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CO2 (R744) Refrigerant
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Refrigerants Comparison
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Cold Storage Refrigeration
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Refrigeration Cycle
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Refrigerated Truck



17

Energy Consumption for refrigerated road transport
• Approximately 650000 refrigerated road vehicles are currently in use within 

the EU. These vehicles can be grouped into three main types:

• Small converted vans (up to 3.5 tonnes, for example for catering or ice 
cream distribution),

• Rigid vehicles (trucks, up to 32 tonnes) and

• Articulated vehicles (up to 44 tonnes), which are used for the majority of 
refrigerated road transportation operations.

• Food transport estimated to be responsible for 1.8 % of total emissions.
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Refrigerated Truck Energy Consumption
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Vapour Compression Refrigeration Unit



20

Absorption Refrigeration utilising exhaust heat
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Eutectic systems

• Phase Change Materials
• Combined Phase Change Materials and Vapor Compression System
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Cryogenic Cooling Systems

• Liquid Nitrogen or Carbon Dioxide Injection
• Mechanical Systems
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Transport refrigeration has been identified as a potential application area 
for air cycle systems on the grounds of weight, robustness, leakage, 
reliability and maintenance. Air cycle systems are also less sensitive to 
part-load operation.

Air Cycle Refrigeration
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Solar Powered Transport Refrigeration
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• Low-temperature (LT) or medium-temperature (MT) CO2 overfeed

• MT HFC DX with LT CO2 DX cascade

• HFC DX primary over combined MT overfeed with LT CO2 DX

• NH3-flooded primary over combined MT overfeed with LT CO2 DX

• CO2 transcritical booster system

• Self-contained water-cooled hydrocarbon
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• CO2 (R744) Ejector Integration
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• CO2 (R744) Ejector Integration
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• CO2 (R744) Ejector Integration
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• CO2 (R744) Cascade System
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• CO2 (R744) Booster System
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• CO2 (R744) Booster System
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• Supermarkets are energy intensive buildings 

consuming 3-4% of the total annual electricity in 

industrialized countries 

• 35-50% of this total electricity is consumed in the 

supermarket refrigeration systems.

• Supermarket refrigeration systems are one of the 

largest consumers and emitters of high GWP 

refrigerants; 30% of Europe HFC consumption 

22% annual leakage rate.
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• CO2 (R744) Booster System
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• CO2 (R744) Transritical System
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• CO2 (R744) Transritical System
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• CO2 (R744) Transritical System
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• CO2 (R744) Transritical System
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• Self Contained HC Rerigeration System
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• Self Contained HC Rerigeration System
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THANKS FOR YOUR 
ATTENTION!


