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TOPIC:- PROPERTIES AN IDEAL REFRIGERANT 
Physical Properties of Refrigerants 
Low Freezing Point 
Refrigerants should have low freezing point than the normal operating conditions. It should not 
freeze during application. Water for example cannot be used below 0 Deg C. 
 
Low Condensing Pressure 
The lower the condenser pressure the power required for compression will be lower. Higher 
condenser pressure will result in high operating costs. Refrigerants with low boiling points will 
have high condenser pressure and high vapor density. The condenser tubes have to be 
designed for higher pressures which also give raise to capital cost of the equipment. 
 
If Boiling Point is Low, High Condenser Pressure – Reciprocating Compressor is used. Eg: 
Ammonia, R22, R12 etc 
 
If Boiling Point is High, Low Condenser Pressure – Centrifugal Compressor is used. Eg: R11, 
R13 & R114 etc 
 
High Evaporator Pressure 
This is the most important property of refrigerant. In a negative pressure evaporator 
Atmospheric air or Moisture will Leak into the system. The moisture inside the system will starts 
freezing at low temperature zones and clogs and chokes the system. 
 
Atmospheric air ingression into the system will occupy the heat transfer area and results in poor 
heat transfer rates. Presence of air will reduce the partial pressure of refrigerant and the 
condensation temperature will rise. It increasers the condenser pressures and thereby the 
power consumption for the compressor will also rise. 
 
Atmospheric air ingression inside the system may sometime results in explosions if the 
flammability values of the refrigerants are in wide range. 
 
Due to the above disadvantages, Positive evaporator pressure is preferred. Leak outside the 
system results in refrigerant loss and it can be identified easily and refrigerant loss can be 
topped up. Moderately high evaporator pressure boosts the compressor suction pressure thus 
reduces the power costs. 
 
Refrigerants 
 
High Critical Pressure 



Critical pressure of the refrigerant should be higher than the condenser pressures. Otherwise 
the zone of condensation decreases and the heat rejection occurs. 
 
High Vapor Density 
Refrigerants with High vapor density/ Low specific volume will require a smaller compressors 
and velocity can be kept small and so the condenser tubes used will also be in smaller 
diameter. 
 
High Dielectric strength 
In hermetically sealed compressors refrigerant vapor contacts with motor windings and may 
cause short circuits. Therefore dielectric strength should be high to avoid short circuits. 
 
High Latent Heat of Vaporization 
Higher latent heat of vaporization of the refrigerant will result in lower mass flow rates according 
to the Heat transfer equation. If the mass flow is very small it is difficult to control the flow rates. 
Therefore ammonia cannot be used for small refrigeration systems. 
 
High Heat Transfer Coefficient 
Higher heat transfer coefficient requires smaller area and lower pressure drop. This makes the 
equipments compact and reduced the operating cost. 
 
Chemical Properties 
Toxicity 
Toxicity is the important properties of refrigerants. The refrigerants should be non poisonous to 
humans and food stuff. The toxicity depends upon the concentration and exposure limits. 
 
Oil Solubility 
The lubricating oils must be soluble in Refrigerants. If the oil is not miscible in the refrigerant 
used and it is heavier it will settle down in the evaporator and reduces the heat transfer. 
Therefore oil separators are to be employed. If the oil density is less than the refrigerant used 
and it if it is immiscible, the oil will float on the surface of the refrigerant. Therefore overflow 
drain is to be provided to remove oil. If the refrigerant velocity is not sufficient, then it cannot 
carry all oil back into the compressor. It may accumulate in evaporator. This phenomenon is 
called Oil logging. 
 
Low Water Solubility 
Most of the refrigerants form acids or bases in the presence of water. This will cause corrosion 
and deteriorates valves, Seals and Metallic parts. Insulation of windings in hermatic 
compressors will also get damaged. The free water apart from the dissolved water in refrigerant 
freezes below 0 Deg C and chokes the narrow orifice of expansion valve. This may also cause 
bursting of the tubes. 
 
Reactivity 



The refrigerants should not react with the materials used in refrigeration cycle like evaporators, 
condenser tubes, compressors, control valves etc. Ammonia reacts with Copper and Cuprous 
alloys and forms copper complexes. CH3Cl reacts with Aluminium. Most of the refrigerants form 
acids with water. CCl2F2, CH4Cl can form HCL with water which dissolves the copper from 
condenser tubes and deposits them on compressor pistons and deteriorates the life of the 
machinery. 


