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STATIC DSSPATINGAGENT DISPERSION 
APPARATUS AND METHOD 

BACKGROUND 

0001. The present disclosure is directed to electrical sys 
tems, and more particularly to liquid cooled electrical sys 
temS. 

0002 Electrical systems, such as wound field generators, 
often generate waste heat during operation. If the waste heat 
is allowed to accumulate, electronics or electrical equipment 
within the electrical system can be damaged. Numerous cool 
ing techniques have been used to address the waste heat. One 
effective cooling technique that has been used is liquid cool 
ing. 
0003) A liquid cooled electrical system passes a non-con 
ductive liquid coolant over the components within the elec 
trical system, thereby absorbing heat from the components 
into the coolant. The coolant is then passed out of the electri 
cal system and allowed to cool. Once cooled, the coolant is 
recycled through the electrical system. 
0004. While the non-conductive coolant does not short out 
the electrical components within the electrical system due to 
its non-conductive nature, friction between the coolant and 
the cooling passage walls generates a static charge within the 
coolant. The static charge is then deposited on the cooled 
electronic components as the coolant passes over them. If the 
energy differential between the statically charged electrical 
components and the electrical component's housing gets too 
high, a static discharge between the components and the 
housing occurs. The static discharge can cause electrical 
faults, and damage to the electrical components. 

SUMMARY 

0005. A liquid cooled electrical system includes at least 
one component, and a coolant passageway contacting the at 
least one component Such that a liquid coolant cools the 
component. A coolant filter within the electrical system filters 
the coolant passageway upstream of the component, wherein 
the coolant filter comprises a semi-permeable filter material 
and a Static Dissipating Agent (SDA). 
0006. A coolant filter includes a filter material, an SDA 
contained within the filter material, and a frame Supporting 
the filter material. 
0007. A method for preventing static discharge in an elec 

trical system includes the steps of passing a liquid coolant 
through a coolant filter, dispersing an SDA within the coolant 
as the coolant is passed through the filter, and passing the 
coolant and SDA over a diode assembly which is an electrical 
component within the electrical system. 
0008. These and other features of the present invention can 
be best understood from the following specification and 
drawings, the following of which is a brief description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a schematic illustration of a liquid cooled 
generator. 
0010 FIG.2 is a schematic illustration of a cross section of 
a liquid coolant filter. 
0.011 FIG. 3 is a schematic illustration of a filter element 
dispersing an SDA into a coolant. 
0012 FIG. 4 is a schematic illustration of a coolant filter 
immersed in an SDA fluid. 
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0013 FIG. 5 is a flowchart illustrating a method for pre 
venting a static discharge buildup in an electrical component 
when a liquid coolant media is used. 

