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TECHNOLOGY

cleaner fluids mean better business Case No:2-6-27

Kidney Loop Filter System System : Las Vegas Paving

Las Vegas Paving
Las Vegas Paving (LVP) is a large aggregate producer and contractor in Nevada. As part of
their maintenance program oil and filters are changed at regular 250 —300 hour intervals.

In a meeting with LVP, Filter Technology Australia (FTA) offered a Kidney Loop filter
system with the aim being to reduce particulate contamination within the oil, extend oil
drains, extend component life, improve the availability of the Genset and reduce waste
streams of used oil of site. As part of this testing program it was decided to run FTA’s
bypass oil system on its own taking samples every 100 hours, on this first run the oil was
changed at 1137 hours. As part of the continued testing it was decided to fit FTAs full flow
fuel filtration system and run both systems to 1000 hours or better. To understand the result
better a sample was taken of the New oil as it entered the engine.

All samples where performed by the local Cat Dealers Lab using the latest technology, Laser
Net Fines. This process allows accurate ISO readings on engine oil. The test before FTA
filters indicated an ISO of 24/20/15 with 290 hours on the oil this being the normal change
period prior to the test. The 4um count was at 83,214ppm, 6um at 8,575ppm, and the 14um
at 260ppm..( See attached report Page 2)

The FTA Oil system was installed and the oil was sampled every 100 hours. The oil was
changed at 1137 hours with a ISO of 21/19/12 with the 4um count atl17,049ppm, 6um at
2,628ppm and the 14um at 20ppm.With all wear metals, soot, viscosity and TBN all at
acceptable levels.( See attached report Page 3)

On the second run the New Oil sample returned an ISO 20/17/13 with the 4um count at
5,142ppm, 6um at 991ppm and the 14um at 58ppm. (See attached report Page 4)

At 962 hours with both FTA’s Fuel and Oil systems fitted the oil returned an ISO 20/17/13
the 4um count at 6,008ppm, 6um at 1,016ppm and the 14um at 63ppm.The same ISO Code
as the new oil, all wear metals, soot, viscosity and TBN are still well inside acceptable levels

(See attacedreP ort_Page >) __ LVP have purchase both systems and have

_-’~’ changed the oil twice in 2000 hours, normally

' this would have been eight changes this has
save LVP $10,000.00 US dollars in oil and
“reduce waste oil off site by 1,800 gallons,
pay back of the FTA systems in four months.

Oil Filters
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Sample showing the results of samples done before installing FTA filters.
Sample A shown in yellow box is the result of the oil at 290 hours show the ISO 24/20/15

ronghss  CASHMAN [HYE 600 Glendale Ave. « Sparks, NV 89431 ¢ 775-332-2477

06/14/2004 1 of 1

[ Customer Unit ID Make Model Serial Compartment WO [ Ref#
440 CAT 3516 TRNOD440 Engine LE0B380 CARL
| il Sample Information | WMiscellaneous [ Infrared Analysis
Date  Fluid  Fluid Fluid Viscosly % Alowable Prior Interprefation Codes
Control#  Taken  Status  Add SMR RiTwe AF Fuel H0 100C Soof Oxi Nit Sul AR

E-09520040526 05/26/2004 Sampled 00 14303 141 N N N 148 9 68 17 32|20
D{)7220040801 05/26/2004 Sampled 00 14351 189 N N N 142 13 6 18 29|20
C-23920040608 06/04/2004 Sampled 00 14410 248) N N N 146 16 66 21 30200
B-13820040609 06/07/2004 Sampled 00 14425 263l N N N 142 16 68 2 32|20
A-06920040614 06/10/2004 Changed 0.0 14452 290! N N N 155 0 68 0 28 i CHEVRON 15Wd0

| Fillr Changed © Wear Wetals [Parts per Million]

Copper  Iron  Chrome Leed  Aum  Siicon Molybdm Sodium Magnesm  Tin Zinc  Nickel Potasum Calcium Phospor  Boron

