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Following its successful phasing out of high to very high Ozone Depletion Potential (ODP) CFC 

refrigerants between 1987 and 2010, the G20 group of the world’s top 20 economies requested the 

Montreal Protocol (MP) to use its good offices and effective methods to reduce the consumption of 

HFCs, the ODP free Chemical Refrigerants (CRs) replacing the CFCs, by about 80% below mid 

2013 levels by 2030 because HFCs, like CFCs, have high to very high Global Warming Potential 

(GWP). GWP was not yet an issue in 1987! 

This development opens the door to the accelerated revival of the Natural Refrigerant (NR) CO2 for 

the efficient cooling and heating of the built environment.  The NRs ammonia and hydrocarbons may 

also be used for both the cooling and heating of the built environment. 

Using reported Specific Energy Consumption (SEC) data in kWh/m2/annum for cooling and heating 

in the EU built environment, projections are made on how the SEC may be reduced by retrofitting 

CO2 refrigerating systems to provide cooling and heating on demand separately or simultaneously, 

including the production of Domestic Hot Water (DHW). 

It is also demonstrated that CO2 systems are suitable for cooling and heating new buildings with 

chilled and hot water for highly efficient hydronic building cooling and heating systems.  

Hybrid Evaporative Condensers (HECs) are used to save water compared to conventional 

evaporative condensers and cooling towers.  HECs are also suitable to be used as evaporators to 

convert the CO2 refrigerating plant to full heat pump duty at times when only heating is required. 

It is furthermore pointed out that Multi-Function Two Stage Transcritical CO2 Systems with Parallel 

Compression are ideally suited to perform many simultaneous heating and cooling functions in food 

processing plants.  

Finally, it is clear that large scale CO2 and Ammonia heat pumps may be applied very effectively to 

District Heating and Cooling Systems (DHCs). 
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