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(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum adds new refrigerant 433B to Table 2 and
Table D2.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Add the following to Table 2 in the columns indicated:

Table 2—Data and Safety Classifications for
Refrigerant Blends

Refrigerant Number = 433B
Composition (Mass %) = R-1270/290 (5.0/95.0)n

OEL = 950
Safety Group = A3
RCL = 4500 ppm v/v; 8.1 g/m3; 0.51 Mcf
Highly Toxic or Toxic Under Code Classification = Neither

Add the following to Table D2 in the columns indicated:

TABLE D2—Data for Refrigerant Blends

Refrigerant Number = 433B
Composition (Mass %) = R-1270/290 (5.0/95.0)1

Average Molecular Mass = 44.0
Bubble Point (°C) = –42.7
Dew Point (°C) = –42.5 
Bubble Point (°F) = –44.9 
Dew Point (°F) = –44.5 

Addendum x to Standard 34-2007
ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007 1



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum adds new refrigerant 433C to Table 2 and
Table D2.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Add the following to Table 2 in the columns indicated:

TABLE 2—Data and Safety Classifications for
Refrigerant Blends

Refrigerant Number = 433C
Composition (Mass %) = R-1270/290 (25.0/75.0)n

OEL = 790
Safety Group = A3
RCL = 3600 ppm v/v; 6.6 g/m3; 0.41 Mcf
Highly Toxic or Toxic Under Code Classification = Neither

Add the following to Table D2 in the columns indicated:

TABLE D2—Data for Refrigerant Blends

Refrigerant Number = 433C
Composition (Mass %) = R-1270/290 (25.0/75.0)1

Average Molecular Mass = 43.6
Bubble Point (°C) = –44.3 
Dew Point (°C) = –43.9 
Bubble Point (°F) = –47.7 
Dew Point (°F) = –47.0

Addendum y to Standard 34-2007
2 ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum extends the rules for numbering refriger-
ants to include butane- and butene-based refrigerants. The
rules being added are consistent with industry and academic
nomenclature conventions.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Revise clauses 4.1 and add new clause 4.1.11 as follows:

4.1 The identifying numbers assigned to the hydrocarbons
and halocarbons of the methane, ethane, propane, butane,
butene, and cyclobutane series are such that the chemical
composition of the compounds can be explicitly determined
from the refrigerant numbers, and vice versa, without ambi-
guity. The molecular structure can be similarly determined for
the methane, ethane, and most of the propane, butane, butene,
and cyclobutane series from only the identification number.

4.1.11 Extension to Compounds of Four Carbon Atoms.
Compounds are coded according to the above stated rules
with the designation number followed by a set of letters indi-
cating structure. The number of unsaturated linkages is given
in the fourth digit from the right. When the number for a digit
place exceeds 9, it is set off by dashes. Linear compounds are
lettered starting at one end, cyclic compounds from a side
group, or, if none, from a carbon in the ring as described in

4.1.9. Carbon atoms with two hydrogen or halogens are let-
tered as in 4.1.9. Carbon atoms with three hydrogen or halo-
gen atom substituents are lettered as given below:

CCl3 = j

CCl2F = k

CClF2 = l

CF3 = m

CHCl2 = n

CH2Cl = o

CHF2 = p

CH2F = q

CHClF = r

CH3 = s

C = t

Only as many letters are used as required to completely define
the compound when taken with the empirical structure given
by the numerical designation. It is understood that no branch-
ing occurs in the remaining structure. After the starting point,
a side group(s) is (are) given its (their) letter(s) before the
backbone substituent (if any). When two or more lettering
sequences may be applied, that with the fewest letters and first
alphabetical sequence is used.

Add the following clause to Informative Appendix A

A4.  FOUR CARBON EXAMPLE: HFC-365MFC

CF3-CH2-CF2-CH3

The CF3 end has priority—it has the greatest summed
mole weight of substituted atoms. Per 4.1.11, this terminal
CF3 indicates the first suffix shall be m. The next carbon is
CH2, so per 4.1.9, the second suffix is f. The third carbon is
CF2, so again per 4.1.9 the third suffix is c. At this point all of
the substituted atoms have been accounted for, so no other
letters are necessary.

