UNIVERSAL OIL COMPANY

THE SUPER- CLEAN WAY TO CONSERVE
OIL.ENERGY & ENVIRONMENT

ASSET MANAGEMENT DUE TO SUPER
CLEANING OF INDUSTRIAL OILS
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HYDRAULIC OIL FILTRATION& TRANSFER UNIT

Meodel No. UOC 1000

FEATUIRES

UOC Filters are specially designed to
reduce the friction in the by filtering out
all the contaminants from the oil.

UOC 100 Series Filter is made of special
paper capable of filtering 15004 liters &
contaminants of size 1 micron and up.

UOC filters along with bringing down the
MNAS level of the oil also remove silt which
is as dangerous to the system as are
particles of size 5 microns and above.

UOC Filters are a comprehensive solution
for decreasing over all system wear and
tear, maintain the oil in the system at a
level better than new vil and multiply the
life of the machinery many times.

FEATURES

UOC Filters are specially designed to
reduce the friction in the by filtering out
all the contaminants from the oil.

UOC 1000 Series Filter is made of special
paper capable of filtering 40,000 liters &
contaminants of size 1 micron and up.

UOC filters along with bringing down the
NAS level of the oil also remove silt which
is as dangerovs to the system as are
particles of size 5 microns and above.

UOC Filters are a comprehensive solution
for decreasing over all system wear and
tear, maintain the oil in the system at a
level better than new oil and multiply the
life of the machinery many times.

SUITABRLE FOR

CONTENTS

e An Iron trolley

® Four hosepipes - one for one for
connecting pump motor with filter
cylinder, two others for inlet and outlet
and another for connecting both the
eylinders.

® Omne Steel cylinder tightened with a
clamp

@ One pressure gauge on the top of the steel
cylinder with filter,

@ (ne 1 HP single phase AC Motor

& Omne UOC 100 series filters.

CONTENTS

@ An Iron trolley

® Four hosepipe - one for ome for
connecting pump motor with filter
cylinder, two others for inlet and outlet
and another for conmecting both the
cylinders.,

® Two Steel cylinder tightened with a
clamp

® (ne pressure gauge on the top of the steel
cylinder with filter.

® (One 1 HP single phase AC Motor
e (ne UOC Bag filter

e One TOC 1000 series filters.

STEEL , TEXTILES, PAPER ,FOWER TURBINES, CEMENT,
CHEMICAL PROCESSING , & HYDEAULIC EQUIPMENT INDUSTRIES
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This project is based upon conservation of eneryy, especially oil, by Recyoling
o Super-Clean levels and Management of System. (hl is the bloodline of all
systems and equipment, &nd has to be kept very clean. Ol is being depleted form
the earth, and after 1010 15 generations, wery little oil will be left,

Conservation of oil has the following major bensfits: To leave precions recosrees
to fomre gencrations, using expertisc and advanced technology relevant wo the
enviromment and ecology, and to preserve the natural environment and realize fhe
creation of new combination of social and living envircnments.

(il used for an indefinite period:

1. Recycling of oil by Gliration removes comtzmination and makes it 25 good
2z new ofl at halt the price, The oil may he darker than new oil. bor i
properties are similar to new oil, you may find an improvement in flash poms.
Le., the point at which the oil will jgmite .

2 By not throwing oil on the ground and in rivers, pollution of =ir wases
and ground is controlled.

3 Muke any country self- sufficient in oil for its own national SCOUTity, amy
couniry can become self sufficient in a short period by recycling oil in a3l
major systerms and cquipment that are osed in thar country (e
a vast quantity of oil }

INTRODUCTION
Eguipment of any kind arc assets of & company. By pro-Longing their life. the
COMPAnY is managing it assets properly. oil is an asset alsa.

MNewoil, (i.e, fresh oil from a drum) is highly contaminated with particles that sre
Bt visible to the naked cye. The reason the sysiems wear out is due 1o these
coniaminants. In the manufacturing process oil, sand ie silicagets into the ol
These particle cannot be seen by the naked eye, Laree contaminants are filtered a1
theblending planis, but fine particles go thousht the filiers and blend with the oil

FPROBLEMS: Modem Hydraolic systems are highly sophisticated. Failures of
fhese hydranlic systems can sffect machine performance and prodoctivity
adversely

Hydraulic systems need super-clean oil. Super-clean oil has <32,000 par-ticles
per 100 ml of 5-15 microns and ahove - this level of cleanliness is NAS =7~ The
il should be - maintained between NAS “4° - “57 1g max-imizeequipment life
L=, between 4,000 1w 8,000 particles per 100ml of 5-15 microns and above

Turbine oil systems are volnerable to contamination for 3 fundamental
reasons :

I The Turbine (il System can be, and most often is, asource of
contamination. A considerable amount of contamination can be genesansd
within the system over a period of time,

2 The size of the system and the number of openings into the system for
maintenands purposes provide the opporunity for contamination o e
from ourside the system.

