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Desired Refrigerant Properties
ωEnvironmentally Acceptable

Health - Non Toxic, Non Poisonous, Non Irritating
Safety - Non Flammable, Non Explosive
Ozone Depletion Potential
Global Warming Potential

ωHigh Latent Heat of Vaporization
Maximum Refrigeration Per Cubic Foot Pumped
Minimum Power To Compress

ωChemically Stable
ωCompatible With Materials Of Construction
ωSoluble With Lubricants
ωLow Moisture Solubility
ωHigh Dielectric Strength



Desired Refrigerant Properties
ωEase Of Transportation & Handling
ωDetectable At Low Concentrations

Easy To Find Leaks

ωReasonable In Cost
ωReadily Available
ωField System Charging Capability
ωReasonable Condensing/Evaporating
Pressures
ωCritical Temperature Well Above
Condensing Temperatures
ωFreezing Point Well Below Evaporator
Temperature  
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Refrigerant Choice 

Compressor Size Implications

R- 410A
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R-134a will require a compressor to displace 

approximately 50% more refrigerant to achieve the same 

tonnage rating as compared to a R-22 system.  This will 

require half again as many compressors resulting in a 

larger unit footprint.  If the 

number of compressors does not increase, the capacity 

rating for a given size unit will be reduced approximately 

50%.  

This  can be offset somewhat due to the different 

operating pressures, refrigerant charge, and operating 

superheat in  the system.  



Refrigerant Information

Å410A, has a much higher specific heat in both liquid and 

vapor phase. In the vapor phase 410A has more than a 31% 
greater heat carrying capacity per pound than R-22.

Å410A refrigerant gas density is higher, enabling a unit to 
operate at a lower volumetric flow rate than R-22.

ÅWith 410A the evaporation heat transfer coefficient 
consistently averages about 30% higher than R-22. In addition, 
the system pressure drop for both evaporation and 
condensation averages about 40% less than R-22. This allows 
manufactures to use smaller refrigerant components and 
reduced size refrigerant lines.



Refrigerant
Comparison



The saturated liquid & vapor
temperatures are not the

same for a given pressure.

Saturated Liquid = Bubble Point
Saturated Vapor = Dew Point



ÅTemperature Glide - Is the range of temperatures a
refrigerant blend will evaporate or condense at a given
pressure.  Blends are mixtures and not pure compounds
like R-22.  Blends that have a zero glide are known as 
Azeotropesor Azeotropic mixtures and are treated as single
component refrigerants.  An example of an Azeotrope would
be R-500 which is a mixture of R-12/152a % wt (73.8/26.2).

Refrigerant Terminology



Pressure Enthalpy Diagram
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ÅNARM - Is a Near AzeotRopic Mixture and has a 
temperature glide of up to 10°F.  An example of an 
NARM refrigerant would be R-401A  which is a mixture
of R-22/152a/124 % wt. (53/13/34).

Refrigerant Terminology
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Refrigerant Terminology

ÅZeotrope - Is a blend that has a temperature glide
greater than 10°F.  An example of a Zeotrope
refrigerant would be R-407C  which is a mixture
of R-32/125/134a % wt. (23/25/52).
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ÅBlend Fractionation - Blends that have temperature glide
leak at different rates due to their differences in vapor 
pressure.  The higher vapor pressure refrigerant will leak 1st.
NARMôs and Zeotropes must be charged in the liquid state and
care must be exercised in calculating superheat & subcooling.

Refrigerant Terminology





































Refrigerant Information

ÅIn refrigerants such as 134a, the small a represents 
this refrigerant is an is pure compound.

Å410A the capitol A represents the first original blend.

Å410A is a narmrefrigerant which has a glide of less 
than 10 degrees and is considered a near azeotrope
mixture. Zero glide is a true azeotrope.

ÅA glide of more than 10 degrees is a zeotrope.

Å410A has a glide of <.3 degrees. The composition 
(mole fraction) of the gas and liquid remain 
essentially unchanged.



Refrigerant Information

ÅThe first R number in a refrigerant shows which 
component will fractionate first and leak out.

ÅFor 410A the composition is R-32 , R 125. The R-
32 has the highest vapor pressure blend 
fractionation.

ÅSpecific heat of liquid @ 86 degrees, BTU/lb of R-
22 is 0.31 and for 410A is 0.42.

ÅSpecific heat of vapor @ 86 degrees, BTU/lb of R-
22 is 0.16 and 410A is 0.21. 
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