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• Largest hypermarket in Italy
• Hypermarket Brand: IPER
• 10,000 m2 of covered area
• 147 MT cabinets, 29 LT cabinets
• 105 plug-in cabinets
• 26 MT-LT cold rooms (1700 m3 tot)

Supermarket characteristics

• 290 kW MT
• 40 kW LT

Cooling loads

• Northern Italy- Arese (MI)
• Warm climate

Geographic location

• International awards

Innovative technology

Innovative	CO2 supermarket	analysis
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Innovative	CO2 supermarket	analysis
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Ps HP:	120	bar

MT

Ps MP:	60	bar

LT

Ps LP:	60	bar

Plant description

CO2
Heat recovery
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• Compressors: Dorin
• 3 x CD4000H
• 2 x CD4000H
• 2 x CD750M

• Gas cooler: LU-VE EHVD 1 x 6226 4 fans EC
• Controller: Danfoss AKPC 781  

Two racks

• Parallel compressors
• Multistep vapour ejector
• Inverter on:

• 1° MT compressor
• 1° LT compressor
• 1° parallel compressor

• Heat recovery (300 kW)

Energy saving devices

Plant description
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• Evaporating temperature LT: -30 °C
• Evaporating temperature MT: -8°C
• Maximum ambient temperature: 40°C
• Maximum pressures:

• HP 120 bar
• MP 60 bar 
• LP 60 bar

Design conditions

-5 
0
5

10
15
20
25
30
35

ago-16 set-16 ott-16 nov-16 dic-16 gen-17 feb-17 mar-17 apr-17 mag-17 giu-17 lug-17 

[°
C

]

Ambient temperature

Plant description



ATMOsphere Europe / Berlin / 25-27 September 2017

Comparison with subcritical CO2-R134a	plant

Ps HP: 60 bar

Ps LP: 60 bar

Ps HP: 30 bar

• 9,500 m2 of covered area
• 144 MT cabinets, 32 LT cabinets

Supermarket  characteristics

• Northern Italy – Padua
• Warm climate

Geographic location

• 285 kW MT
• 41 kW LT

Cooling loads

• Evaporating temperature:
• -8 °C MT
• -30 °C LT

• Maximum ambient temperature:
• 37 °C

Design conditions

R134a CO2
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Arneg supervision	system:	IRIS

• Management of supermarket 
devices 

• Maintenance planning and 
optimization

• Real-time display of data and 
alarms

Supervision

• Data analysis
• Prevision of energy consumption 

trends 
• Optimization of plants in order to 

obtain maximum savings

Energy management
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Summer
CO2 ejector energy
consumption similar
to subcritical

Winter
Good performance of
CO2 ejector plant

CO2 Ejector plant Subcritical plant Ambient temperature

Energy consumption

Comparison with subcritical CO2-R134a	plant
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CO2 Ejector plant

Saving 3%
-21,700 kWh/year

-3,900 €/year

Saving 9%
-60,300 kWh/year
-10,800 €/year

Subcritical plant

Energy consumption | THEORETICAL

Comparison with subcritical CO2-R134a	plant
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-44% of total 
emissions

Subcritical
64%

Total emissions of equivalent CO2

Plant Direct emissions
[ton CO2 eq]

Indirect emissions
[ton CO2 eq]

Total emissions
[ton CO2 eq]

CO2 Ejector 2 2020 2022

Subcritical 1416 2217 3633

Carbon footprint comparison:10	year lifetime

Direct 
emissions
refrigerant losses 
= 1 plant charge in 10 
years

Indirect 
emissions
327 g CO2/kWh for 
purchased electricity 
(source: ISPRA)

CO2 Ejector 
36%
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Subcritical plant CO2 ejector plant

16,100	trees 9,000	trees

CO2 total emission
Reduction of 1,610 ton 
CO2 emission

Equivalent trees
Saving of 7,100 trees

Carbon footprint comparison:10	year lifetime
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• Use of energy saving solutions makes CO2
competitive compared to subcritical cycles also   
in warm climates.

• CO2 ejector system performance is better than
theoretical expected results.

• CO2 technology helps to contain emissions in
atmosphere with significant benefits for the
environment.

• Thanks to its properties, CO2 helps final
customers to save energy and money.

Conclusions
Arneg is following the way of innovation with natural 
gases. 

Next step in energy saving with CO2 are:

• Use of liquid ejector to flood evaporators in order to
drop 10% energy consumption (new openings in 2017)

• Hot gas defrosting

• Heat reclaim and heat pumps (HVAC supermarket)

Future developments

Work in progress…

Conclusions	and	future	developments
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Thank you very much! 
Enrico

Zambotto
Chiara
Tognoli


