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LUBRICANTS FOR AUTOMOTIVE AIR CONDITIONING – A ROC SOLID ARGUMENT

In a recent presentation made at an EAAC forum, a number of adverse criticisms were made of the performance of PAO’s in generic terms and of the enhanced PAO based Refrigeration Oil Company (ROC) products in particular.

These criticisms were both ill-informed and missed totally an understanding of the basis of innovation and problem-solving benefits of using a PAO versus POE or PAG.  

In developing its patented product with its unique additives, ROC focused on enhancing performance over the key problem areas faced by refrigeration system lubricants, ie: 

 Moving parts in the compressor need to be lubricated and heat dissipated;

 Non moving parts in the refrigerator system do not need to be lubricated;

 Need the refrigerant to move around the system without being impeded by the lubricant;

 Lubricant in the system, other than in the compressor, reduces the efficiency of the refrigerant;

 Traditionally lubricant mixes with the refrigerant and therefore needs to return to the moving parts;

 Traditionally lubricant, refrigerant and compressor designers and manufacturers have worked to manage the 7 problems identified to achieve a balance that worked;

 ROC Oil can substantiate that is has eliminated the problems.

The ROC solution to these problems came from careful study of each of the seven (7) documented factors inherent to conventional lubricants for HFC refrigeration systems, and establishing how they can be more effectively resolved.

These are:

1.
Hydroscopic Properties.

Moisture in a refrigeration system leads to :

 Low dielectric strength &  higher conductivity of electricity

 decomposition of lubricant and/or refrigerant giving acid generation and hence corrosion (as shown by High TAN) 

 Ice blockages in expansion devices (TX valve etc) which in turn leads to drier core problems

Moisture enters system via absorption of atmospheric moisture by the lubricant; esters are both particularly hygroscopic and are susceptible to acid attack. 

Roc avoids these problems in two ways: 

(a)
being PAO-based ROC is not hydroscopic and does not significantly absorb moisture: and

(b)
being a stable hydrocarbon ROC is not attacked by any acid generated by refrigerant decomposition. 

2.
Miscibility with Refrigerants 

Miscibility with the refrigerant in the system leads to the following problems:

 Dilution by refrigerant leads to the lubricant losing viscosity and hence its lubricating ability.

 Foaming in low pressure areas leads to the lubricant/refrigerant becoming semi-solid and hence losing its ability to move to the parts needing lubrication. 

 Low temperatures in the crankcase from refrigerant boil-off which in conjunction with low lubricity can lead to catastrophic failure within the compressor.

 Distribution of lubricant throughout system requires a greater charge to maintain sufficient lubricant in crankcase.

 Low suction pressures

 Thick oil film on condenser leads to inefficient heat transfer. 

Compressor efficiencies improve when pumping refrigerant that is not laden with suspended lubricant.

ROC avoids these problems by having low miscibility.

3.
Temperature Range

Compressors operate over a wide temperature range and lubricants need to maintain their lubricity over a wide range in order to remain effective. 

Viscosity needs to be maintained over a wide temperature range.  This enables it to supply efficient lubrication over a range of temperatures.  If oil loses viscosity within the operating temperature range then it also loses it lubricating ability.

ROC maintains an acceptable viscosity at high temperatures as shown by its high Viscosity Index.

The lubricant needs to retain viscosity at high temperatures in the compressor yet flow well at low temperatures.

Low Pour Point is an indication of the ability to maintain flow at low temperatures.  The various ROC grades have pour points below -50C.

4.
Compatibility

Compressor oils need to have compatibility with other oils to prevent problems after retrofitting because it is difficult to remove all the existing oil from a compressor without flushing.

In retrofit situations, ROC PAO is completely miscible with polyolester lubricants and while the practice is not recommended it can be used to replace POEs without flushing. 

PAO is not miscible with PAG but ROC Oil has been used successfully for many years in Australia to replace PAG lubricants after normal draining.  

Due to the chemical structure of ROC products there are no detrimental chemical reactions between ROC and PAG or Esters.

Flushing is still, however, recommended in any retrofit to remove accumulated debris(paint, seal & metal chips) and decomposed POE or PAG lubricants. 

5.
Acidity
Oils which are acid, or which develop acidity in operation, in the presence of moisture cause corrosion of metal components in the system. The phenomenon of copper plating is one manifestation of this corrosion.  Acidity can also cause degradation of hoses, seals, and elastomers. 

ROC PAO is chemically stable with low TAN number (typically <0.01)  and is non corrosive.

6.
Dielectric Strength.

Dielectric strength of an insulating oil is particularly important in the case of hermetically sealed refrigeration units where an internally wound motor operates in a bath of lubricant.

ROC has high dielectric strength (>30 KV) and high resistivity (>600 gigaohm m). 

In addition to these properties PAOs, like ROC, are non-waxing because they do not contain wax. Waxing is an issue in refrigeration systems because of wax build up on inlet side of valves leading to flow reduction.

7.
Health/Environmental Risks

The health and environmental risks need to be low in order to protect OH&S, pubic safety and environmental quality. 

ROC is a stable medically inert, environmentally sound refrigerant oil with a high flash point.

There are no “Special” handling techniques required when using ROC products.

Independent Test Data :

ROC Oil from its inception has carried out extensive R&D, substantiated by independent tests.  The Falex pin and V-block test (quoted at EAAC) approximates the conditions in the bearings of a high speed electric motor tested to absolute extremes and is, therefore, not an appropriate base for performance comparison of either PAO’s or POE’s in automotive use.  However, a much more relevant and appropriate test is the four-ball wear test which duplicates sliding contacts such as in the cylinder of a refrigeration compressor.

ROC commissioned an independent four ball test through ‘Oilcheck Pty Ltd’ (NATO approved?) with the following results.

The following test data were supplied by Oilcheck Pty Ltd, an independent testing laboratory.  The data shows a direct comparison of a ROC PAO product with a recognized and commonly used POE – both products are ISO Viscosity Grade 100.  The results support the ROC superior performance criteria convincingly.

	
	ROC PAO
	POE

	Viscosity at 40 C in cSt
	102.2
	98.4

	Viscosity at 100 C cSt
	14.3
	11.06

	Viscosity Index
	143
	97

	Water content by KF method ppm
	33
	308

	Acid number (TAN) mgK0H/g
	0.03
	0.10

	Four Ball Wear Test – ASTM 4172 Scar diam
	0.64mm
	1.01mm


These tests verify that ROC PAO outperforms in all key performance criteria.  With the superior performance of PAO’s being recognised and accepted by the mainstream of the market, it is evolving to set the true benchmark for performance in the global automotive air conditioning market.

For further information or comment we invite contact.
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