Economics 300 hp rotary screw compressor (10.000 hrs)

Economics

Initial Fill, Itr

Oil top-up, Itr

Lube changes, Itr
Mineral oil: 9 changes
PAO lube : 0 changes

Total lube use, Itr

Cost per Itr, €

Total cost of lube, €

Labor cost for oil change,
40/change

Premium mineral oil
200
100

1800
2100
1.5
3150
360

Number of replacement filters

Total filter cost, €30/filter
Total cost, €
Savings, €

%

PAO

SYNTHETIC OIL US. MINERAL OIL

Anderol Offers Test Results Supporting its Position that a Switch
to Synthetic Lubricants Offers Significant Benefits

Compressors, like all machines,
need lubrication. Lube oil is expen-
sive. Machinery manufacturers of all
types have made great strides result-
ing in improvements regarding prod-
uct quality and length of their useful
life. Still, after fuel (or power), the
most expensive “consumable” in run-
ning a machine is the lubricating oil.

Exceptions do exist. Hermetically
sealed compressors with active mag-
netic bearings operate without lube oil.
However, for the time being, the pop-
ulation of machinery equipped with
magnetic bearings is relatively small.
According to Anderol, a specialist in
the supply of synthetic lubricants, lu-
bricating oil is still required in 99.99%
of the compressors and all other rotat-
ing equipment currently in use.

According to Anderol, selecting the
correct lubrication oil not only in-
creases the life of a machine, it also
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lowers maintenance costs and en-
hances the safety, productivity and re-
liability of the whole plant.

How an operator can achieve “cor-
rect lubrication” of a compressor de-
pends on the importance this operator
gives to a series of factors such as
cost, environment, maintenance,
safety, productivity, purity of the
product and other variables.

The marketplace offers a variety of
mineral and synthetic oils from which
an operator can select. Operators can
choose the type and quality they be-
lieve will best deliver performance
that will help their machinery meet
the specific target goals set for it.

Anderol, which offers a wide range
of lubricants specifically formulated
for various compressor applications,
has produced a table comparing long

run (10,000 hours) operating costs of

a 300 hp (220 kW) screw compressor

lubricated with mineral oil versus an
identical machine lubricated with
synthetic oil.

The capacity of the compressor
lube oil system was 52.8 gal. (200 L).
For purposes of this evaluation, the
cost per liter of PAO (synthetic) oil
was considered to be over three times
that of mineral oil.

In the course of 10,000 operating
hours, the mineral oil was changed
every 1000 operating hours, or a
total of nine times. The PAO syn-
thetic oil did not need to be changed
during that time. Mineral oil con-
sumption of 26.4 gal. (100 L) was
double the 13.2 gal. (50 L) recorded
for the compressor operating with
the PAO lubricant.

Based on those results, at the end
of the 10,000-hour test period, the
total lubricant consumption was 554.8
gal. (2100 L) for the compressor run-
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Third, because the use of synthetic
lubricants results in lower consump-
tion and extended fluid life, their use
minimizes the impact of lubricants on
the environment, according to the
company. In addition, although syn-
thetics eventually need to be disposed
of properly, they are generally less
toxic and therefore pose fewer envi-
ronmental challenges.

Finally, Anderol said equipment
running on synthetics, especially
those based on PAG, PAO/ester and
ester-base stocks, experience lower
vibration and operating temperatures.

“Those lower values relate directly
to the inherent high polarity of these
base stocks in addition to their supe-
rior thermal conductivity. Cooler and
smoother (noise reduction) running
translates in an extension of the serv-
ice life of the equipment,” according
to the company.

“Their ability to lubricate even in

Features and benefits Synthetic vs Mineral

Excellent wear protection _ess repairs, less downtime

Decreased varnish, sludge and carbon Higher efficiency, higher safety
deposits

Better oxidation stability Longer life

Better film strength, lower friction Less wear, higher efficiency

Lower volatility Less oil consumption

Better water separation Higher efficiency, lower disposal cost

Less performance enhancing additives | Reduces tendency to form deposits

required

Lower pour points, higher flashpoints Extended Operating Range, energy
saving, increased safety

Wider operating range Rationalization of stock

More environmentally friendly Less polluting

ning on mineral oil. In all, the com-
pressor in which it was used con-
sumed 66 gal. (250 L) of PAO.

