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Why communication about clean cooling 
solutions?

• Awareness rising is important (globally)
• End-users (owners of assets) are often not informed and 

aware of the environmental-, health-, safety- and economic 
risks related to working fluids  

• (Only) informed end-users can make sustainable investment 
discissions when new equipment is required
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Artificial Refrigerants 
PFAS - TFA                                                        GWP

R-134a

R-32 [GWP 675]R-125

R-152a  [GWP 124]
R-1234yf

R-1234ze

Source: Wikipedia

R-23 [GWP 18 400]
Trifluoromethane

R-143a

2,3,3,3-Tetrafluoropropene

R-1336mzz(E)

R-1336mzz(Z)

R-1233zd
ODP !

ClCl

R-1224yd
ODP ! Cl

Cl

F
F

F
F

1,3,3,3-Tetrafluoropropene Blends:
R407x, R410A, R444B, R446A, R447, R448, R449, 
R450,R452,R454, R455, R456, R459, R469, R473, 
R508, R513, R514, R515, R472A, R454C, R468, 
R466A, +++  

Not:
fully fluorinated methyl, except R23 –> has H on it 

1,1-Difluoroethane
ODP = Ozone Depletion Potential
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Carbon Dioxide / CO2 / R744
Hot water heat pumps, Mobile AC and HP systems
Commercial- / low temp. industrial refrigeration
Heat pump chillers

Ammonia NH3 / R717
Industrial refrigeration and heat pumps, chillers,…

Hydrocarbons (Propane, Butane, etc.) / R290, R600
Residential AC split units, Light commercial refrigeration,
Transport refrigeration and mobile AC, high temp. HPs
Home appliances (fridges and freezers)

Water – H2O – R718
Industrial refrigeration and heat pumps 
Data centre cooling 

Air– R729 
Low temperature applications (< -50°C), Storage of vaccine, Public transport refrigeration: Airplanes, Trains 
etc.

9th IIR Conference: Ammonia and CO2 Refrigeration Technologies, 2021, Ohrid, R. Macedonia

Clean cooling working fluids
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Examples – of inititives
There are many….

• SOPHIA  - Africa

• INDEE - India
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INDEE Projects

9

Future Refrigeration India: INDEE+

INDEE

Funded by: 

Coordinated by: Funded by: 

Coordinated by: 

Coordinated by: Funded by: 

INDEE+ partners +

Energy

Ocean

(2025 to 2029)

(2021 to 2025)

INDEE3 – Sustainable cooling and heating in India

(2017 to 2020)



Decarbonising the food chain, challenges and 
opportunities for the food industry Manchester13-08-2025 10

Approach and aim of INDEE

• Support education institutions, vendors and potential end-users
• free access workshops and trainings across India
• exchange of candidates and students during their MSc or PhD 

• Local engineering and manufacturing 
• Direct support of vendors during design process
• Follow up during manufacturing
• FAT at laboratories 
• Follow up of units at end-users

• Policy support
• Development of practices for End-of-Life Management of Refrigerants and Other F-gases
• How to support growth and market introduction of natural working fluids systems 
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Initiatives and achievements
INDEE  INDEE+   INDEE3

Teamwork
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Initiatives and achievements
INDEE  INDEE+   INDEE3

Knowledge sharing and -transfer
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Initiatives and achievements
INDEE  INDEE+   INDEE3

Local made 
demonstrators

CO2 heat pump at Hotel in Goa CO2-NH3 cascade refrigeration system at NAS 
Fisheries Pvt. Ltd

CO2-NH3 cascade refrigeration system at 
Bellfoods Pvt. Ltd

CO2 heat pump at for 
Mondelez International

CO2 heat pump at The Akshaya 
Patra Foundation
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Highlights – the Chocolate Factory
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Highlights – the Fish Process Plants  [Scope III suppliers to EU]
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Highlights – the Fish Process Plants  [Scope III suppliers to EU]
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Highlights – The School Kitchen of The Akshaya Patra Foundation 
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Highlights – Ice produced on-board small fishing vessels
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Highlights – Ice produced on-board small fishing vessels
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Highlights – Hotel in Goa Presented during 
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Take home message

From now on:
reminded by the PFAS restriction proposal on its way,
there should be no doubt that our sector must leave the
artificial refrigerant chapter,
the sooner the better.

Heat pumps are enablers of successful decarbonisation



enough-emissions.eu

THANK YOU !
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