§  Most urbine oil systems operate under a slight vacuum, which draws mir
(ypically laden with coal fines, fly ash and moisture) imo the
SYSIEm.

Orver the years, operating expericnee has indicated a variety of problems that can
Be directly arributed to contaminated wil. Diny oil can cause bearing ang
journalscoring snd considerably reduce the expected life of oil system
compenents. Tubing/ Generators  that use rotor lift pumps for mrming gear
operations may find additienal benefits due t super-clcan oil. Proper oil
cleanliness can reduce fhe erosion and scoring domage to bearings and bearng
system components that can Result from hish 1ift pump processor.
Recommended oil eleanliness level is NAS 57, L.c. under 8000 particles 0f 5-15
microns and per 100 ml. The most scrious effect that contamination can have on
2 Systenm is in the lubricating ability of the fluid.

UNIVERSAL OIL COMPANY - FINDINGS

When the particles are about the same size as the clearance, they will pass
through and rub against the moving paris, break down the (ilm of lubricant and
canse the mosl weur and damage W the component surfaces. Wear generares
MOTE contaminants, increases leakage, Jowers efficiency, and generates heat. the
higher pressure, the greater this prohlem,

UNIVERSAL OIL COMPANY

RHPIREAR A

SOURCES OF CONTAMINATION

The sowrces of contamination in Tarbine and Hydraylic system can he divided
o 3 general calcgorics,

Bumil-in contarmmation

Ingressed contamination

Self-penerated contamination

Wik ol it

MANAGEMENT OF SYSTEMS TO SUPER CLEAN LEVELS HAS
THE FOLLOWING EENEFITS

Ol comld last indefinitely if the contaminants are remaoved, as ofl docs not lose
its inberent Inbricating properties. New oil itself is NAS “127 e, over
1000000 Particles of 5-15 Microns Per 100ml.

Sysem life is increased - at lest doubling - saving large capital investment.
Less maintenance cost drastically reduce build-in filter replacement. Belter
production due 10 less downtime. Less oil imported thus saving forcign
exchamge for the country, Cut down tremendously on pollution, this is a dircce
st of lesser oil changes and thus less dumping of used ofl

SILT - 0.5 TO 5 MICRONS

Panicles of 0.5 to 2microns are not considered in NAS Level or for 1SO
determinztion. However, they are most dongerous for Wearing oul syslem
components. UOC filtration removes large numbers of 0.5 to 2 micron particles,
Enomm 25 silt which cause considerable wesr to close tolerance  parts & cause
imtermal leakage. thereby lowering system ciliciency. The oil in the system travels
=t very high pressure and speed and the silt causes considerable wear to the valves
and sl These silt particles act like bullets

RETUEN ON INVESTMENT

Mr. GRP Smgh, Head, Mamzenance Technology and  Planning, Cold Raolling
ML Ttz Seeel conours that besides keeping the oil at NAS 5 level, silt control
cam morese the life of components from 6 months to indefinite years of service
depending npan the equipment condition.

To check in the validity of UOC's Asset. Management by Super Cleaning of
Onlsin Systems at the Cold Rollmg  Mill at Tata Stecl. a directional control
valve . was taken oot from the system where silt control is being done, It was
cammpared with =0 sdentical directional contral valve from the system which was
mot mnder silt control. Microscopic examination of the valve spool showed that
the valve under =ilt control, had no wear at-all compured many sUOIng mark,
Thus examination and comparison  showed that UOC silt control was very
effective m the system:  thus saving a large amount of moncy by ingreasing
system Iife, at least double or more

CONCLUSION

Almost 85% of contaminants are in the range of 0.5 to 2microns, whereas NAS
value s mdetootive of contaminants above 5 microns only,

In conclusion- all lubsicating system, whether they are considered critical or
non-crtical or whether the manofacturer supgest NAS level for o system or not,
all swstems should be brought down to NAS 5" level minimum. The Universal
Ul Company has been very succesalul in keeping systems to NAS 57 or lower
and incontrolling silr

Lonventional System of Cleaning Of
without St Control - Scorimg Marks

UG Symrem u:l:'b'upc:(;l.ﬁ:dnﬂ nt
with Silt Control — Mo Wear
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USED RECYCLED OIL IN TURBINES, HYDRAULICS &
TRANSFORME

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 {rom the surrounding
environment, 1.¢. atmosphere.

Self Generated Contamination:

Self generated contamination is created internally within the system by the moving parts of
Turbines and hydraulic components. These contarninants 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 oil. I -5 micron in New oil are
approx. 13 million per 100 ml. As the oil gets older, the contamination Increases as it attracts
moisture from the armosphere, thereby increasing moisture and contamination that is
adhering to the atmospheric moisture.

