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OCP Material Compatibility Focus Group
Current Activities /Focus List:

• Compatibility matrix snapshot
• Material compatibility matrix completion
• Criteria for material compatibility (one approach 

proposed)
• Test methods for aging test for single phase fluids 
• Required liquid specifications
• Minimum dielectric requirements for fluid 
• Signal Integrity specifications 
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Compatibility Matrix Snapshot (WIP)
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Material list is growing, process underway evaluate which materials may be removed for now

Google 
Sheet 
Link

https://docs.google.com/spreadsheets/d/1RO-lQeyzn-ilvbUYIolwatTjFkGYC82SByLBp8Pqf2s/edit?usp=sharing


Material Compatibility Matrix 
Completion
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Group Discussion
• Required liquid specifications
• Minimum dielectric requirements
Link to 4.1 and 4.2

OCP%20ACS%20Immersion%20Requirements%20Rev%202%20-%20Parts%204-1%20and%204-2%20Review%202021-09-16_revGP%5b10063%5d.docx


Material Compatibility Criteria Selection
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• Recommended proposed criteria (%) is related to testing single and 
two-phase dielectric fluids 

• Material compatibility criteria for each of the IT components tested 
and inputs were received from fluid suppliers and IT components 
manufacturers 

• One approach was selected by the committee as criteria for 
material compatibility, and it is based on the application 
independent

• In Appendix of the OCP guidance document, there will be listing of 
a table consisting of following physical properties such as: 

(a) Volume Change (b) Mass Change (c) Shore Hardness for     
Polymers (d) Color for Fluid (e) Breakdown Voltage (f) 
Dielectric Dissipation Factor (DDF) (g) Acid Value (h) Color 
for Material



Criteria for Material Compatibility 
Selection (Application Independent) 
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Material compatibility 
specification limits set as 
(a) Acceptable (<10%), 
(b) Case-by-case basis 
(10%-20%) and (c) 
Unacceptable (>20%) for 
all the parameters 
(including for fluids and 
materials).



Test methods for accelerated aging test 
method for single phase fluids
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*Unless 
decomposition 
temperature of 
material is 
<80⁰C, then 
perform test at 
lower 
temperature



Required Liquid Specifications 
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Specification Test method(s) Format
Dielectric strength, 1 mm ASTM D 1816 kV/mm
(May be estimated based on 2,5 mm) (IEC 60156) (kV, est kV/mm)

Dielectric Constant (Relative permittivity) 
measured at 5VAC for frequencies at 20 GHz 
and 40 GHz tested at 20°C and 70°C 
respectively

*This method is to be modified with the given 
frequencies and temperatures *The high 
temperature test can be lowered in line with 
evaporation temperatures of 2-phase fluids

@# GHz and #°C

Loss tangent *In line with the adjusted test parameters for 
dielectric constant

@# GHz and #°C

Flash point COC ASTM D 92 / ISO 2592 °C
Fire point ASTM D 92  / 2592 °C
Auto ignition point DIN 51794/ ASTM E659 °C
Pour point ASTM D 97 / ISO 3016 °C
Odor n/a {TDS spec}
Color ASTM D 156 / ISO 2211 {MSDS spec}
Sulphur content ISO 14596 ppm
Specific heat capacity ASTM E 1269 kJ/kg*K @ 40°C
Thermal conductivity ASTM D 7896 W/m*K @40°C
Density at any °C ISO 12185 kg/m3  @ #°C
Volumetric expansion ASTM D 1903 /°C



Required Liquid Specifications Contd.,
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Minimum Dielectric Requirements for 
Single and Two-Phase Fluids
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Signal Integrity (SI) Specifications
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Recommended following parameters that impact SI should be 
reported:

1. Dielectric Constant (Relative Permittivity) at 20 GHz 
and 40 GHz measured at 20⁰C and 70⁰C test temperatures 
respectively
Note - High temperature test can be lowered in line with evaporation 
temperatures of two-phase fluids

2. Loss tangent - In line with the test parameters set for 
dielectric constant



Call to Action
• How to get involved in the Project/Sub-Project Community
You can find the wiki page here for more details: 
https://www.opencompute.org/wiki/Rack_%26_Power/Advanced_Cooling_Solutions
_Immersion_Cooling

• Where to find additional information (URL links)

Please subscribe to the mailing list here: 
http://lists.opencompute.org/mailman/listinfo/opencompute-acsimmersion

Please reach out to us - John.Bean@ocproject.net; 
Punith.Shivaprasad@ocproject.net

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.opencompute.org%2Fwiki%2FRack_%2526_Power%2FAdvanced_Cooling_Solutions_Immersion_Cooling&data=04%7C01%7CPunith.Shivaprasad%40shell.com%7C5b20be0158e541ed446208d961a5e077%7Cdb1e96a8a3da442a930b235cac24cd5c%7C0%7C0%7C637648187360152704%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=I8d%2BGkS5twcd4R79zsWxr5uU9RmH0eW%2FMcoU2iMBRpM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Flists.opencompute.org%2Fmailman%2Flistinfo%2Fopencompute-acsimmersion&data=04%7C01%7CPunith.Shivaprasad%40shell.com%7C5b20be0158e541ed446208d961a5e077%7Cdb1e96a8a3da442a930b235cac24cd5c%7C0%7C0%7C637648187360152704%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=wHq2sECp1mKCf3WoOAvkCS2yZl7eJWZ%2FiDIEdVYFLSc%3D&reserved=0
mailto:John.Bean@ocproject.net
mailto:Punith.Shivaprasad@ocproject.net


Thank you!



Open Discussion


