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Key Lubricant Properties



Key Properties of a Refrigeration 
Lubricant
ÅReduces friction 

ÅProtects against wear 

ÅMiscibility with refrigerant

ÅSeals 

ÅProtects against corrosion 

ÅReduces heat 



Reducing Friction and Wear

ÅA lubricants primary purpose is to protect against 

friction and wear. 

ÅFriction and wear are typically caused by moving 

surfaces meeting each other 

ÅA lubricant reduces friction and wear by separating 

these moving surfaces

Å Surfaces not completely 

separated. 

Å Surface contact create wear 

and friction

Å Surfaces completely 

separated. 

Å No surface contact

Å No wear and low friction



Viscosity
ÅThe viscosity of the oil is critical to maintaining surface 

separations

ÅViscosity is a measure of an oils resistance to flow

ÅMost typical measurement is Centistokes ( cSt)

Å1 cSt = 1mm2/s

ÅThe higher the viscosity the thicker the oil will be  

ÅViscosity changes with temperature

ÅViscosity will increase as the temperature decreases

ÅViscosity will decrease as the temperature increases

ÅViscosity is typically measured at 40 OC



Viscosity Index

ÅSince viscosity changes with 

temperature, the rate of that 

change is very important

ÅThe rate at which the viscosity 

of an oil changes with 

temperature is expressed as the 

oils Viscosity Index (VI)

ÅThe higher the VI of an oil the 

less the viscosity will change 

with temperature 

ÅThe higher the viscosity index 

the better the low temperature 

properties as the oil will be 

thinner 



Pour Point

ÅLowest temperature where an oil 

will flow

ÅWax in paraffinic base oils 

crystalizes at low temperatures 

which can thickens lubricants  

ÅThe lower the pour point the 

better the cold temperature 

fluidity

ÅThe pour point of an oil can be 

lowered through refrigerant 

absorption

ÅPour point can also be decreased 

through the use of pour point 

depressants 

Wax Crystal Formation



Refrigerants
The type of recommended lubricant is often based on the refrigerant in use 

ASHRAE NO Type of Refrigerant Base Oil

R-134a HFC POE

R-1234yf HFO POE-HFO

R-1270 Propylene PAG

R-22 HCFC Mineral/Alkyl Benzene 

R-290 Propane PAG

R-32 HFO POE

R-404A HFC POE

R-407C HFC POE

R-417A HFC POE

R-422A,B,D HFC POE

R-427A HFC POE

R-448A HFO POE

R-449A HFO POE

R-455A HFO POE

R-450 HFO POE

R-507 HFC POE

R-600 Butane PAG

R-717 NH3, Ammoniak 2-Stage Hydrocracked

R-744 CO2, Kohlendioxid PAG/POE



Miscibility

ÅMiscibility (ability of the refrigerant to solubilize into the oil) is a 

critical factor

ÅMost systems require miscibility while other systems try to avoid 

miscibility

Require Low Miscibility Require High Miscibility

R-717 (ammonia) R-12

R-600 R-22

R-290 R-134a

R-422

R-404

R-507

R-744 (some systems)



Non -Miscible Systems (Ammonia)
ÅAmmonia refrigeration systems tend to avoid 

miscibility

ÅTheses systems use a mechanical separator to 

separate the refrigerant from the lubricant 

ÅSeparator removes most of the oil by gravity 

and a coalescing element

ÅThese separators are effective at removing 

liquid oil and oil, but cannot oil vapour

ÅOil vapour passes through the separator where 

it will collect in the evaporator



Effect of a Lubricant in an 
Evaporator
ÅLubricant that enters the evaporator system needs to be recovered

ÅThe evaporators low temperature can severely restrict lubricant flow 

ÅEither it needs to flow back to the compressor or it needs to be manually recovered 

ÅLubricant buildup in the evaporator acts as an insulator, significantly reducing thermal 
transfer efficiency 
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