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ETE
EXTREME TEMPERATURE EFFICIENCY
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Climate change is real: 
Temperatures are rising!

We are facing two major problems these days: 

WHY ETE

Energy costs are getting more 
and more expensive
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SUBCOOLING

High 
temperature>45°C

HPV

FLASH GAS
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SUBCOOLING

100bar

63% Gas

HPV

45°C
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SUBCOOLING

110bar

50% Gas

HPV
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MECHANICAL SUBCOOLING WITH R134A UNIT: 2021

43°CHigh temperature >45°CTemperature <37°C

R134A
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SUBCOOLING

100bar

63% Gas
37% liquid

45% Gas
55% liquid

Subcooling

45°

C
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SUBCOOLING ETE: 
EXTREME TEMPERATURE EFFICIENCY

48°C ambiantSortie Gascooler >50°CETE : Outlet 
temperature~7K
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SUBCOOLING

100bar

80% Gas
20% liquid

57% Gas
43% liquid

Subcooling

50°

C
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ETE SUBCOOLING VS STANDARD PARALLEL COMPRESSION

ETE – Extreme Temperature Efficiency : Parallel Compression :

• Quite no flash gas in the system.
• Suction pressure on satellite compressor

>50bar = EXCELLENT COP
• No issue in transitional regime.
• Increase of liquid CO2 in the system: 

evaporators can run 100%.

• Efficient flash gas recycling.
• Suction pressure on parallel compressor

>37bar GOOD COP.
• Possible issues in transitional regime.
• The evaporators don‘t have 100% of

refrigeration capacity available.
• No positive impact on liquid refrigerant for

evaporators.
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Epta installation

TSC SYSTEM WITH ETE

Australia

Updated @ Sep 2022

ETE150

United Arab 

Emirates

Spain Italy

+45,5°

C

+47,5°C

HungaryFrance
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CASE STUDY - ETE

BOLOGNA - ITALY

PROJEKT LIFE C4R

• Vending area: 6.500m2

• MT power loads: 150 kW

• SubCO2 power: 47 kW
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CASE STUDY - ETE

BOLOGNA - ITALY

PROJEKT LIFE C4R

• Vending area: 6.500m2

• MT power loads: 150 kW

• SubCO2 power: 47 kW

• Max Ext Temp: +41,5°C

HIGHLIGHTS DURING THE WARM PERIOD

Saving flash gas mass flow [%] -73%

Saving Pack energy [%] -14%

Saving Power MT compr. [%] -30%
15 20 25 30 35 40 45
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COOLING MT POWER /  MT COMPR. 
POWER

SUBCO2 ON

SUBCO2 OFF
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CASE STUDY - ETE

ELLENBROOK – AUSTRALIA

• Vending area: 1.500m2

• MT power loads: 90 kW

• LT power loads: 5 kW

• Sub-cooling power: 34 kW
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CASE STUDY - ETE

ELLENBROOK – AUSTRALIA

• Vending area: 1.500m2

• MT power loads: 90 kW

• LT power loads: 5 kW

• Max Ext Temp: +47,5°C

HIGHLIGHTS DURING THE WARM PERIOD

Saving flash gas mass flow [%] -81%

Saving Pack energy [%] -18%

Saving Power MT compr. [%] -35%
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COOLING MT POWER /  PACK ENERGY

SUBCO2 ON

SUBCO2 OFF



THANK YOU
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