USED RECYCLED OIL IN TURBINES, HYDRAULICS &
TRANSFQRMERS

UNIVERSAL OIL COMPANY
BENEFITS OF PROPERLY Filtered NEW & USED RECYCLED OILS

Ingressed or environmental contamination gets added into the system during servicing Or
maintenance { or the lack of maintenance ) or is introduced into the system from the surrounding,
environment, i.¢. atmosphere.

Self Generated Contamination:

Self generated contamination is created internally within the system by the moving parts of
Turbines and hydraulic components. These contaminants are produced by wear, corrosion,
cavitations, decomposition and oxidation of the fluid in the system.

Transformers

The New Oil is “NAS 12" Therefore tremendous amounts of contamination are introduced into
the New or Used transformers when filling them up with gil. 1 —35 migron in New oil are
approx. 13 million per 100 ml. As the oil gets older, the contarnination increases as it attracts
moisture from the atmosphere, thereby increasing meisture and contamination that is
adbering to the atmospheric moisture.

Thus Transformer oil increases in moisture and contamination thereby bringing BDV
dowmn.

Therefore, before putting oil into the transformer it should be filtered to at least “NAS 87,
And then il filtration unit should be connected to the transformer, and on-line filtration to

be done to *INAS 57,

Every other month transformer should be taken off service and online filtered. Y ou will find no
increase in moisture, negligible if any, and the BDV will stay like new, and the transformer
life will increase.

The above statement is based upon experience with Turbine and Hydraulic oils.



MANAGEMENT OF SYSTEMS TG SUPER CLEAN LEVELS H{AS THE FOLLOWING
BENEFITS:

ON -LINE IN ABY PASE MODE:

l. Ol could last indefinitely 1f the contaminants are removed, as o1l does not lose 1ts

inherent lubricating properties. New ol itself is NAS “12% 1e. over 1,000,000 particles of

3-15 microns per 100 ml

System life is increased — at least Double if STLT is kept under CONTROL — saving

large capital investment.

Less maintenance cost — Also, drastically reduce built-in filter replacement.

Better production due to less downtime.

. Less o1l imported thus saving foreign exchange for the country.

(Onl kept at NAS “5” with Silt control - this makes the oil practically frictionless and

the life of the system and the 0il will become indefinite.

7. Cut dovwn tremendously on pollution, this is a direct result of lesser oil chapges and
thus less dumping of used o1l.
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SILT

Particles of 1-2 microns are not considered i NAS level determination. However, they are just
as dangerous as 5-15 micron particles. Filtration removes large numbers of 1-2 micron
particles, known as silt, which cause considerable wear to close tolerance parts and cause
internal leakages, thereby lowering system efficiency. The oil in the system travels at,very
high pressure and speed and the silt causes considerable wear to the valves and seals. These
silt particles zct like bullets, causing Lapping Compound like action.

Silt in New o1l[1-2Z micron particles] ,1s approximately 13,000,000/100 ml., where as in used oil
could be as much as 3 to 7 times more.

Therefore, used oil even brought to NAS “4 “Would have a wear 1ate at least 10 times more
than New oil, unless 1 -2 micron particles are brought dewn to the level of New oil

In early 1970 S Dupont and International Harvester found that out. But at that time this process
wag very expensive, and Not commercially viable.

Universal Qil Company is capable of removing silt simultaneously while removing
contamination particles of 5 microns and above.

Benefits of removing Silt

[]The used recyeled o1l ean be used like new o1l in any critical application.

2JEliminates of discarding used oil afier some time of usage..

3]Polhution of, ground, water, and air, due to discarded used oils controlled.

41Less oil is required from the ground. Thereby Saving Energy.

5]Ammesphere Heating of Earth will be slowed down, as the transportation vehicles will spew out
less fumes, as the wear of engines will slow down. Lot of Used Recycled Qil is put into the
vehicles, as it is cheap.



The cconomy of the country will be stabilized due to usage of PROPERLY used recycled oil,
as the price of that oil will be stabilized

Following write up is from an engineering journal.

