Three thousand
horsepower turbo-
centrifugal fans rotate at
extremely high speeds to

MAG Purifier
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maintain pressures in

pipelines and other critical

applications.

... despite the
clear state of the
oil, varnish deposits
continued to
appear at a less
than desirable
state - both on
rotating and
stationary
components

by
Gerald Munson

Mag Systems, Inc.

Improves Lubrication on
Turbo-centrifugal

occurred.

The Problem

Upgrading of the oil filtration system
provided reliable 1SO 15/11 service.
Nevertheless, despite the clear state of
the oil, varnish deposits continued to
appear at alessthan desirable state - both
on rotating and stationary components
throughout the assembly. Experimental
increasing of the filtration parameters
achieved little effect.

The Trial

MAG Systemswas sel ected to participate
in aside-by-side test program using twin
compressors of like design installed
several years ago. The oil analysis

Compressor

Provides
Optimal

Performance

Careful analysis of the lubricants in a
wide range of installed units convinced
the manufacturer’s engineering group that
the removal of fine particulate was
essential to continuous long-term high
reliability operation. The proactive
approach described below was evaluated
as a strategy to eliminate potential
problems before an unplanned outage

indicated abuildup of finematerial in both
machines. Varnish was shown to be an
ongoing process in both machines.

The Procedure

The test began in March 2001. The
lubricant was 1SO Viscosity Grade 32,
Turbine Lube oil. The purification system
wasaMAG Systems model 1SOPur-101
connected in a kidney loop on the 150-
gallon oil tank. Initially only the
mechanical filters of the |ISOPur-101 were
used for thefirst four weeks. Theelectronic
filterswere not connected. This provided
areference base line using filters only.
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MAG Systems V\.

selected to participate
in a side-by-side test
program using twin
compressors of like
design

In mid April the electronic filters were
energized, beginning the Balanced Charge
Agglomeration process. Oil cleaning
began immediately as can be seen on
Figurel.

After cleaning the oil for several weeks,
the Balanced Charge process started to
remove contaminantsfrom thewalls, lines,
bearings and gears of the system. The
system scouring began vigorously on 14
May 2001. The SO codewent up and down
as the system removed material from the
wallsand the oil morerapidly. Variations
intemperatureinfluenced the up and down
variability in the process during this
period. (Material wasremoved at afaster
rate at higher temperatures.)

The system was out of service from 01
August to 15 August. (See Figure 1 and
Table 1.) The 07 August sample shows
the scouring process was continuing in
the absence of the | SOPur technology, as
the balanced chargein thefluid continued
to pull finematerial fromthesystem. Since
the system was not removing the

Table 1.
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Fig 1 - Particle Counts
accumulated particulate from the fluid system cleaning process had resumed at a
during that time, it resulted in the spike normal level after the MAG system had

shown on the graph. The September resumed operation.
sample clearly shows that the oil and

" Inmid April the technology was energized,

beginning the Balanced Charge
Agglomeration process.
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Tear Down and
Inspection

Inlate November 2001, the gear casing and
bearingswere disassembled to inspect and
determine the amount of varnish either
building up or being removed from the
compressor. The case was removed with
the assistance of the overhead crane, and
the first inspection revealed the internals
to be much cleaner than normal. The
bearing caps and blocks were removed to
permit the analysis of the shaft and
journals.

Shafts that were previously covered with
brown varnish were completely bright.
Journals that had segments of black
varnish were either greatly reduced in
varnish content or totally clean.
Obviously, the Balanced Charge
Agglomeration process has steadily
removed contaminants from all of the
internal surfaces of the equipment.

Filter Cartridge
Analysis

On 12 October, the Pre-Filter and the
Collection Cartridges were removed and
sent to the laboratory for analysis to
determine the amount and type of material
the MAG system was removing.

The residue from the Pre Filter Cartridge
was determined to be 98% organic, 1%
metallic and 1% other. This is very
encouraging since the varnish was either
organic or carbonaceousin nature, and the
optical microscope was unable to
distinguish between the two. The
extremely low level of metallic components
demonstrates that the existing level of ail
filtration producing an 1SO code of 15/11
issufficient for thisapplication. Thetotal
estimated weight of this debris was 3.2
grams demonstrating that less than 10 %
of the capacity of the Pre-Filter cartridge
was used during this period of operation.

Theresiduefrom the Collection Cartridge
was determined to be ~78% Organic and
~16% metallic, withthebalancebeing other.

Fig 2 - Brown varnish on journals and shaft

Fig 3 - Clean and bright

Shafts that were previously covered with
brown varnish were completely bright

Thisis consistent with the previous x-ray
studiesthat revealed alow metallic nature
of some of the heavy deposits in the
system. The predominance of organic
material is a further confirmation of the
carbonaceous nature of the varnish
deposits within the system. The total
gravimetric weight in this filter was
determined to be 0.25 Grams. This is

Fig 6- Clean pads

Fig4 - Cleanjourna

Fig 7 - Clean pads

Journals that
had segments of
black varnish
were either
greatly reduced
in varnish
content or
totally clean
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... residue from
the pre-filter
cartridge was
determined to
be 98%6
organic, 126
metallic and 126
other;

... collection

cartridge,

~78%0 organic

and ~16%o

metallic
probably lessthan 1% of the actual weight
of the sludge in the cartridge due to the
fact that a0.80 um filter disc was used for
the analysis, while the majority of the

particles were significantly lessthan 0.50
micronsinsize.

... process
cleaned an
enormous range of
biological,
carboniferous and
metallic
components. . .
eliminating and
reversing the
varnish deposition

Fig 8 - Ferrogram

Conclusion

The MAG process cleaned an enormous
range of organic and metallic components

from the compressor system, eliminating

and reversing the varnish deposition prObIem

probleminthiscritical equipment. Theend

result will be reduced vibration, extended

inspection and maintenance periods, and

increased productivity. «* < Reprinted by
Lubrication & Fluid Power

For moreinformation onthe MAG Volume 3, Issue 2,

Purifier call toll freeat 1-866-921-1200; Novernber, 2001

or email maginfo@isopurfluid.com

We let our
customers
speak for
themselves:
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The Resfing savings

The new ISOPur™
Technology

they are talking about

Electronic Fluid Dialysism

& Claans fluids cown foa # Removes water and
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power house, we
averaged one ol related
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