R R 18 0 0 Wy 0 9 W2 @M 2
[ 30 0 1 2 0 7 @ 0 M4 0 B 2 146 0
¢ 2 3 0 0 1 2 0 7 B 0 1 0 8 85 146 1
B 2 3 0 0 2 3 0 7 4 0 9 0 § 3 106 1
A 9 2 0 0 2 4 0 5 10 0 19 0 5 27 4 0
Overall | Particlo Counts [por Milliiter] Current I on urent Sample s Line
Status du 6u  fu 20u  25u  S50u 75 100u IS0 | Nomnal Wear Indicated, Continue Sampling At Normal Inlerval
E{ Normal BOM9 1435 667 1M 8 5 0 0 23217
0 Normal 63954 6207 5% 3 5 0 0 0 232013
2 T 1 5 2 0 0 0 2202013
B[ Nomal | #5046 5 3 0 0 0 232013
M Nomal | 824 855 260 57 &% 6 0 0 2412015
[ Custom Tests >>»> Cuiting Sliding Faigue  NonMetale  Tolal/ml
£ k] 7 101 8 68308
0. 5 2 19 6385
¢ 2 17 10 A %66
B 8 10 2 15 57587
A L) 17 % B2 ey
| Send Analysis To: | [ Comments
o OMO Equipment E
Wear pa,ﬂp'fe sumw by Attn: BIll Reinfer e
LaserNet Fines | -
i Rio Rancho, NM 871744277 v
Thank You for Choosing Cashman Equipment
This analysis Is intended as an aid in predicting mechanical wear.

No guarantee, expressed or implied, is made agains! failure of this component, 20
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Sample showing the results of samples done before installing FTA filters.
Sample A shown in yellow box is the result of the oil at 1137 hours show the ISO 21/19/12

o s mm@ 500 Glendale Ave. o Sparks, NV 89431 ¢ 775-332-2477

1010612004 1ol 1
[ Customer Unit D Wake " Model Serial Compartment

440 CAT 3516 TRN00440 Engine
[ Qil Sample Information | Wiscellaneous | Infrared Analysis

Dt Fud  Flid  Fuid Viscosty B Prior Interpretation Codes

Contol#  Taken  Staus  Add SMR Rares AF Fuel KO qooc TEN TAN Soot Oxi Nt Sul
E2B420000913 09102004 Sampled 00 15660 €M N N N W5 116 000| 4 W B ;|
D-21220040923 09/17/2004  Sampled 00 15755 974 N N N 140 116 000 49 75 39 42200
C2132040923 09222004 Sampled 00 15799 %[ N N N u6 116 000 51 76 40 44200
BAGT20040028 09272004 Sampled 00 15858 077| N N N e 109 00| B W M w|ww
5320041005 10/042004 Changed 00 15044 1137| N N N ue o om| 8 & 9 3 [o cheveon sewa

[ Filter Changed * Wear Metals (Parts per
Copper  lon  Chrome Lead  Aum  Siicon Molybdm Sodium Magnesm  Tin Zinc  Nickel Potasum Calcum Phospor  Boron

BE 3 12 0 0 2 2 4 § 8 0 1207 0 5 284 1166 3
D- 4 14 1 1 2 3 9 4 10 1 1402 0 5 2834 1180 ]
C 4 15 1 1 3 3 9 4 8 1139 0 4 By MR 7
B s 19 0 1 2 3 9 7 9 0 1443 0 43001 1248 7
A4 p 0 0 2 40 5 B 0 137 0 43095 156 1
Overall Partcte Counts [per Milliter] Crrent Sample Inferpretafion  Cuent Sample & Lne A~
Status u 6u 140 20  25u  S0u 75 100u IS0 | Nomal WearIndicaled Continue Sampling At Normal Inerval
E{ " Normal ]| 426 548 45 T 3 0 0 19/16/13
0{ Normal 67 T2 2 0 6 0 0 0 201712
¢ Normal 947 1657 8 15 15 2 0 0 201814
B WNomal | 607t ¥ 8 0 0 0 0 T2
M Nomal | 149 268 2 8 3 0 0 0 2149012
[ Custom Tests >>>> Cuting Siding Faigue  NoMelalc  Fibers ol /mi
b ] E 15 8 2 % 2 a7
D 4 12 6263
¢ 16 9 8 45 6 9265
B i} 12 8 6042
A 2 4 3 1697
| Send Analysis To: | Comments
OMO Equipment E
Attn: Bill Reinier .
P.o. Box 44277

B- Test not done on previous shift

Rio Rancho, NM 871744277 A

Thank You for Choosing Cashman Equipment

This analysis is infended as an aid in predicting mechanical wear.
No guarantee, expressed or implied, is made against failure of this component.
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Sample showing the results of samples done on new oil out of the drum.
Sample A shown in yellow box is the result of the new oil indicating the oil at ISO 20/17/13

