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RS-70 delivers key benefits to operators, including:

« Full Gas compliance until 2030

* The lowest GWP of all available R22 drop-in replacements

+ ASHRAE A1 and Standard 34 approval (non-flammable and low toxicity)

« Zero Ozone Depletion Potential (ODP)

» No hardware changes required for retrofitting

« Compatibility with MO, AB and POE lubricants

« Compatibility with fixed and adjustable setting systems

- Similar discharge pressure to R22 and lower than R407C, R407A, R407F, R422D, R417B, R427A

« Suitability for air conditioning and both commercial and industrial refrigeration; chillers, cold stores,
refrigerated transport
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Servicing

Because RS-70 is a blend, it should be charged into the system in the liquid as opposed to vapour form. There is
no need to make any hardware changes when converting from R22 to RS-70 and it can be used with expansion
devices having a fixed orifice or adjustable setting.

Future-proof RS Series refrigerants

The phase-out of high GWP gases in coming years is going to pose numerous risks to operators.
Prices for legacy gases are on the rise and availability is also going to drop significantly as the phase out

progresses. Risks to the environment from high GWP and ODP gases, as well as risks to safety posed by
flammable and toxic refrigerants must also be considered. By choosing RS Series gases, operators can
avoid these issues, whilst futureproofing refrigeration and air conditioning systems for the next decade.

RS-70 (R453A) pressure-enthalpy chart
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RS-70 comparative data - Air Conditioning

R22 | RA17A

R422D | R424A

Evap +7°C and

Cond +45°C)

Discharge pressure bar
Discharge temp T
Capacity kd/mA3
% of R22

CopP
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Flow rate kg/(s.kW)x10°
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RS Series refrigerant distribution network

Star International, in partnership with Refrigerant Solutions Ltd has established a global distribution network for
the RS Series of refrigerants. We can deliver to ports worldwide, providing a reliable and timely service to

marine operators.

View our interactive map, including every port Star International services worldwide:

https://bit.ly/2y2yGsx
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RS-70 (R453A) physical properties

Property RS-70(2) R22
Molecular Mass 88.8 86.5
Boiling point (1 atm) (1) °C -42.2 -40.8
'F -44.0 -41.5
Temperature glide (4) K 4.2 0.0
Critical temperature ‘C 88.8 96.1
'F 191.8 205.1
Critical pressure bara 45.26 49.90
psia 656.5 724
Liquid density (25°C) (1) kg/m?3 1136 1191
Density of saturated vapour (25°C) (1) kg/m?3 41.69 4423
Latent heat of vaporisation at boiling point (3) kJ/kg 243.3 233.8
Heat capacity constant volume Cv (25 0C and 1bara) kJ/kg.K 0.7457 0.5587
Heat capacity constant pressure Cp (25 0C and 1bara) kd/kg.K 0.8480 0.6619
Cp/Cv (25°C and 1 bara) 1.137 1.185
Vapour pressure (25°C) (1) bara 11.53 10.44
psia 167.2 151.4
Vapour viscosity (25°C and 1 bara) cP 0.0122 0.0126
Liquid viscosity (25°C) (1) cP 0.1572 0.164
Liquid thermal cconductivity (25°C) W/m.K 0.0833 0.0835
Surface tension (25°C) (1) N/m 0.00723 0.00808
Specific heat of liquid (25°C) (1) kJ/kg.K 1.5209 1.2568
Ozone Depletion Potential ODP 0 0.06
Flammability limit in air (1 atm) vol% none none
Inhalation exposure (8 hour day and 40 hour week) ppm 1000 1000
GWP AR4 1765 1810

Notes:

(1) Bubble point
(2) RS-70 refrigerant properties obtained from NIST's REFPROP program.
(3) Difference between bubble point liquid enthalpy and dew point vapour enthalpy at 1 atm.

(4) Evaporator temperature glide calculated using NIST CYCLE D in accordance with high evaporating
condition specified in Standard EN 12900:2005 Section 7 Table 2 assuming 100% compressor
and motor efficiencies.
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Key products and services:

m Refrigeration gases, products and services
m Firefighting equipment and services
= High pressure jet washers

= Chemical products

= Calibration gases

= Medical equipment

= Marine safety equipment

= Narwhal RIBs

m LSA liferaft service and repair

= Welding equipment

= Water purifiers

m Filters

Star International

Head Office: Star House, Turbine Business Park,
Turbine Road, Birkenhead, Merseyside CH41 9BA
United Kingdom

Tel:  +44 (0) 1244 504500

Fax: +44 (0) 1244 504509

Email: enquiries@star-international.co.uk
Web: www.star-international.co.uk

ZERO ODP
DROP-IN
REFRIGERANT





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /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 true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


