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Who we are

Green Cooling Council

R744.com



Green Cooling Council

• Non-profit Association: promoting natural refrigerants for  
air conditioning and refrigeration in Australia

• Financed: by private membership and public funding from 
Australian Government

• Focus: Support technical development of environmentally 
sound solutions, through exchange of information, training, 
etc…



Green Cooling Council

Installations sponsored in Australia:

• CO2 Transcritical only (Anlge Vale)

• Cascade CO2 / NH3 system
• Cascade CO2 / R134a systems
• Cascade CO2 / R134a system

Goal: to evaluate and support deployment of
environmentally preferable supermarket refrigeration systems



R744.com

Marketplace for CO2 Technology, News & Policy:

• Industry voice for R744 Technology worldwide

• Tool for R744 experts to keep up-to-date: News, 
products, policies, events, etc.

• Meeting point for R744 Community

Managed by Shecco, Belgium



R744.com Partners 



The Australian Experience

Background

Developing R744 Solutions

Angle Vale Supermarket

Challenges and opportunities: Performance, 
Costs,  Technology 



Commercial refrigeration: Background

HCFC (R-22) and HFCs (R-404a, R-507, R-134a) commonly used…

BUT Concerns exist about high GWP

• Leaks: in conventional AUS DX system are 23%/ year = 40 to 50% 
total GHG from a Supermarket 

• … due to vibration and thermal expansion of pipes, joints, fittings, 
valves + sudden losses from ruptures or compressor failure

• Indirect GHG from high energy consumption of inefficient components 
and systems

• Result: Fluorinated gases are the most rapidly growing source of GHG 
in Australia

Mandatory reporting on global warming emissions starting mid 
2008 (National Greenhouse and Energy Reporting Act 2007).



R744: The natural solution

Need to choose a refrigerant offering:

No ODP
Low GWP
No Toxicity
No Flammability  
Potential to lower energy consumption

The solution for many applications already exist = R744

It is possible to leapfrog from HCFC
to a natural refrigerant



Developing R744 solutions

• Since 2005: Around 30 cascade systems installed in commercial 
refrigeration and food processing facilities in Australia

• In Europe: Over 100 Supermarkets are running on transcritical CO2
cycle 



Design option: Cascade system



Design option: Transcritical CO2 cycle



Transcritical vs. Cascade CO2
supermarket refrigeration systems

Concept Advantage Disadvantage

Transcritical
CO2

•Simple concept

•One gas, one oil

•Possibly cheapest 
option 

•Low power 
consumption in cool 
climates?

•Lack of knowledge and 
familiarity  

•Remote location servicing

•High power consumption 
in hot climates? 

Cascade CO2
•Low power 
consumption?  

•Increasing use by 
industry   

•Two gases, two oils

•High power consumption?

•Lack of knowledge and 
familiarity  

•Remote location servicing



R744 Efficiency in warm climates

• Theoretical R744 efficiency: higher than HFC (i.e. R-
134a) up to approx 30°C, decreasing thereafter

• Influencing factors: dry vs. humid climate, measure 
LCCP vs. one point

Beware
• Praxis is different than theory = component 

optimization & design can improve efficiency

• MAC Example: R744 can save 40% GHG in India, New 
Dehli conditions (source: SINTEF).  



Australian Conditions (i.e. Sydney)
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Angle Vale R744 Supermarket

• First Transcritical CO2 system in Southern 
Hemisphere: Drakes Foodmarket Store, 
Adelaide

• “A revolutionary improvement in supermarket 
refrigeration in Australia”, Brent Hoare, Green 
Cooling Council

• Cooperation with: ENex, Hill Equipment, Marks 
Electric, Carel and component suppliers.  





Performance of R744 systems

• Angle Vale installation operates reliably at temperatures over 
40°C

• Direct GHG emissions are eliminated, on top of no ozone 
depletion

• Efficiency: Promising preliminary results of power 
consumption.

• Monitoring underway, reporting late 2008 = Potential for 
further GHG emissions and cost savings even at high ambient 
temperatures 

• Maintenance: previous experience show reliability of CO2
transcritical systems = costs savings over time 



Costs of R744 systems

• Installation costs of CO2 Transcritical are currently 
around 20% higher over conventional system

However:
• Cost of components will go down as mass production 

approaches

• Experience in this “new” technology will help bring down 
installation costs

• Refrigerant itself is much cheaper, widely available and 
natural



Technical Challenges

To install R744, THINK R744:

Specific Design Hints for R744 systems:

� Active high pressure control

� Minimization of liquid line pipe size (charge minimization)

� Limitation of liquid line working pressure

� Oil cooling/compressor cooling

� Limitation of compressor discharge temperature

� Oil recovery on the low pressure side

� Pressure limitation in stand-still conditions

� Sub-cooling of the high pressure refrigerant at high ambient temperature

� Proper design of gas cooler/condenser

� Proper design of piping: copper tubes, small diameter (low cost )

� Proper design of piping with respect to oil return

� Capacity control to meet seasonal load variations



Technical Challenges

Further improvement of R744 transcritical systems needed:

• Compressor

• Heat recovery

• Heat Exchanger optimization

• Training and servicing



Technology Transfer to developing Countries

Keys of successful introduction:

• Commitment to reduce GHG Emissions on top 
of ozone depletion

• Industry incentives needed: towards mass 
production of components

• Development of Education and Training 
programmes to support deployment of natural 
refrigerants



Conclusions

R744 ready to install in commercial refrigeration
systems:

Environmentally friendly : no ODP, no GWP
Safe
Reliable
Efficient: Significant less energy consumption in 
moderate climates, and similar in warm climates, with 
potential to improve.

It is possible to leapfrog from HCFC to a natural 
refrigerant in developing countries!



More info:
www.R744.com

alvaro.de.ona@shecco.com

Thank You! 

http://www.r744.com/
mailto:alvaro.de.ona@shecco.com
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