Trend raiysis mm 600 Glendale Ave. + Sparks, NV 83431 » 775-332-2477

101212004 1of 1
[ Customer Unit ID Make Model Serial Compartment
BOS15W40 CHEVRON 15Wa0 CHEV 15W40 Base Oil Sample
| Oil Sample Information | Wiscellaneous [ Tnfrared Analysis
Dete  Fud Fuid  Fuid Viscosity B, Prior Interpretation Codes
Control # Taken Status  Add SMR RuTme AF Fuel H20 100c TBN TAN Soot Oxi Nit Sul
E
D-
(15
B-
A19020041012 100972004 Sampled 00 0 O N N N 155 1300 000) 0 0 0 00 GHEVRON 15WAD
| Filler Changed * Wear Mefals (Parts per Million]
Copper Ion  Chrome Lead  Aum  Siicon Moybdm Sodium Magnesm Tin Zinc Nickel  Potasum Calcium Phospor  Boron
E-
0.
[
B
Ao ] 0 0 1 5 4 § 10 0 1419 0 6 3041 1305 3
Overall “Particle Counts (per Wililiter] Current Sample Interpretation Crer 75 [ine
Status 4u 6u 14u 20u 25u 50u 75u  100u IS0 | Readings Are Nomal.
E- x
D-
(&
B-
M Nomal | stz oot 58 1 B 0 0 0 201713
[ Custom Tests >>>> Cutting Siding Fabue  NonMelalc  Fibes  Tolal/ml
E-
D-
¢
B-
A 1 ] ] 2 2 5131
| SendAnalysisTo: | | Comments
OMO Equipment E
Attn: Bill Reinler c.
P.o. Box 44277 8.
Rio Rancho, NM 871744277 A
Thank You for Choosing Cashman Equipment

This analysis is intended as an aid in predicting mechanical wear.
No guarantee, expressed or implied, is made against failure of this component.
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Report shown below indicates the oil at 962 hours at an ISO 20/17/13
Sample C indicates all filters where change at 750 hours both OEM and FTA elements.

roniiSyss  CABHMAN [IN] 600 Glendale Ave, » Sparks, NV 89431 « 7753322477

01/2312005 1of 1
[ Customer UnitID ake ~ Model Serial Compartment

40 CAT 3516 TRNOD440 Engine
[ Qil Sample Information | Wiscellaneous | Infrared Analysis

Dt Flid oM Fuid Viscoity i Prior Iterpretation Codes

Control#  Taken  Status  Add SMR RuTme AF Fuel H20  qoc TBN TAN Soof Ox Nt Sul
E-{6120041124 11222004] Sampled 00 16380 38| N N N s 16 000| B B B %|W
DA8520041220 12/17/2004 Sampled 00 16662 650 N N N Wi 20 00| M B B 2|0
C:20720050104 01/03/2005 Sampled 00 16763 7 N N N 145 106 000( 30 27 40 17732 (804
B-10720050107 01052006 Sempled 00 16796 786| N N N e 110 000 43 B 4 19] 20
A43T20050121 0112002005 Sampled 00 16974 962 N N N 151 1060 000 4 30 4 waﬂwmm 1540

| Fifler Changed " Wear Wetals (Parfs per Million]

Copper  lon  Chrome Lead  Aum  Siicon Molybdm Sodium Magnesm  Tin Zinc  Nickel Potasum Calcum Phospor  Boron

E 1 5 0 0 2 2 6§ 5 T 0 1 0 6 2 15 2
D- 2 if 0 0 2 2 2 4 1 0 1320 0 S 19 142 13
G 2 & 0o 0o 2 2 4% 6 9 0 188 0 5 3N f7@ 2
B 3 9 0o 0 2 2 & T U 0 156 0 4 W B B
A5 u 13 2 8 6 9 1 fe6 0 5 e 1w 2
Overall Particle Counts [per Miliiter] Current Sample Inferprefafion ____ Curent Sample s e 1
Status du 6u  Mu  0u  25u  S0u  T5u  100u  ISO | Nomal Wear indicated, Continue Sampling At Normel Inerval
E{ Nomal W W N 5 3 0 0 0 191612
O Normal oM M5 W o2 5 0 0 0 201814
¢ Nomal 18686 1761 40 5 b 0 0 0 211813
8] Normal B MR R 8 3 2 0 0 273
A{ Normal 6008 1016 8 12 15 2 0 0 2017H3
[ Custom Tests >>>> Cing  Sidng  Faigue  NoMelic  Fioes  Toa/ml
E 1 2 1 2
D 3 4 12 52 B M0
¢ 2 9 4 19 5 16887
B 4 1t § ] 8871
A B 2 8 ] 5 50
| Send AnalysisTo: | | Comments
OMO Equipment ;
Attn: Bill Reinier ¢
P, Boxdamt B- A FTA and OEM fitr elements were changed
Rlo Rancho, NM 871744277 1
Thank You for Choosing Cashman Equipment

This analysis is intended as an aid in predicrmg mechanical wear.
No guaranlee, expressed or implied, is made against failure of this component.




