
BY-Jitendra kumar              Date-06-05-2020 
 Diploma Mechanical 2nd year( 4th sem) 
Subject-Applied thermal engineering  
                        CHAPTER-8 
TOPIC:- REFRIGERATION EQUIPMENT 
Environmental Impact of Refrigerants 
The design of the refrigeration equipment depends strongly on the properties of the selected 
refrigerant. Refrigerant selection involves compromises between conflicting desirable 
thermo-physical properties. A refrigerant must satisfy many requirements, some of which do not 
directly relate to its ability to transfer heat. Chemical stability under conditions of use is an 
essential characteristic. Safety codes may require a non-flammable refrigerant of low toxicity for 
some applications. The environmental consequences of refrigerant leaks must also be 
considered. Cost, availability, efficiency and compatibility with compressor lubricants and 
equipment materials are other concerns. 
 
Safety properties of refrigerants considering flammability and toxicity are defined by ASHRAE 
Standard 34 [6]. Toxicity classification of refrigerants is assigned to classes A or B (Table 3.1). 
Class A signifies refrigerants for which toxicity has not been identified at concentrations less 
than or equal to 400 ppm by volume, and class B signifies refrigerants with evidence of toxicity 
at concentrations below 400 ppm by volume. By flammability refrigerants are divided in three 
classes. Class 1 indicates refrigerants that do not show flame propagation when tested in air (at 
101 kPa and 21 °C). Class 2 signifies refrigerants having a lower flammability limit (LFL) of more 
than 0.10 kg/m3 and a heat of combustion less than 19,000 kJ/kg. Class 3 indicates refrigerants 
that are highly flammable, as defined by a LFL of less than or equal to 0.10 kg/m3 or a heat of 
combustion greater than or equal to 19,000 kJ/kg. 
New flammability class 2L has been added since 2010 and denotes refrigerants with burning 
velocities less than 10 cm/s. 
 
Minimising all refrigerant releases from systems is important not only because of environmental 
impacts, but also because charge losses lead to insufficient system charge levels, which in turn 
results in suboptimal operation and lowered efficiency. 
 
The average global temperature is determined by the balance of energy from the sun heating 
the earth and its atmosphere and of the energy radiated from the earth and the atmosphere into 
space. Greenhouse gases (GHGs), such as water vapour, as well as small particles trap heat at 
and near the surface, maintaining the average temperature of the Earth’s surface at a 
temperature approximately 34 K warmer than if these gases and particles were not present (this 
phenomenon is referred to as the greenhouse effect). 
 
Global warming is a concern because of an increase in the greenhouse effect from increasing 
concentrations of GHGs, which are attributed to human activities. Thus, the negative 
environmental impact of the working fluids, especially the effect of halogenated refrigerants on 
the environment, can be synthesised by two effects [7]: 



 
● depletion of the ozone layer 

 
● contribution to global warming at the planetary level via the greenhouse effect. 

 
The measure of a material’s ability to deplete stratospheric ozone is its ozone depletion 
potential (ODP), a relative value to that of R11, which has an ODP of 1.0. 
 
The global warming potential (GWP) of a GHG is an index describing its relative ability to collect 
radiant energy compared with CO2, which has a very long atmospheric lifetime. Therefore, 
refrigerants will be selected so that the ODP will be zero with a reduced GWP. 
 
The most utilised halogenated refrigerants are the family of chemical compounds derived from 
the HCs (methane and ethane) by substitution of chlorine (Cl) and fluorine (F) atoms for 
hydrogen (H), whose toxicity and flammability scale according to the number of Cl and H atoms. 
The presence of halogenated atoms is responsible for ODP and GWP. 
 
 
 


