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The unique physical properties of CO2 provide an advantage when used as a secondary refrigerant for higher-
temperature applications too. Its high vapor density and volatility combine to achieve much smaller piping and pumping 
requirements when compared to chilled glycol systems, thus reducing capital and operating costs. As a volatile brine, 
CO2 can provide energy savings of up to 10-20 percent for high temperature systems and 20 to 30 percent for medium 
temperature systems.

When investing in a new refrigeration system, owners and operators should consider using CO2 cascade or volatile 
brine systems. Whether looking to minimize ammonia charge, reduce carbon footprint, or both, CO2 is often a viable 



Cons: 
•	 Highly toxic with significant regulatory requirements



Hydrocarbons 
Pros: 
•	  Zero ODP and no GWP 
•	 Widely available
•	 Highly efficient 
•	 Low cost 
Cons: 
•	 Explosive
•	 Limits on usage
Operational concerns:

Hydrocarbons are gaining popularity as industrial refrigerants. Propane, isobutane, and propylene are among the 
most common, as well as blends containing ethane, propane and butane. The refrigeration properties of hydrocarbons 
— pressures, pressure ratios, and discharge temperatures — are similar to those of HCFCs and HFCs. Propane is very 
similar to R22 thermodynamically.

EUROPE IS SHAPING THE INDUSTRY IN THE UTILIZATION OF NATURAL REFRIGERANTS

European countries are at the forefront of efforts to reduce the use of industrial refrigerants that harm the ozone 
layer and lead to global warming. The Montreal Protocol on Substances that Deplete the Ozone Layer (link http://
www.epa.gov/ozone/intpol/), called for phasing out the use of Chlorofluorocarbons (CFCs) and other Ozone Depleting 
Substances (ODS) like Hydrochlorofluorocarbons (HCFCs). 

The European Union (EU) and its Member States have embraced this effort and established new regulations and 
mandates that go beyond the requirements of the Montreal Protocol. In 2006, The European Union adopted legislation, 
F-gas Regulation, to reduce the use of HCFCs and replace their use with other environmentally friendly alternatives. 
This legislation also included restrictions on marketing these substances and the use of certain equipment requiring 
HCFCs. By 2010, the EU had reduced its consumption of the main ozone-depleting substances to zero, 10 years ahead 
of its obligation under the Montreal Protocol.

Tighter F-gas regulations
In 2012, the European Commission proposed a revision to the 2006 F-gas Regulation to tighten its requirements. 
The new Regulation, (http://www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/envir/142190.pdf) 
adopted in April 2014, aims to reduce HCFC use by two-thirds by 2030 and ban use altogether when environmentally-
friendly alternatives are readily available. This aggressive approach to eradicating ozone-depleting substances is 
further proof of the EU’s commitment to leading this international effort. 

While legislation has driven the conversion to natural refrigerants, many companies are making this choice proactively 
as sustainability ranks high among European corporate responsibility initiatives. Many industrial refrigeration users 
have made the move to safer alternatives, opting for ammonia, CO2 and hydrocarbons. 
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Change leaders
•	 Europe’s commitment to reducing the use of these harmful gases has gone beyond simply eliminating their use, 

but has resulted in a push for the development of new technological innovations and alternative technologies. 
Some of the achievements thus far include:

•	 A vast majority of supermarkets across Europe have installed CO2 refrigeration systems
•	



3. Ammonia charge reduction – a CO2/NH3 cascade system allows designers to limit ammonia charge to the machine 
room. Only CO2 is present in the processing and/or storage areas. For large low-temperature freezing systems, the 
reduction in ammonia charge can be significant.  

Many owners are considering propylene glycol, a secondary refrigerant chilled by ammonia or another refrigerant, 




