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“Change we can believe in –
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•
              Overview
- Introducing the Green Cooling Council
- CO2 revolution has started:
   - Supermarket refrigeration using cascade
      and transcritical CO2
   - Australian examples
   - Thailand – Tesco Lotus  Salaya
        - First Southern Hemisphere and warm climate CO2-only supermarket

- Hydrocarbons in AC split systems
    - Benson AC, Fujin/Recom Engineering
    - Australian Experience of HCs in
       Motor Vehicle Air Conditioning Systems

- Harnessing renewable energy with CO2 and NH3
     – Geothermal Heat Pumps, Deep Well Direct Exchange systems
     - Energy Concepts ISAAC, Ammonia Solar Ice Maker

Dr Michael Bellstedt discussing transcritical CO2



February 2008 Site Visit To Newly Opened  Transcritical CO2 Store,
Angle Vale, Adelaide, South Australia

 Introducing the Green Cooling Council

- Founded in 2003 by Dr Michael Bellstedt as the “Natural
Refrigerants Transition Board” or NRTB.

- A not-for-profit company acting as a membership based
industry association to reduce the environmental footprint of
the refrigeration
and air conditioning industries.

- Initial funding from sponsors, members
and events, conferences and seminars.

- Granted AUD$2M Federal
Government funding over 4
years under “Greenhouse Gas Abatement
Program” (GGAP) in October 2006.



• Purpose: to demonstrate and evaluate natural refrigerant
solutions in the supermarket sector.

• Seven stores will receive assistance to meet additional
expense of CO2 supermarket refrigeration systems, six
cascade systems and one transcritical.

 AIMS:
•Our primary aim is to achieve the wider use of low
Global Warming Potential (GWP) refrigerants, by
providing information and facilitating training and
education on the best practice use of these refrigerants.

•To cease Australian use of synthetic greenhouse gases in
all new systems by 2015



Dorin CO2 Compressor Rack

The CO2 revolution has started:  

Supermarket refrigeration using cascade 
and transcritical CO2 systems are the clear 
choice of major operators’ new stores.

To find out more and stay up to 
date, for “everything CO2” join: 

www.r744.com 



Background – Cascade and Transcritical CO2 supermarkets explained

• Adopting CO2 (R-744) refrigeration systems will make a substantial contribution to
beginning to reduce greenhouse gas emissions from the supermarket sector.

• These potent global warming gases leak at about 23% or more of the very large
charges (800-1000 kg) used in conventional direct expansion systems.

• Because supermarket owners from July 2008
are subject to HFC emission reporting obligations,
And will have to pay for them under the emissions
trading scheme from 2010 in Australia, there are
now strong economic as well as environmental
reasons for the use of CO2 as a refrigerant.

• Use of CO2 refrigerant reduces global warming
emissions from a store by at least 25%. With good
design, even greater emission reductions are achievable.



CO2 may be used in either transcritical or cascade supermarket refrigeration systems. 

Both systems use CO2 as a refrigerant gas inside the 
freezer and refrigerated display cabinets to take heat 
from the cabinet and reject it to the environment.

Cascade Systems – Subcritical cycle

• There is much greater industry experience with the use of cascade systems, which in 
addition to the CO2 refrigerant circuit, need another refrigeration system to cool down the 
CO2 refrigerant and reject this heat to the environment via condensers on the roof. 

• This “high stage” refrigerant system in the CO2 cascade systems being built in Australia
currently uses HFC 134a, which has a lower Global Warming Potential (1430) than 
HFC 404a (3922) used in conventional systems, and uses a much smaller refrigerant charge 
in a much more leak-tight system. 

• Cascade systems thereby reduce the potential for direct refrigerant 
leakage by around 95% compared to conventional systems.

• With the use of HCs or ammonia in the high stage 
(as Tesco UK refrigerant policy requires), direct greenhouse gas 
contributions can be reduced to  a negligible amount.



Transcritical CO2

•  Transcritical CO2 uses the refrigerant in a way that avoids the need for this additional
refrigeration system, and operates using CO2 only in all parts of the refrigeration system.

•  It is a more advanced system because it
completely avoids the need for HFCs and
delivers theoretically higher energy efficiency.

•  The Angle Vale store in Adelaide is the only
transcritical store in Australia and is
demonstrating how well transcritical CO2 can
perform in high ambient temperatures.

•  Many thousands of cascade systems are in
use in Europe, and around 100 transcritical systems.

•  In Australia, supermarket owners have made their intentions to build only CO2
supermarkets very clear. Cascade systems are now well established and accepted by the
major operators, and there is great interest in the potentially
superior performance of transcritical systems.

