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Executive Summary 

ÂAmong other sustainable development in action pursues by Carrefour, 

refrigeration is a major concern subject, indeed is significant and 

growing source of greenhouse gases. This is because is dominant 

technology hydrofluorocarbons (HFC) is 1400 times more potent than 

carbon dioxide as a greenhouse gas. HFCs represents 1.5% of total 

warming potential today and are expected to increase 69% of total 

GHG by 2050 unless we take action 

ÂExecutive Commitee of Carrefour recognizes the major and increasing 

contribution to total greenhouse gas emissions from 

hydrochlorofluorocarbures (HCFCs)  and hydrofluorocarbons (HFCs) 

and derivative chemical refrigerants. Carrefour is taking action to 

mobilize resources within their respective businesses to begin phasing 

out these refrigerants by 2015 and replace them with non HFC 

refrigerants (natural refrigerant alternatives) where these are legally 

allowed and available for new purchases of point of sale units and 

existing installations 
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Operationnal issue 
Gas refrigerants volume 

used in the group 

Environmental issue 
Emission of CO2 equivalent  

2010 = 4M tons 

Economic issue 
Capex and Opex 2010 

related to refrigeration 

* Extrapolated for rest of countries 

Source: France, Espagne, Italie, Chine 

Quantity of gas refrigerant used (kg) per 1000m2 of 

sales area 

Refrigeration pose 3 important issues to every one of our 

countries 
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Carrefour is testing 18 sites* using Natural Refrigerants                                           
*our partners and franchises franchises are testing 9 

hyper                  

market 

ÅPavia 

ÅMassa 

ÅMoncalieri 

ÅSassari 

ÅBurolo 

 

 

ÅBahcelievler 

ÅSarlat 

ÅFenestrelay 

ÅNanteuil. 

ÅMontpellier 

ÅNevers 

ÅArques 

ÅLe Mans 

ÅBaud2 

ÅSt Calais P. 

ÅAubervilliers 

ÅBeaurain 

ÅVillabé 

Contributors: H.Duclos-L.Nicolaidis-F.Rocher-JY Guiot-JM Lafont-P.Garavelli-A.Velotta-H.Ustun CO2 trans. or NH3 
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Å Executive committee of Carrefour took commitment to reduce energy 

consumption ï 30% in 2020 vs 2004 and emissions of CO2 -40% in 

2015 vs 2009 (France, Belgium,Italy,Spain) and 2020 vs 2004 for 

remaining countries 

 

 

ÅSwitchover refrigeration installations to 100% natural refrigerants is 

going to contribute to reach this challenge. The current solutions 100% 

NR run with conditions like climates or/and comprise some legal 

constraints f-gas regulation, government policies, change CE 

regulations, consequently we have to envisage a temporary solution 

using C02 and HFC 

 

 

 

 

3 natures of subjects are driven our decision going to 

NR: environmental, economic, and legal 
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Targeted solutions donôt still work under all climates, 

consequently we envisage a temporary hybrid solution 

meanwhile we are testing HFC free solution 

 

Current solution 

1 temporary hybrid solution 

 2 targeted solutions 

Å No HFC-free 

Å Medium technical 

constraints 

ÅSolution widely tested 

Å 100% HFC-free 

Å Doesnôt work under all 

climates 

Å High technical 

constraints 

Compres. rack 

Secondary 

circuit 

HFC 

HFC 

HFC 

CO2 

CO2 

CO2 

Amoniac 

CO2 (-) 

Water 

glycol (+) 
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 100% of Carrefour countries can roll-out hybrid 

technology now 

hybrid 

CO2/HFC 

 The projects and remodlings can be planed whatever the latitude, without 

climate constraint 
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Natural Refrigerants 

Ammoniac 

Å CO2 

Å Hydrocarbon (propane) 

 

Natural Carrier fluid 

Å Glycol water (MEG ï MPG) 

Å Brine 

Å CO2 

 

 

Hydrochlorofluorocarbure (HCFC) 

Å R22-R (only the gas recycled is allowed) 

 

 Hydrofluorocarbures (HFC) 

Å Gas HFC : R134a / R507 / R404a / R410a 

Å Gas Dupont type ISCEON: R417A R422D 

Å Gas FX 100 : R427A 

Å Performax LT 

  

Gas chosen among HFC: R134a is the least noxious 

ODP: Ozone Depletion Potential ï GWP: Global Warming Potential 
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R404A / R404A 

R134a / R404A 

R404A brine / R404A 

R404A / CO2 

R 717 brine / CO2 

environmental advantage  
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R134a / CO2 

* Basis for study 

Solution CO2/R134 is the best choice among hybrid 

solutions 

 This solution allows to get the best economic performances and contribute to a 

better sustainable development 
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100% natural technologies are not enough mature  
 

1 

2 

3 

4 

Reasons to choice hybrid technology using CO2-R134a  

Gas chosen among HFCs, R134a is the least 

noxious for environment 

Medium pressure can be spread more easly outside 

Europe 

Solution CO2/R134a gets the best combination 

environment/costs 
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Carrefour is testing 15 sites* with Hybrid solutions                                         
*our partners and franchises franchises are testing 9 

hyper                  

market 

ÅPavia 

ÅMassa 

ÅMoncalieri 

ÅSassari 

 

 

ÅBahcelievler 

ÅSarlat 

ÅFenestrelay 

ÅNanteuil. 

ÅMontpellier 

ÅNevers 

ÅArques 

ÅLe Mans 

ÅBaud2 

ÅSt Calais P. 

ÅAubervilliers 

 

 

Contributors: H.Duclos-L.Nicolaidis-F.Rocher-JY Guiot-JM Lafont-P.Garavelli-A.Velotta-H.Ustun 
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Context 

ÅOur installations run with a majority of HFC refrigerants 

Regurlarly the volume of leaks is recorded they are unstable country to 

country, hypothesis average a full year corresponds to 21% of leaks, it 

corresponds to 9 millions euros 

ÅHFCs will become rare and expensive   

ÅCO2 refrigerant is cheaper, and price would be stable or down 

 

 

About CO2 stores testing 

ÅLeaks were decreased 75% compare with conventional systems, 

average down from 10.6% to 2.3% (Fr,It,Tu) 

ÅUsing CO2 obliges a provision of piping well airtight 

 

 

 

Gas leaks are unstable and possibly a serious issue and  

have pushed us to go to NR too 