DETAILED DESCRIPTION 

0014 FIG. 1 schematically illustrates a liquid cooled 
wound field generator system 10. The liquid cooled wound 
field generator system 10 is also referred to generally herein 
as a power generation system, or more simply as an electrical 
system. The wound field generator system 10 includes agen 
erator 20 that has a shaft 26 for translating rotational move 
ment to the rotor 28. Also attached to the shaft 26 is a rotating 
diode assembly 22. A practical implementation of the power 
generation system 10 includes further electrical and mechani 
cal components that are omitted for explanatory purposes. 
The electrical and mechanical components are contained 
within a housing 38. 
0015. Also illustrated in the generator 20 is a liquid cool 
ant passageway 24. The liquid coolant passageway 24 
receives coolant from a filtered coolant passageway 32 and 
outputs spent coolant to a spent coolant passageway 42. A 
filter 30 and pump 36 arrangement draws unfiltered coolant 
from a coolant reservoir 40 along a reservoir coolant passage 
way 44, while the spent coolant passageway 42 deposits spent 
coolant back in the reservoir 40 to be cooled. In an alternate 
configuration, the filter 30, pump 36, and the coolant reservoir 
40 are contained within the housing 38. 
0016 FIG. 2 illustrates a filter 30 that can be used in the 
arrangement of FIG. 1. The filter 30 is constructed of a top 
frame 110 and a bottom frame 120. The top and bottom 
frames 110, 120 hold a filter element 130 in place. The filter 
element 130 is a semi-permeable material that allows liquid 
coolant to pass, while at the same time preventing impurities 
from passing. The top frame 110 is sealed to a filtered coolant 
passageway 132 with an 0-ring seal 150. Coolant flows along 
the illustrated coolant flow path 140 through the filter element 
130, into a low pressure coolant region 160, and out the 
filtered coolant passageway 132. 
0017. As the coolant flows through the passageways 24, 
32, 42, 44 a static charge is generated within the coolant due 
to friction between the coolant and the passageway walls. The 
static charge is deposited on the cooled components as the 
coolant runs over the components. The buildup of static 
charge on the electrical rotor 28 and rotating diode assembly 
22, as well as on other electrical and mechanical components, 
Such as bearings, can cause Sudden electrical discharges 
between the components 22, 28 and the component housing 
38. In order to prevent static buildup within the coolant, a 
static dissipating agent (SDA) is dispersed within the coolant. 
Once dispersed, the SDA compound can be in the form of a 
mixture with the coolant (as illustrated in the included draw 
ings) or be dissolved into the coolant, depending on the par 
ticular SDA compound and coolant used within the electrical 
system. The SDA compound dissipates static buildup within 
the coolant flow, thereby preventing a static charge from 
being deposited on the cooled component 22, 28. The signifi 
cantly lower static buildup on the cooled component 22, 28 
prevents the energy differential between the component 22, 
28 and the component housing 38 from building up, and 
thereby prevents static discharges between the component 
and the component housing 38. 
(0018 FIG.3 illustrates a filter 30 dispersing an SDA com 
pound 220 into a coolant 310,320. In order to disperse the 
SDA compound 220 into the coolant 310, 320 of a pre 
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existing cooling system, the filter element 130 of a standard 
filter 30 for the pre-existing cooling system is treated with the 
SDA compound 220 prior to installation in the cooling sys 
tem. During operation of the cooling system, fresh coolant 
310 on a high pressure side of the treated filter element 130 is 
passed through the treated filter element 130. The SDA com 
pound 220 suspended within the filter element 130 is picked 
up by the coolant 310,320 from the filter element 130 as the 
coolant 310,320 passes through the filter element 130, and 
enters the coolant 320 on the low pressure side of the filter 
element 130. In this way the SDA compound 220 is dispersed 
into the coolant 310,320 from the filter element 130. 
0019 FIG. 4 illustrates a process by which a filter element 
130 of the filter 30 is treated to suspend the SDA compound 
220 within the filter element 130. The filter 30 is submerged 
in a fluid 210. The fluid 210 is at least composed of the SDA 
compound 220 and can include other liquids as well. Alter 
nately, the SDA compound 220 can be a solid particulate 
mixed with a liquid suspending agent. While the filter element 
130 is submerged, the fluid 210 permeates the filter element 
130 causing the SDA compound 220 to be suspended within 
the filter element 130. 

0020. In the illustrated example of FIG.4, the fluid 210 is 
contained in a tank 240. It is understood, however, that alter 
nate means of allowing the SDA compound 220 to permeate 
the filter element 130, such as exposing the filter element 130 
to a liquid wash containing the SDA compound 220, can also 
provide the same function. The filter element 130 illustrated 
in FIG. 4 is shown as being saturated with the SDA compound 
220. 

0021. Once the filter element 130 is saturated with the 
SDA compound 220, the filter is installed in a cooling system 
such as the cooling system illustrated in FIG. 1. The above 
described process can be used to treat any stock coolant filter, 
and thereby allows a stock coolant filter to operate as a deliv 
ery mechanism for delivering an SDA compound 220 into a 
coolant within an existing liquid cooling system without 
requiring a mechanical overhaul of the existing cooling sys 
tem. 

0022. When the filter element 130 is saturated with the 
SDA compound 220 during the treatment, the filter 30 can 
continue dispersing the SDA compound 220 into the coolant 
for at least the lifespan of the filter 30. In this way, the coolant 
filter 30 is replaced due to routine maintenance before the 
suspended SDA compound 220 is exhausted, thereby ensur 
ing that the filter 30 is always dispersing the SDA compound 
220 within the coolant. 

