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Copeland Scroll™ Compressor for R744
Designed for High Efficiency in
CO2-subcritical Application

Emerson Climate Technologies at a Glance
Emerson Climate Technologies is the world’s leading provider of

heating, ventilation, air conditioning, and refrigeration solutions

for residential, industrial, and commercial applications.  We combine

technically superior products and services from our industry-leading

divisions and brands with our global engineering, design

and distribution capabilities to create reliable, energy efficient

climate systems that improve human comfort, safeguard food,

and protect the environment. 



Scroll Compressors for R744 (CO2) Low Temperature
Refrigeration. Safeguarding your product and our environment

Copeland Scroll™ Compressors
for R744 (CO2) Low Temperature
Refrigeration

Emerson Climate Technologies is the world’s leading
compressor manufacturer, delivering comprehensive
solutions for numerous refrigeration applications.
The ZO compressor range transfers the advantages of
Copeland Scroll™ technology to low temperature
cascade systems using the refrigerant R744.

Increasing environmental concerns about potential direct emissions

from HFC-based refrigeration systems into the atmosphere have

led to the revival of R744 in parts of the European refrigeration

market. Regionally, this trend is reinforced by legislation and

taxation schemes which favor the usage of refrigerant R744.

In comparison with HFC refrigerants, the specific properties of

R744 require changes in the design of the refrigeration system.

The ZO range of Copeland Scroll compressors has been particularly

designed to exploit the characteristics of the R744 refrigeration

system. Efficiency, reliability and liquid handling advantages of the

Copeland Scroll technology equally apply.

The optimized design of ZO compressors effectively address the

challenges of R744 systems i.e., high pressure levels, higher mass

flow for a given displacement while securing proper lubrication.

Ideal Choice For Low Temperature Cascade And
Booster system
With the combination of scroll ZB and scroll Digital ZBD range for
R134a in medium temperature and scroll ZO compressors for CO2

subcritical in low temperature Emerson is able to offer a complete
range of compressor for cascade systems.

The use of scroll and Digital modulation technologies in these
hybrid systems helps customers and end users to offset the
additional capital costs related to R134a and R744 compared to
standard HFCs. Cost savings can be as high as 40% compared to
cascade systems based on semi-hermetic solutions with inverters.
The scroll compact design minimises the required machine room
space and therefore is the ideal choice for small retail applications.
In addition, together with Stream CO2 for transcritial medium
temperature equipment, scroll ZO(D) offers many possibilities to
reduce the size of the booster systems and to contain equipment
manufacturing cost. Digital technology (10-100% stepless capacity
modulation) can be used to avoid the high cost associated with
variable speed technology, resulting in important cost savings
while ensuring the highest equipment efficiency level.

Features and Benefits
• Optimized for high efficiency in CO2-subcritical cascade and 

booster systems
• High condensing temperature limit allowing for optimized 

overall system design
• Compact design minimizing required machine room space
• Half the weight of equivalent semi-hermetic compressors
• Optional Sound Shell allowing 10 dBA sound attenuation
• High bearing reliability and lubrication of all critical parts under

all conditions including liquid slugging
• Availability of a digital model offering simple,

stepless 10 to 100% capacity modulation

Optimized Design for R744 Applications
The challenges for R744  compressors compared to HFC

compressors lie in the high pressure levels, the higher mass flow

for a given displacement, and in securing proper lubrication.

In terms of mechanical strength, ZO scroll compressors benefit

from several years of experience with R410A air-conditioning

compressors, which are operating at similar pressure levels as

R744 compressors. For piston compressors, particular attention

has to be paid to redesigning the suction and discharge valves for

the higher mass flow. Copeland Scroll™ compressors eliminate this

problem up-front by not utilizing suction and discharge valves to

control the compression process.

Lubrication is always of particular concern during the design stage

of new compressors and has to be proven during reliability and

field testing. The effort has resulted in the development of a

dedicated polyol ester oil (POE). Moreover, ZO compressors feature

internal design details which ensure higher bearing durability and

lubrication to all critical parts at any time during run-time and

system start-up. This includes the use of Teflon bearings.
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Operating Envelope R744 Cascade System

Condenser

MT evaporator

LT evaporator

ZO Scroll
Compressors

ZB Scroll
Compressors

0�C Suction Gas Return 20K Superheat

Standstill
Pressures LP/HP

bar( g)

Net WeightDisplacement Cooling CapacityNominal
Horsepower

Model COP

hp m3/h kW kg

2.0

2.5

3.5

5.5

4.1

5.4

6.9

10.1

7.2

10.3

13.0

19.6

3.5

3.9

3.9

3.9

30

31

33

40

ZO34K3E

ZO45K3E

ZO58 K3E

ZO88KCE

EN12900: Evaporating -35�C, Condensing -5�C, Suction Superheat 10 K, Subcooling 0K

6.0 11.7 22.7 4.0 40ZO104KCE

6.0 11.7 22.1 3.8 40ZOD104KCE

30/52

30/52

30/52

30/52

30/52

30/45

1.5 2.6 4.8 3.6 22ZO21K5E 30/52

2.0 4.1 7.4 3.7 30ZOD34KCE 30/45

Digital Models 10-100%



<<
  /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 /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 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


