


Clean Oil - Longer Lifetime of the Gearbox
by Thomas Møller Andersen, C.C.JENSEN A/S

AGENDA

• Clean Oil

• Off-line oil filtration

• Benefits

• References
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The MacPherson Graph is based on an accelerated test of 10 roller bearings
The lubricating oil was contaminated with dirt from gearboxes
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C.C.JENSEN A/S, 1996C

“Sand Blasting”

Grinding

Formation of Rust



The Installation

HDU 15/25 PV



Deep Filtration
CJC Filter Element

Cut-down in used CJC filter insert type
HDU 27/27



Wind Turbine Transmission
Test

CJC Offline Oil filter

Application      Wind Turbine - 600 kW
Oil type    Tribol 1710/320
Oil volume    220 liters

Before Filtration After Filtration



LifeExtension Method(LEM) - Rolling ElementBearings

LifeExtensionFactor(LEF)

2 3 4 5 6 7 8 9 10

26/23 22/19 20/17 18/15 17/14 16/13 15/12 15/12 14/11 14/11

25/22 21/18 19/16 17/14 16/13 15/12 14/11 14/11 13/10 13/10

24/21 20/17 18/15 17/14 16/13 15/12 14/11 13/10 13/10 12/9

23/20 19/16 17/14 15/12 14/11 13/10 13/10 12/9 11/8 11/8

22/19 18/15 16/13 14/11 13/10 12/9 11/8 11/8

21/18 17/14 15/12 13/10 12/9 11/8 11/8

20/17 16/13 14/11 13/10 11/8

19/16 15/12 13/10 11/8

18/15 14/11 12/9

17/14 13/10 11/8

16/13 12/9

15/12 11/8

14/11 11/81

13/10 11/82

12/9 11/83

(1) Life Extension factor =1,8 (2) Life Extension Factor = 1,5 (3) Life Extension Factor = 1,3

Source: Diagnetics, Inc.
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Benefits

 

• higher production security

• higher return on investment

• longer product life time

Pay-back time 

900 kW turbine    kWh 1.700.000
Price kWh (DK)    $ 0.125

Off-line filter installed $ 2.000

Pay-back time in Denmark 7 days



Major Customers
 

Bonus Energy A/S

NEG Micon A/S

Vestas Wind Systems A/S

Bazan Turbines S.A.

Gemesa Eólica

- more than 3.000 filters delivered in 2000/01
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