Addendum aa to Standard 34-2007
ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007 3



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies the chemical names for R-E170,
R-600a, R-601a, R-610, R-630, and R-631in Table 1 to con-
form to IUPAC nomenclature.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Addendum ab to Standard 34-2007

Make the following additions to Table 1:

Refrigerant
Number

Chemical
Name

E170 methoxymethane (dimethyl ether)

600a 2-methylpropane (isobutane)

601a 2-methylbutane (isopentane)

610 ethoxyethane (ethyl ether)

630 methanamine (methylamine)

631 ethanamine (ethylamine)
4 ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies the requirements for submitting
compact disks and hard copies of refrigerant applications.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Make the following revisions to clause 9.9.5:

9.9.5 Quantity. Thirty-five bound copies shall be pro-
vided for committee and administrative use plus one unbound
set for further reproduction by ASHRAE if needed. In addi-
tion, 35 compact disks with the application in electronic for-
mat shall be provided. In addition, a maximum of 35 bound
copies may be required for committee and administrative use
(contact ASHRAE Manager of Standards for exact number of
hard copies required). The electronic format shall be an true
electronically searchable PDF file of minimal size. A scanned
PDF file with large memory requirements is not acceptable
except for figures and other inserts. Committee members may
request only the compact disk, thereby reducing the number
of bound paper copies required.

Addendum ac to Standard 34-2007
ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007 5



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies the data requirements for deter-
mining the anesthetic or central nervous system effects of a
refrigerant.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and

strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Make the following revisions to clause 7.1.1.c:

Anesthetic of Central Nervous System effects: 50% of the
ten-minute EC50 in mice or rats for loss of righting ability in a
rotating apparatus, or 80% of NOEL, in mice or rats for loss of
righting ability in a rotating apparatus, whichever is higher. If
not determined, 50% of the LOEL for signs of any anesthetic
or CNS effect in rats during acute toxicity studies. If neither has
been determined, 80% of the NOEL for signs of anesthesia or
CNS effect in rats during an acute, subchronic, or chronic
toxicity study in which clinical signs are documented.

Addendum ad to Standard 34-2007
6 ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007



(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This addendum specifies the temperature for leak/
recharge testing to be consistent with the original intent of the
committee. Only the sentence modified is shown. The remain-
der of the section remains unchanged. Note that B2.5 was pre-
viously modified in Addendum 34l.

Note:  In this addendum, changes to the current standard
are indicated in the text by underlining (for additions) and
strikethrough (for deletions) unless the instructions specifi-
cally mention some other means of indicating the changes.

Make the following revisions to clause B2.5:

B2.5 Leak/Recharge Testing …A vapor leak at a rate of 2%
by mass of the starting charge per hour shall be created and
maintained at 23.0 ± 3.0°C (73.4 ± 5.4°F)ambient temperature
until 20% of the starting charge has been leaked…

(Remainder unchanged)

Addendum ae to Standard 34-2007
ANSI/ASHRAE Addenda x, y, aa, ab, ac, ad, and ae to ANSI/ASHRAE Standard 34-2007 7



POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment. ASHRAE’s
members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of the systems and
components in their responsibility while maximizing the beneficial effects these systems provide, consistent with accepted
standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the indoor and
outdoor environment to a greater extent than specified by the standards and guidelines as established by itself and other
responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive technical committee structure,
continue to generate up-to-date standards and guidelines where appropriate and adopt, recommend, and promote those new
and revised standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date standards and design considerations as the material is
systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and will seek
out and disseminate information from other responsible organizations that is pertinent, as guides to updating standards and
guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the system’s
intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and energy
transportation will be considered where possible. Recommendations concerning energy source selection should be made by
its members.


	FOREWORD
	Table 2—Data and Safety Classifications for Refrigerant Blends
	TABLE D2—Data for Refrigerant Blends
	FOREWORD
	TABLE 2—Data and Safety Classifications for Refrigerant Blends
	TABLE D2—Data for Refrigerant Blends
	FOREWORD
	4.1 The identifying numbers assigned to the hydrocarbons and halocarbons of the methane, ethane, propane, butane, butene, and cyclobutane series are such that the chemical composition of the compounds can be explicitly determined from the refrigerant...
	A4. Four carbon example: HFC-365mfc
	FOREWORD
	FOREWORD
	FOREWORD
	FOREWORD


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