Editors note: Mike Sondafini edits the popular subscription based newsletter called Process & Plani
Equipment UPTIME. More information about the newsletter can he found at EeadForward. com. aif

HOW CONTAMIMATED OIL DESTROYS EQUIPMENT

Dirty oil spelle rapid death for hydraulic machinery and lubricated equipment. Fine tolerance equipment
can have clearances between parts of 5 to 10 microns {0.005—0.01 mm, 0.0002" - 0 0.0004"), Solid
particles larger than the clearance gap will jam into the space. The solid particles will further be broken-up
and mangled while ripping out more material from the surfaces. In equipment with larger tolerarces the oil
film between parts can get as thin 25 3 — 5 micron. Selid particles larger than the oil film will be broken up
into smaller pieces and produce more solids contamination. Figure No. 1 shows a shaftina journal
bearing |ubricated by oil, In the drawing the solid particies are larger than the oil film thickness and when
they enter the bearing pressure zone at the bottom of the chaft they will tear into the matal, be broken up
and make mare particles that cause further wear.

Folids suspended in il are like grinding paste. They scour and gouge surfaces: block ail
passages and makes the oil more viscous. The longer the oil is left dirty the faster the rate of

il ure .

Many eoriginal equipment manufacturers have accepted the indisputable evidence from numerous field
and laboratory trials that oil cleanliness has 2 major effact on wear within their equipment. Some of
them are new specifying how clean must be the il used in their equipment if warranty claims are to be
henored. For example Caterpillar specify new il 1o have a particle count of ISQ 16/13. If new oil is above
this level of contamination they will not warranty their equipment. When new oil from a leading
interrational ol manufacturer was tested before putting i into new Caterpillar equipment the solid particle
contamination was found to be 17/14. This was new oil from a never previously opened container. In this
case The new oil had to be further filtered to bring it to below the required specification

If you want extremely low wear rates and lengd eduipment life the evidence indicates that oil needs to
be filtered down to sub 5 micron size and preferably down to one micron size.

Nurnerous tests on a range of hydraulic (e_g. piston pump) and oil lubricated equipment (e.g. truck
engine) have been conducted that confirmed filtering oif and removing particles deliver exceptionally
long equipment life. The cost of suitable filiration systems is not expensive, For expensive hydraulic
and oil lubricated equipment filtration cost is easily and quickly returned by the large gainin
equipment weorking life and reliability,

References;

* Leorard Bensch, Pall Corporation "How the new 150 particle count standard will affect
you.”

»  Faul W Michael Benz Oil, Tom 5§ Wanke, Fluid Power Institute, ‘Surgically elean hydraulic
oil — a case study.’

=  Imtermational Stzndard 150 4406-7999, Hydraufic fluid power — Fluids — Sethod of codinyg
the level of contamination by solid particles.

s James C. Fitch, Handbook of case studies on contamination control (1991)



PROBLEMS IN SYSTEM RESERVOIR

Particles from any system tank bottom cause considerable damage to seals and bearings of
pumps. Although there are coarse filters before the o1l reaches the pump, many finer particles
get through, acting like bullets on the seals, valves, bearings etc,and shortening their life.

CONCLUSION

Almost 85% contaminants are in the range of 1 to 5 microns, whercas NAS values are indicative
of contaminants above 5 microns only. Current systems require:

1. Removal of contaminants > 5 micron as safeguard against wear and malfunctioning.

2. Removal of contaminants as small as 1-5 micron for longevity of system components,
and sudden servo — valve failures — stiction.

3. Removal of moisture from the system fluids for optimum life of both the fluid and the
system components.

CUSTOMERS:

TATA GROQUP OF COMPANIES IN JAMSHEDFUR
TATA POWER MUMBAT
RELIANCE @ JAMNAGAR
ADHUNIK ROUREKELLA
NTPC LABROTARY DELHI

HEG BHOPAL

AND LOTS OF SMALL COMPANIES

IN BUSINESS in [NDIA SINCE 1997



CONTAMINATION CHART

NEW
Ol
ISO Code 96 1077 12/9 1310 1417 16/13 2118
National Aerospace
Standards (NAS) 0 1 3 4 5 7 12
Size Range (Micran) Values based per 100 ml
£-15 250 S00 2000 4000 000 22000 1024000
1525 22 il Jab 71z 425 oo 182400
25-50 4 16 a3 126 253 1012 33400
50-100 1 3 Lk 27 45 180 3760
Over 100 a 1 2 4 & 32 1024

SILT 1- 2 micron-—— particles in NEW OIL is 13,000,000/ 100 ml. approx.

Without silt control — wear on spool

(scoring on the spool)

Figure 1. No Silt Control

Oilis NAS 4-5

With silt control — no wear at all

(no scoring at all — shaft is smooth)
Figure 2_ Silt Control
Oilis NAS 4-5
This Picture Was Magnified
Than the one without the silt control.

Pictures Provided By Tata Steel After 5 Years Of Once A Month Filtration.