0023 FIG. 5 illustrates a flowchart demonstrating the 
method by which the SDA compound 220 is dispersed into 
the coolant, thereby preventing a static discharge between the 
coolant and components 22, 28. Initially, the filter 30 and 
pump 36 arrangement draws fresh coolant 310 from the res 
ervoir 40 in a “draw fresh coolant from reservoir step 410. 
The fresh coolant 310 is passed through the filter element 130 
containing the SDA compound 220 in a "pass coolant through 
filter step 420. As the coolant is passed through the filter 30, 
the SDA compound 220 suspended in the filter element 130 is 
dispersed into the coolant in a “disperse SDA from filter into 
coolant” step 430. The SDA containing coolant 320 is then 
passed over the components 22, 28, thereby cooling them, in 
a “pass SDA containing coolant over components' step 440. 
The spent coolant is then returned to the reservoir 40 in the 
“return used coolant to reservoir” step 450. 
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0024. The above described system is illustrated in FIG. 1 
with regards to a rotating diode assembly in an electrical 
generator. However, it is understood that a similar system 
could be utilized to disperse an SDA compound into liquid 
coolant for any liquid cooled electronic device, whether 
dynamic or static, and still fall within the above described 
disclosure. 
0025. Although an example embodiment has been dis 
closed, a worker of ordinary skill in this art would recognize 
that certain modifications would come within the scope of this 
disclosure. For that reason, the following claims should be 
studied to determine the true scope and content of this disclo 
SUC. 

What is claimed is: 
1. A liquid cooled system comprising: 
at least one component; 
a coolant passageway contacting said at least one compo 

nent such that a liquid coolant cools said at least one 
component; and 

a coolant filter interrupting said coolant passageway 
upstream of said at least one component, wherein said 
coolant filter comprises a filter element and a static dis 
sipating agent (SDA). 

2. The liquid cooled system of claim 1, wherein said SDA 
is contained within said filter element. 

3. The liquid cooled system of claim 1, wherein said cool 
ant filter is a modified standard coolant filter. 

4. The liquid cooled system of claim3, wherein said modi 
fied standard coolant filter is modified such that said SDA is 
Suspended in said filter element. 

5. The liquid cooled system of claim 1, wherein said SDA 
is a liquid based SDA. 

6. The liquid cooled system of claim 1, wherein a liquid on 
a high pressure side of said coolant filter is a coolant and the 
liquid on a low pressure side of said coolant filter is a mixture 
of said coolant and said SDA. 

7. The liquid cooled system of claim 1, wherein said at least 
one component comprises a rotating diode assembly. 

8. The liquid cooled system of claim 1, wherein said filter 
element comprises a semi-permeable filter material. 

9. The liquid cooled system of claim 1, wherein said at least 
one component is an electrical component. 

10. The liquid cooled system of claim 1, wherein said at 
least one component is a mechanical component. 

11. The liquid cooled system of claim 10, wherein said 
mechanical component is a bearing. 

12. A coolant filter comprising: 
a filter material; 
a static dissipating agent (SDA) contained within said filter 

material; and 
a frame Supporting said filter material. 
13. The coolant filter of claim 12, wherein said SDA is a 

liquid suspended within said filter material. 
14. The coolant filter of claim 12, wherein said SDA is a 

Solid Suspended in a liquid, and said SDA is suspended within 
said filter material. 

15. The coolant filter of claim 12, wherein said coolant 
filter is a standard coolant filter size. 

16. The coolant filter of claim 12, wherein said SDA is 
dispersed into a coolant passed through said coolant filter. 

17. The coolant filter of claim 12, wherein said filter mate 
rial is a semi-permeable material. 
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18. A method for preventing static discharge in an electrical 
system comprising the steps of: 

passing a coolant through a coolant filter; 
dispersing a static dissipating agent (SDA) within said 

coolant as said coolant is passed through said filter, and 
passing said coolant and static dissipating agent over said 

rotating diode assembly. 
19. The method of claim 18, further comprising the step of 

Suspending said SDA in said coolant filter prior to installing 
said coolant filter in a cooling system, thereby causing said 
SDA to be suspended within said filter element. 
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20. The method of claim 19, wherein said coolant includes 
no SDA prior to passing through said coolant filter. 

21. The method of claim 19, wherein said step of suspend 
ing said SDA in said coolant filter comprises soaking a filter 
element of said coolant filter in an SDA fluid. 

22. The method of claim 19, wherein said step of suspend 
ing said SDA in said coolant filter comprises washing a filter 
element of said coolant filter in an SDA fluid. 


