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• The objectives:

– Status of CO2 compressors

– Commercially-available the largest CO2 compressors for subcritical and transcritical applications

• The CO2 compressors of five brands:

– Mayekawa MYCOM: J series

– Johnson Controls SABROE: HPO/HPC/HPX series

– DORIN: CD series for transcritical and CDS series for subcritical applications

– GEA BOCK: HG series for subcritical and transcritical applications

– BITZER: Octagon SL for subcritical and Ecoline for transcritical applications

Introduction
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• Limited scientific work by academia

• The efforts for the CO2 compressor developments by manufacturers

– higher isentropic and volumetric efficiencies

– higher cooling capacities

– fewer operating costs

– Lower noise levels

– less vibration

– improved oil management

• Availability of CO2 compressors for different commercial and industrial applications

– However, the compressors with higher cooling capacities and high resistance to dynamic loads are needed

for marine/fishing vessels

• Semi-hermetic reciprocating CO2 compressor: the dominant compressor type

• Higher capacities and displacements with open type screw and reciprocating compressors

CO2 compressors: status Overview of the development and status of carbon dioxide (R-744) 
refrigeration systems onboard fishing vessels
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MYCOM compressors

J series screw compressors

• Open type screw compressors for subcritical applications

• 9 different models

• Cooling capacity of around 3800 kW (-50/-10 °C)

• Displacement from 390 to 3839 m³/h 
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MYCOM compressors

J series screw compressors
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SABROE compressors

Sabroe HPO/HPC/HPX high-pressure reciprocating compressor 
units

• Open type reciprocating compressors for subcritical applications

• 13 different models

• Cooling capacity of 856 kW (-50/-10 °C)

• Displacement/swept volume of between 100 and 1,100 m³/h
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SABROE compressors

Sabroe HPO/HPC/HPX high-pressure reciprocating compressor units
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DORIN compressors

Transcritical
CD  series

Subcritical 
CDS Series 

for industrial, civil, and commercial applications.
• Semi-hermetic reciprocating compressor
• Displacement from 1.12 to up to 

 98.58 m³/h (50 Hz, single stage)
 118.3 m³/h (60 Hz, single stage)

for typical cascade and booster installations.

• Semi-hermetic reciprocating compressor
• Displacement from 1.9 to 

 91 m³/h (50 Hz)
 109.2 m³/h (60 Hz)
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DORIN: subcritical (CDS series)
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DORIN: transcritical (CD series)

Model Displacement (m3/h)
50 / 60 Hz

Weight
(kg)

CD6 501-40B 39.85 47.82 415

CD6 601-40M 39.85 47.82 425

CD6 701-40H 39.85 47.82 448

CD6 501-45B 45.34 54.41 422

CD6 701-45M 45.34 54.41 448

CD6 801-45H 45.34 54.41 460

CD6 501-53B 53.21 63.85 422

Model Displacement (m3/h)
50 / 60 Hz

Weight
(kg)

CD6 801-53M 53.21 63.85 460

CD6 901-53H 53.21 63.85 445

CD6 601-59B 59.53 71.44 428

CD6 901-59M 59.53 71.44 452

CD6 701-65B 64.49 77.39 444

CD6 801-82B 81.95 98.34 456

CD6 801-99B 98.58 118.3 476
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BOCK compressors

cascade and booster systems in supermarket, commercial and 
industrial cooling applications.

• Gas-cooled semi-hermetic reciprocating compressor
• Displacement from 1.6 to 49.2 m³/h (50 Hz)
• Designed for subcritical CO2:

High efficiency at low temperature applications (to < -15 °C)

for supermarkets, commercial, industrial refrigeration and heat 
pumps.
• Gas-cooled semi-hermetic reciprocating compressor
• Displacement from 4.8 to 39.5 m³/h (50 Hz)
• Higher efficiency with LSPM (Line Start Permanent Magnet) : 

EER/COP of 2.04 (50 Hz [1500 rpm], evaporating -10°C, gas 
cooler outlet 35°C/90 bar, superheat 10 K)

HG CO2 T compressors transcritical

HG CO2 T compressors subcritical
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Model Displacement 
(m3/h)

Weight
(kg)

HGX44e-565-4-S 49.2 201 

HGX44e-475-4-S 41.3 200 

HGX44e-390-4-S 34.2 203 

HGX44e-320-4-S 27.7 197 

HGX34e-255-4-S 22.3 104 

HGX34e-210-4-S 18.4 102 

BOCK: subcritical
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Model Displacement (m3/h)
50/60 Hz

Weight
(kg)

HGX46/440-4 ML 38.2 45.8 242

HGX46/345-4 S/SH/ML 30.2 36.2 242 

HGX46/310-4 S/SH/ML 27.2 32.6 240 

HGX46/290-4 S/SH/ML 25.5 30.6 218

HGX46/280-4 S/SH/ML 24.4 29.3 240 

HGX34/280-4 S/SH/ML 20.1 24.1 213 

BOCK: transcritical With LSPM motors
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BITZER compressors

Transcritical

Subcritical New ME series with high standstill pressure based on SL-series

• Gas-cooled semi-hermetic reciprocating compressor
• Displacement from 1.33 to 64.9 m³/h (50 Hz)

applications for supermarkets, commercial, industrial 
refrigeration and heat pumps.
• Gas-cooled semi-hermetic reciprocating compressor
• Displacement from 3.3 to 38.2 m³/h (50 Hz)
• Higher efficiency with LSPM (Line Start Permanent Magnet)
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Model Displacement 
(m3/h)

Weight (kg)

6PME-40K 64.94 237

6TME-35K 54.57 232

BITZER: largest subcritical

• Bitzer is working on a new eight-cylinder 

compressor with a displacement of 200 m3/h. 

• It will be equipped with internal capacity control 

with internal bypassing. 
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Model Displacement 
(m3/h)

Weight
(kg)

6CTE-50K 38.2 241 

6DTE-50K 30.3 242 

6DTE-40K 30.3 238 

6FTE-50K 26.1 243 

6FTE-35K 26.1 233 

BITZER: transcritical
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BITZER : largest transcritical

• Bitzer CKHE7 with a 140hp eight-cylinder compressor has a

displacement of 99.2m3/hr, which is around 2.5x larger than currently

available models.

• Announced at the Chillventa eSpecial online exhibition

• Designed for large commercial and light industrial applications, as

well as heat pumps, the compressor is equipped with mechanical

capacity unloading and offers a wide speed range for inverter drives

• Bitzer is working on a new eight-cylinder compressor with a

displacement of 99.2 m3/h.

• Released date: July/August 2023
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Summary

Brand Operating 
condition

Type Displacement [m3/h]
50/60 Hz

Weight 
(kg)

Max cooling capacity
[kW]

MYCOM S Open Screw 3190 3839 2600 3776.2 (-50/-10 °C)

SABROE S Open RP 905 1086 2600 (exc motor) 856 (-50/-10 °C)

DORIN T SHRP 98.58 118.3 476 -

S SHRP 91 109.2 346 -

BOCK T SHRP 38.2 242 89

S SHRP 49 201 90

BITZER T SHRP 99.2 - -

S SHRP 64.94 237 122 (-35/-5 °C)

RP: reciprocating
SHRP: semi-hermetic reciprocating
S: subcritical
T: transcritical
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