Universal Ol Cormpany has been domg Turbine o1l filtration for last 10 years Following are the

customers:




If you want long life of oll and components immersad in
oil, then 1 — 5 micron contamination, known as  silt,
have to be controlled and removed, besides removing 5
micron and above contamination particles.

It is a known fact that removing 1 —2 micron
contamination particles does not remove additives or
change viscosity.

PROPOSAL FOR SALE OF UOC PORTABLE FILTRATION SYSTEM

MODEL- UOC 1000

Model —UOC 1000 portable filtration system comprises of 2 filter housing. 1= filter housing
consist of cellulose paper filter capable of filtering fram 1 micran. 2 filters consists of 15
micron bag filter. These 2 housing are mounted on trolley and connected with a 1 HP rotary
gear pump.

For UNIVERSAL Q| COMPANY
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THE FILTER MAKES THE DIFFERENCE

il FI-"Iaw
l Fiaiter
- Element
Layers
i I e S S
R

[
il

Hydraulic Oil IFlt:-w:'-'
Pressure

The UQC filter is designed as a multiple filter element, The filter Non channeling seal forms a
pasitive barrier to channeling. The flow of oil carries the contamination into depth of the filter
madia with no flow restriction from surface loading.

The hydraulic pressure of oil compresses the filter media against the non channeling seal and
towards the center of element creating a constant pressure to avoid channeling. The
compression along with the pressure against the filtering su rface of the element causes the
alements to become mare compact, trapping contaminants as small as one micran. Oil flow
travels through the layer of elements and into the oil return tube of the filter housing.

For UNIWVERSAL OIL COMPANY
F.\&.W\m

Authorised Signatary



For UNJ‘UERSF‘.L OiL COMPANY

AEJ'ﬂTC'ff-SEd Sjgngfor},
How our system Works

Contaminants from 1 to 40 microns and above in size are common even in full flow, filtered
lubricants and ceolants. Larger contaminants nest into areas arcund bearings, rings, pumps,
etc. and damage component surfaces. Smaller contaminants that cannot be remaved by full
flow filters wear the apparatus by a process called silting( 1 to 5 micron particles).

For many years, partial flow filtration has been used to supplement full flow filters to remove
larger contaminants and control siting. UOC did not invent partial flow filtration, but we
significantly improved it. Qur non channeling seals improve partial flow filtration by forcing il
through 3 wound, fiber filter media so fluids cannot bypass the partial flow filter.

The filter remaowes virtually all remaining 1 to 40 micron and above contaminants while also
removing the vast majority of silting particles.

UOC censtant contamination control systems are designed to provide the bestin
fluid filtration. b
UOCFILTER 1S NOT CAPABLE OF REMOVING MOISTURE. IT REMOVES
CONTAMINANTS UP TO 1 MICRON,

IT WILL REMOVE CONTAMINANTS FROM GIL HAVING WATER, WITHOUT
AFFECTING THE FILTER. IT WILL CLEAN THE MIXTURE OF OIL AND WATER.

For UNIVESSAL OIL COMPANY



Increases
e Fluid Life
= Life of compenents immersad in oil i.e. Increase in Equipment life.
e Built in filters life. (OEM)

Decreases
s Downtime
¢ Wear of Components immersed in oil.
= Waste disposal.
e Replacemént fluid cost.
« Change of built in filters. (OEM)
+« Maintenance man hours.

Applications
« Manufacturing
« Machine shops
+ Injection molding
s Gearoils
e Hydraulic oils
s Turhine oil
« Compressors

Specifications
« Welded steel Frame.
s Pressure gauge for system pressure and element condition.
s Stainless Steel Housings.
e 1 HP Quick priming, positive displacement rotary gear pump.
= Rubber Hoses for operating at high temperatures.
= 10’ suction and return hoses included.

For UNIVERSAL OIL COMPANY
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wrO WHOM SD EVER +yIs MAY CONCERN”

We are extremely pleased with the results obtained by M/s
Universal Oil Company (uoC) Oil Filtration Unit. We attached
the unit to our Danielle press containing approX. 15,000 liters

of hydraulic oil.

Following are the benefits achieved:

. Replacement of pumps used to cost Rs. 13,00,000/-
each year. 1In 3 years No replacement of pumps, thus
savings of Rs. 39,00,000/- (thirty nine lacs)

« Hydraulic directional control  valves have not
malfunctioned since last three years.

» About 16,000 liters of oil costing about 17,60,000 is in
the system in SUper dean condition, keeping the seals in
good condition 2nd keeping the oil from leaking.

For HEG Limited
Eor UNIVERSAL OIL COMPANY
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