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

Therefore, before putting oil into the transformer it should be filtered to at least “NAS 87,
And then oil 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. You 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.

e

e,



MANAGEMENT OF SYSTEMS TG SUPER CLEAN LEVELS HIAS THE FOLLOWING
BENEFITS:

ON -LINE IN A BY PASS MODE:

1. O1l could last indefinitely if the contaminants are removed, as o1l does not lose its
inherent lubricating properties. New oil itself is NAS “127 ie. over 1,000,000 particles of
5-15 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 oil imported thus saving foreign exchange for the country.
Onl kept at NAS %57 with Silt control — this makes the oil practically frictionless and
the life of the system and the oil will become indefinite.

7. Cut down tremendously on pollution, this is a direct result of lesser oil changes and

thus less dumping of used oil.

SILT

(R}

O

Particles of 1-2 microns are not conswdered in NAS level determunation. 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 act like bullets, causing Lapping Compound like action.

Silt in New 01l[1-2 micron particles] ,is 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 rate at least 10 times more
than New oil, unless 1 -2 micron particles are brought down to the level of New oil.

In carly 1970 *S Dupont and International Harvester found that cut. But at that time this process
was very expensive, and Not commercially viable.

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

Benefits of removing Silt

1]The used recycled oil can be used like new oil in any critical application.

Z]Eliminates of discarding used oil after some time of usage..

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

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

5]Atmosphere 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 Oil is put into the
vehicles, as it is cheap.




The economy 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 Sondalini edits the popular subscription based newsletter called Process & Plant
Equipment UPTIME. More information about the newsletter can be found at FeedForward.com.au

HOW CONTAMIMATED OIL DESTROYS EQUIPMENT

Dirty oil spells rapid death for hydraulic machinery and lubricated equipment. Fine tolerance egquipment
can have clearances between parts of 5 to 10 microns (0.005 — 0.01 mm, 0.0002" - 0 0.00047). 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 tolerances the oil
film between parts can get as thin as 3 — 5 micron. Solid particles larger than the il film will be broken up
into smaller pieces and produce more solids contamination. Figure No. 1 shows a shaftin a Journal
bearing lubricated by oil. In the drawing the solid particles are larger than the oil film thickness and when
they enter the bearing pressure zone at the bottom of the shaft they will tear into the metal, be broken up
and make more particles that cause further wear.

Solids suspended in oil are like grinding paste. They scour and gouge surfaces; block oil
passages and makes the oil more viscous. The longer the oil is left dirty the faster the rate of
failure

Many original equipment manufacturers have accepted the indisputable evidence from numerous field
and laboratory trials that oil eleanliness has a major effect on wear within their equipment. Some of
them are now specifying how clean must be the cil used in their equipment if warranty claims are to be
honored. For example Caterpillar specify new oil to have a particle count of SO 16/13. If new oil is abave
this level of contamination they will not warranty their equipment. When new oil from a leading
international oil manufacturer was tested befare putting it into new Caterpillar equipment the solid particle
contamination was found to be 17/14. This was new cil 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 long equipment life the evidence indicates that oil needs to
be filtered down to sub 5 micron size and preferably dewn to one micron size.

Numerous tests on a range of hydraulic (e.g. piston pump) and oil lubricated eguipment (e.q. truck
engine) have been conducted that confirmed filtering oil 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 gain in
equipment working life and reliability,

References:;

= Leonard Bensch, Pall Corporation ‘How the new ISO particle count standard will affect
you.'

»  Paul W Michael, Benz Qil, Tom 5 Wanke, Fluid Power Institute, ‘Surgically elean hydraulic
oil - a case study.’

» International Standard ISO 4406-1999, Hydraulic fluid power — Fluids — Method of coding
the level of contamination by solid particles.

= 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 oil reaches the pump, many finer particles
get through, acting like bullets on the seals, valves, bearings etc,and shortening their life,

CONCLUSION

Almost 5% contaminants are in the range of 1 to 5 microns, whereas 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 serve — valve failures — stiction.

