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Outline

• Desirable characteristics in ideal refrigerant

• Definition of some terms (CFC, HCFC, HFC, etc

• Ozone Depletion

• Safety groups

• Numbering system

• Azeotrops and Zeotropes
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Desired properties in Refrigerants

• High latent heat of vaporization

• Low freezing temperature

• Relatively high critical temperature

• Positive evaporator pressure

• Relatively low condensing pressure

Thermodynamics characteristics
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• High dielectric strength of vapor

• Good heat transfer characteristics

• Satisfactory oil solubility

• Low water solubility

• Inertness and stability

Desired properties in Refrigerants

Physical and chemical characteristics
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➢Non-flammable

➢Non-toxic

➢Non-irritable

Desired properties in Refrigerants

Safety
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• Low cost

• Environment friendly (Not affecting ozone layer)

• Easy to detect in case of leak

Additional characteristics of 

refrigerants
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Definitions

Hydrocabons: Hydrogen carbon compounds such as methane (CH4, Ethane 

C2H6 etc.)  

Halons : Chlorine (Cl) , Fluorine (F) or Bromine (B)

Halocabons Originally hydrocarbons which contain Halons, (Ex. CCl2FH ) 

CFC Hydrocarbons fully halogenated by Cl and/or F atoms (Ex. CCl2F2)

HCFC Hydrocarbons partially halogenated by Cl and/or F (CHF2Cl)

HFC Hydrocarbons partially halogenated by F atoms only (CHF3)

ODP Ozone depletion potential [An index to indicate ability of substance to 

deplete the Ozone layer]

GWP Global worming potential [An index to indicate a substance green house 

effect]
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Ozone Depletion

• Ozone (O3) layer about 20-80 km above ground

• It Protects earth from harmful UV ( 0.4 to 0.01 
μm) solar radiation

• UV affects life on earth

• Mainly Cl atoms react with O3 and destroy it

• CFC and HCFC contain Cl

• International regulation to reduce and stop 
substances that deplete Ozone layer 

• HFC’s such as R-134a has no chlorine atoms, 
and therefore does not affect the ozone layer 
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ClOOClO +→+ 23

2OClOClO +→+

Ozone Depletion

Chemical reaction behind Ozone depletion
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1- Troposphere air quality (formation of 

harmful chemicals)

2-Human health (Diseases like cancer)

3-Plant life (reduce yields)

4-Animal and marine life 

5-Material damage

Effects of Ozone Depletion
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1. The first digit on the right is the number of fluorine (F)

atoms in the compound.

2. The second digit from the right is one more than the 

number of hydrogen (H) atoms in the compound.

3. The third digit from the right is one less than the 

number of carbon (C) atoms  in the compound. When 

this digit is zero, it is omitted from the number. 

Numbering System of 

Refrigerants

Hydrocarbons and derivatives
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4. Blends are designated by their respective refrigerant 

numbers and weight proportions, named in the order 

of increasing normal boiling points of the components, 

for example R-22/12 (90/10)

5. Zeotropes blends that have been commercialized are 

assigned and identifying number in the 400 series 

accompanied by the weight proportion of the 

components, for example R-400(90/10) for mixtures of 

R-12 and R-114.

6. Azeotropes that have been commercialized are 

assigned and identifying number in the 500 series 

with no composition shown.

Numbering of refrigerants
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7. Miscellaneous Organic refrigerants are assigned 

serial numbers in the 600 series.

8. Inorganic compounds are designated by adding 700 

to their molecular mass; for example, water is 718. 

9. The letter C is used before number designations to 

identify cyclic derivatives. Lowercase letters are 

appended after numbers to distinguish isomers 

refrigerants with the same chemical composition but 

with differing molecular structures.

Numbering of refrigerants
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FH+1C-1R
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Example

Di-Chloro-fluoro-methane CCl2FH

R-21

R 120

FH+1C-1
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Zeotrope and Azeotropes

Azeotropes: Evaporation and condensation 

occur at a single temperature [Just like pure 

substances] 

Zeotrope: Evaporation and condensation 

occur at different temperatures 
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Temperature Glide For 

Zeotropes
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Azeotropes, Zeotropes and Temperature glide
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Methane series
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25TE=256K, TC=303 K

Comparative Refrigerant Performance per Kilowatt of Refrigeration