Anderol said the reduced oil con-
sumption reflects the quality of the
product, which in this case resulted in
a carry-over rate of 3 ppm with the
synthetic lubricant, and 24 ppm in the
machine lubricated with conventional
mineral oil.

By Anderol’s calculation, when one
takes into account the number of filter
changes (10 against two) and the la-
bor required for oil and filter changes,
choosing synthetic oil in this instance
delivers a saving of 67% when com-
pared to choosing mineral oil.

The company said that one could
generalize the results of their test
case, as a similar pattern can be
found for different sizes and types of
COMPIessors.

Users often ask Anderol Technical
Services staff to explain why they
would benefit from a shift over to a
synthetic-based product. The com-
pany sites four factors to consider
when making that decision.

The use of synthetic products allows
maintenance shops to reduce and ra-
tionalize their product stocking re-
quirements. With traditional lubricants,
according to Anderol, those shops
need to stock a wide inventory of ISO
grade oils and NLGI grade greases.

Having already rationalized one’s
inventory by eliminating products no
longer requested or used, the next
logical rationalization step is to shift
to synthetic lubricants in the place of

mineral oil-based products, according
to Anderol. The potential inventory
reduction leads to reduced costs.

Anderol’s reasoning is that synthetic
lubricants are effective over a wider
temperature operating range and offer
longer storage stability than do min-
eral oil-based products. For example,
the company said that if one piece of
equipment uses an ISO 68 mineral oil-
based fluid and another uses an ISO
32 mineral oil, both of those lubri-
cants can be replaced by an ISO 46
synthetic-based product in most cases.
This is possible, Anderol said, be-
cause of the high Viscosity Index
value of the synthetic and its ability to
perform at very low temperatures.

Second, well-run maintenance
shops create an inventory of all lubri-
cants required with review of storage
and handling policies and shelf life
protocol. Due to what Anderol de-
scribes as their superior physical
properties, the shelf life of most syn-
thetics based on PAG, PAO and/or
PAO/ester chemistry run around five
to 10 years. The shelf life of mineral
oils, Anderol said, is one to two
years. Longer storage life results in
less disposal cost.

Another storage factor in favor of
synthetics is that their characteristi-
cally higher flash and fire points, as
well as auto ignition temperatures,
help create a safer environment on
the work floor. In addition, Anderol
said synthetics usually have a lower
toxicity level, a fact that can benefit
workers’ health.

severe-duty applications gives them
a big advantage toward the future
since more and more machines are
driven up to the maximum of their
capabilities,” Anderol said. “In these
circumstances mineral oils tend to
lose their capabilities to provide the
minimum required protecting film
thickness.”

The company said many synthetic
lubricant formulations incorporate
ashless additives containing little or
no heavy metals (zinc, magnesium
and lead, for example) that provide
natural protection against corrosion.

According to Anderol, all these fea-
tures allow the operator to reduce
maintenance costs, downtime, energy
consumption, emissions, disposal
costs and lubricant consumption, all
resulting in significant savings.

Those benefits can be maximized
by maintaining and monitoring the lu-
bricant with a used oil analysis pro-
gram. Anderol said it offers such a
service, and using it can add addi-
tional potential savings by determin-
ing (and potentially extending) lubri-
cant service life based on objective
test results.

Anderol cautions that mixing min-
eral oil with synthetic lubricants
should be prevented as often as pos-
sible due to the possible incompatibil-
ity of additives but also because the
mineral oil might have a negative im-
pact on the superior quality of the
synthetic fluid. Therefore, the com-
pany recommends that before switch-
ing to synthetic lubricants, one must
thoroughly clean all lubricated com-
ponents, flush the lube oil system and
change the oil filters. @
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