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Current activities / Focus:
Material Compatibility in Immersion Cooling V1 
Document edits and formatting

q Draft has been uploaded by PLs on Google 
drive

qCommittee members are currently reviewing 
draft for edits/comments

q Expected to finalize the document by end of 
May 2022

qExpected IC approval for finalized copy of  
document by end July 2022 

OCP Mater ial  Compatibi l i ty  Focus group
ACS update 05/17/2022

Rosters

Punith Shivaprasad Shell

John Bean GRC

Sayan Sengupta M&I Materials

Peter Cooper Submer

Kevin Wirtz Cargill

Phil Diffley Liquid Stack

Volker Null Shell

Stephen Pignato 3M

Mustafa Kadhim Iceotope

Gustavo Pottker Chemours

Kai Zhou UL

Jimil Shah TMGCORE

David Thomas NESTE
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This document outlines guidelines related to Material Compatibility in immersion 
technologies, should be considered for implementation in Open Compute 
environments.

qProvides attention to details of all wetted components and materials that come 
into contact with dielectric fluids

qIs a guideline document and not a requirement

qClassifies common immersion fluids, defines material compatibility with the 
parameters and implications, and describes standard test procedures that IT 
component materials need to be tested

qSeveral generic fluid types available in market are listed and there remains 
considerable variability of specific fluids within each generic classification

qQualitative assessments within this document shall be considered as informative 
and not to be taken as absolute compatibility between any specific fluid and 
material

qMay be taken as recommendations or as guidelines for best practice when 
evaluating compatibility of immersion fluids

Material Compatibil ity in Immersion 
Cooling V1 – Document Outline 
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Material Compatibil ity in Immersion 
Cooling V1 – Document Outline
qUser groups for this document include fluid manufacturers, server and other 

Information Technology Equipment system OEMs, producers of immersion 
technologies and end users

qThe burden of compatibility testing is anticipated to primarily fall on fluid 
manufactures, OEMs and producers of immersion technologies  

qEnd users will also benefit from use of this document to gain better awareness of 
fluid compatibility topics

qTest standards applicable to specific compatibility attributes have been identified 
to assure standardized approach to material compatibility testing

qSummary matrix of various fluids versus wetted materials for relative 
compatibility has been reported 
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qDifferent fluids could be evaluated through compatibility testing for potential 
effects on system components, such as stiffening cable sheathing, removing 
identification markings, softening or dissolving adhesives or plastics, or 
interacting with metal components

qCriteria for material compatibility selection for the single- and two-phase fluids 
has been identified, irrespective of the application in terms of levels such as 
acceptable, unacceptable and case-by-case basis when tested against with 
different IT components 

q Single phased fluids include Synthetic Hydrocarbons (HC) involving Gas-to-Liquid 
(GTL), Polyalphaolefin (PAO), Synthetic Esters, and Biobased hydrocarbon fluids 
such as Natural Esters and Bio-based Renewable hydrocarbons

qFluorochemical fluids generally with lower boiling points involving 
Perfluoropolyether (PFPE), and Perfluorocarbons (PFCs) are classified under two-
phase fluids 

Material Compatibil ity in Immersion 
Cooling V1 – Document Outline 
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Key Highl ights Report ing in the Document such 
as Test ing Methodology for Single and Two-
Phase Fluids     
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Methodology for Aging Test  for Single 
and Two-Phase Fluids 

Parameter Value 
Temperature (°C) 80* 
Duration (Hours) 336 
Fluid volume (Liters) 0.8 
Fluid properties to measure (pre- and post-test) Color, breakdown voltage, DDF, Acid value 
Sample properties to measure (pre- and post-test) Dimensions, weight, color, Shore D hardness 
Fluid sample loading rates (%) Even and Uneven shape Materials – 1% Max.  
Sample-handling apparatus Oven, forced draft, adjustable to 80°C ± 1°C 
Sample container Glass, fitted with glass or aluminum foil cover 

 
Note - *Unless decomposition temperature of material is < 80⁰C, then perform test at
lower temperature
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Property Unused fluid minimum 
requirements 

Lifetime fluid minimum 
requirements 

Dielectric strength - ≥6 kV 

Resistivity ≥2.00 GΩ ≥0.20 GΩ 

Flash point (COC) ≥150 °C ≥150 °C 

Auto ignition point ≥250 °C ≥250 °C 

Sulphur content <10 ppm - 

Acidity: 
hydrocarbons 
natural esters 
synthetic esters 
fluorocarbons 

 
≤0.01 mg KOH/g 
≤0.06 mg KOH/g 
≤0.03 mg KOH/g 
≤0.001 mg KOH/g 

- 

Odor (unsealed solutions 
only) 

≤Slight ≤Slight 

 

Minimum Die lect r ic  Requi rements  for  S ing le  
and Two-phase f lu ids



ADVANCED 
COOLING 

SOLUTIONS

Connect. Collaborate. Accelerate.

Table 1 Testing Requirements 
for Immersion Cooling Fluids 
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Table 1 Testing Requirements 
for Immersion Cooling Fluids 
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Cr i ter ia  for  Mater ia l  Compat ib i l i ty  Se lect ion

Type of Materials Tested  
Fluid and Material Tested 

ΔV% ΔM% ΔD% 
Δcolor 
(material) ΔBDV ΔDDF 

Acid 
Value 

Δcolor 
(fluid) 

Seals and ‘O’ Rings / 
Rubbers                 
Gaskets and Jointings                 
Metals                 
Sleevings                 
Plastics                 
3D printed plastics                 
Cables                 
Hose / piping / cooling tubes                 
Adhesives / Sealants                 
Thermal Insulation                 
Others                 
Labels                 
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Compatibil ity Matrix Snapshot (WIP)
Material list is growing, process underway evaluate which materials may be removed for now