GCC president  Mr. Don Griffiths Inspecting
Angle Vale CO2 Transcritical Compressors



Angle Vale, Adelaide SA
Drakes Foodmarket

Is the First:
☻Transcritical CO2 Supermarket
outside Europe;

☻Transcritical system to be built in a hot
climate and in the Southern Hemisphere;

☻ to receive the inaugural CoolWorld
Industry award for “Refrigeration
Installation of the Year”.

Bitzer, Drakes and GCC accept prize at
Awards night sponsored by Australia’s leading
RAC trade magazine,  “Climate Control News”
(coming soon to the web)



Evaporative Coolers Pre cooling Supply Air to CO2 Gas
Coolers



Tesco Lotus CO2 Supermarket, Salaya, Thailand

• First cascade CO2 supermarket in Asia, Tesco
Lotus in Salaya is less than 1 hour to the West of
BKK.

• A major step forward for the
spread of carbon dioxide
refrigeration, and for the
Australian commercial
refrigeration  contracting
company Frigrite.

•This system is the first of five
supermarket projects in Thailand.



Tesco Lotus Salaya

• Frigrite designed and built the
CO2 plant in Melbourne, then
shipped the plant and associated
equipment to Thailand ready for
installation.

• Carrier supplied the local
installation labor and Frigrite
provided an experienced project
manager to supervise the
installation also carrying out
training and plant commissioning.



Hydrocarbon Solutions in
Split System Air Conditioning

• Hydrocarbons are ideally suited to small domestic and
commercial split systems.

• Improvements of up to 20% reductions in electricity
consumption are possible.

• Offers huge potential for prevention of emissions from
the bank, if retrofits are undertaken with care and due
regard for safety measures specified in relevant standards.

• Major suppliers need to follow early adopters to address
rapidly rising emissions.



Currently available HC split system technology in Australia
www.bensonairconditioning.com.au





CO2 Pressure Transmitter



• Market is beginning to
grow, with other actors
joining the market.

Soon to be available HC
split systems technology
(only splits in near future)
from Recom Engineering,
in conjunction with Fujin
Air Conditioners, China.



Safety is
imperative:
 essential
precautions



Hydrocarbon Refrigerant
Applications - Mobile

• Peer-reviewed research published in 2004 in the
International Journal of Refrigeration established:

– At the end of 2002, the number of motor vehicles using
hydrocarbon refrigerant reached 5,000,000 across the USA
and Australia

– Over 18,000,000 car-user-years of safe use as a drop-in
replacement for R-12 or R-134a

– Updated independent assessment of extent of existing use
in service market globally is urgently required



•Trucks, buses

•Refrigerated transport

•Off-road farming
equipment

•Off-road mining
equipment

•Mining equipment

Other mobile applications:



Companies using HCs



Ammonia ISAAC Solar Ice Maker

•The ISAAC Solar Icemaker is an Intermittent Solar Ammonia-water Absorption Cycle.
•The ISAAC uses a parabolic trough solar collector and a compact and efficient design to
produce ice with no fuel or electric input, and with no moving parts.
• The ISAAC Solar Icemaker operates in two modes. During the day, solar energy is used
to generate liquid ammonia refrigerant.
•During the night, the generator is cooled by a thermosyphon and ice is formed in the
evaporator compartment as ammonia is reabsorbed to the generator.



Witty caption



• Geothermal Heat Pump (GHP) technology is as a proven, reliable, efficient, and cost-
effective choice for space heating, cooling, and water heating in many building types.

•GHPs achieve extraordinary energy efficiency by using the Earth rather than ambient air as a
heat source and sink.

•Ground temperatures are cooler than the ambient air in the summer and warmer during
•winter, so GHPs benefit from pumping heat over smaller temperature differences and
therefore more efficiently year round (Figure 2).

•The U.S. Environmental Protection Agency (EPA) has identified GHPs as a technology that
significantly reduces greenhouse gas and other air emissions associated with space heating,
cooling, and water heating. The EPA has determined that GHP.s are the most energy efficient
and environmentally friendly while saving consumers money, compared to conventional
technologies.

• Using CO2 in deep well direct exchange GHPs will enable natural refrigerants to harness
renewable energy. This has massive potential to reduce both direct and indirect emissions and
energy costs, in domestic and commercial buildings.

Geothermal Heat Pumps



Direct use of CO2 for heating and cooling



“Khawp khun khrap”

Thank you for
your attention



CLIMATE CODE RED: the case for emergency
action

by David Spratt & Philip Sutton / Scribe Publications

Climate policy is characterised by the habituation of
low expectations and a culture of failure. There is an
urgent need to understand global warming and the
tipping points for dangerous impacts that we have
already crossed as a sustainability emergency, that
takes us beyond the politics of failure-inducing
compromise. We are now in a race between climate
tipping points and political tipping points.

More:
http://www.climatecodered.net

In bookshops 5 July or order online:

http://www.abbeys.com.au/items.asp?id=124271
(best for outside Australia)