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

system components.
CUSTOMERS: 3
TATA GROUP OF COMPANIES IN JAMSHEDPUR
TATA POWER MUMEALI
RELIANCE @ JAMNAGAR
ADHUNIK ROUREKELLA
NTPC LABROTARY DELHI
HEG BHOPAL

AND LOTS OF SMALL COMPANIES

IN BUSINESS in INDIA SINCE 1997




CONTAMINATION CHART

NEZW
Oil
IS0 Code 8/8 107 12/9 1310 14411 16/13 2118
National Aerospace
Standards (NAS) 0 1 3 4 5 7 12
Size Range (Micron) Values based per 100 mi
515 250 S00 2000 4000 8000 32000 | 1024000
15-25 22 &g 356 712 1425 5700 182400
25-50 4 16 83 126 253 1012 F3400
50-100 1 3 11 22 45 180 5780
Over 100 a 1 2 4 8 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. §ilt Control

Qil is 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 Oil Company has been domg Turbine o1l filtration for last 10 years .Following are the

customers:

i
it
i



if you want long life of oil and components immersed in
cil, then 1 —5 micron contamination, known as  Silft,
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

Madel —UOC 1000 portable filtration system carnprises of 2 filter housing. 1 filter housing
consist of cellulose paper filter capable of filtering from 1 micran. 2™ filters consists of 15
micron bag filter. These 2 housing are mounted on trolley and connected with a 1 HP ratary
gear pump.

For UNIVERSAL QIL COMPANY
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For UNIVERSAL OIL COMPANY
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THE FILTER MAKES THE DIFFERENCE

Oil Ii"]iﬁw

I

Filter
- Element
Layers

EA
Rl
HiX
XA

Exx
A%
AR
®fw

; i
Hydraulic il Flow
Pressure

The UQC filter is designed as a multiple filter element. The filter Non channeling seal forms a
positive barrier to channeling. The flow of oil carries the contamination into depth of the filter
media 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 1o avoid channeling. The
comprassion along with the pressure 2gainst the filtering surface of the element causes the
elements to become more compact, trapping contaminants as small as one micron. Oil flow
travels through the layer of elements and into the oil return tube of the filter housing.

For UNIVERSAL OIL COMPANY
D g aN

Authorised Signalory



For UNIVERSAL QiL COMPANY

Authorised Signafcrr}f
How our system Works

Contaminants from 1 to 40 microns and above in size are common even in full flow, filtered
lubricants and coolants. Larger contaminants nest into areas around 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 remaove
larger contaminants and control silting. UOC did not invent partial flow filtration, but we
significantly improved it. Our non channeling seals improve partial flow filtration by forcing il
through a wound, fiber filter media so fluids cannot bypass the partial flow filter.

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

UOC canstant contamination control systems are designed to provide the best in
fluid filtration. )
UOCFILTER IS NOT CAPABLE OF REMOVING MOISTURE. IT REMOVES
CONTAMINANTS UPTO 1 MICRON,

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

For UNIYERSAL OIL COMPANY
|



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

Decreases
¢ Downtime
¢ Wear of Components immersed in oil.
« Waste disposal.
« Replacement fluid cost.
« Change of built in filters. (OEM)
« Maintanance man hours.

Applications

« Manufacturing
Machine shops
Injection molding
Gear oils
Hydraulic oils
Turhine oll
« Compressors

. ° @ »

Specifications
e« Welded steel Frame.
o Pressure gauge for system pressure and element condition.
s Stainless Steel Housings.
o 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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£ matnLeelyion@gmail.com

7O WHOM IT MAY CONCERN

This ta certify that M/S Universal ailf fliration has been extremely be naficial In our
rotling mill-2

The §ife of the equipment and availability improved by 20%, from last six months our
equipment running smaothly. The equipment hreakdown reduced and quality has
2iso been improved.

The detalls of power packs glven helow:

Function

For pushing of billets inside rehealing furnace
The force lubrication of babbit metal bearing

% pusher power packs «
% @Babbit metal bearing -

¥ Tilting table - . The eperatlon of tilting table movement
% Cocling bed brake siide apran - The up down movement of gooling bed aprans
% Twin Channel - The openings and closing of twin channel flaps

Ve satisfy with the results
FAAKOT KUMAR TIWAR
AVE [MILLS]
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|
] Regd, Officas 14, Netall Bubhash Rasd, 34 Flotr, Haolkata 700001

Fly, Mot 03022108104, Fast 0332102106
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For UNIVERSAL OIL COMPANY
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nTO WHOM SO EVER THIS MAY CONCERN"

We are extremely pleased with the results obtained bY M/s
Universal Oil Company (uocC) Oil Eiltration 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. In 3 years No replacement of pumps, thus
savings of Rs. 39,00,000/- (thirty nine lacs)

« Hydraylic 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 clean condition, keeping the seals in

good condition and keeping the oil from leaking,

For HEG Limited

Eor UNIVERSAL OlL COMPANY
RILLEA A=) ot e
i Authorised ©
RANADEEP CHAXRABORTY
AVP (HEAD-MAINTENANCE)
HEG LIMITED

r P Naarcidieep tNear Brogal)
e Tt T | e Sarsen - 62 036

Bhubwara Towers . A- 12, Sectar- 1
Nenga - 201 301 (NCA - Defil. India

Plant & Regd. Cffice o \ Corporate Offica : o LT
Ty &5 - 12{:-#.:19(:33'3,2541315{&%){1

mracPyy Pradestt, India
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