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EVONIK ADVANCES IMMERSION COOLING OF SERVERS WITH HIGH-PERFORMANCE  
DIELECTRIC FLUIDS. TO MAXIMIZE COOLING CAPACITIES, THE EVONIK COMPETENCE  
CENTER SIMULATION & ADDITIVE MANUFACTURING SAM 3D SUPPORTS CLIENTS  
WITH OPTIMIZED HEATSINK DESIGNS. 

Immersion cooling is a rapidly growing 
technology for the thermal management 
of servers and data centers, offering supe-
rior cooling capabilities for computing 
hardware. By efficiently dissipating heat 
from power-dense electronics, reducing 
cooling-related energy consumption, and 
supporting decentralized server architec-
tures, immersion cooling facilitates sus-
tainable and resilient digital infrastruc-
tures.

Evonik, a global provider of specialty 
chemicals, develops innovative fluids for 
immersive-cooling applications.

VISCOBASE® 11-152 is a dielectric, ester-
based cooling fluid that combines strong 
thermal performance with long-term ma-
terial stability and safe handling. As heat-
transfer medium, the fluid is the pivotal 
component of every immersion-cooling 
system. The selection of the cooling fluid 

is often constrained by safety requirements, 
particularly flash point, which is typically 
linked to fluid viscosity. At the same time, 
viscosity is a critical parameter for cooling 
performance as it governs how effectively 
the fluid flows and contacts the heatsink 
that transfers the heat from the processor 
to the fluid.

VISCOBASE® 11-152 combines excep-
tionally low viscosity with a flash point 
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within the limits defined by the Open Com
pute Project (OCP) specifications. This 
unique combination of properties enables 
the use of high-surface-area heatsink struc-
tures to increase fluid-to-surface contact 
and improve heat dissipation. As a result, 
superior cooling performance can be 
achieved.

Therefore, the operational window of elec-
tronics can be extended to higher thermal 
loads by optimizing heatsink structures. 
Refining the heatsink becomes increasing-
ly attractive for modern central processing 

units (CPUs) with thermal design powers 
of 250 W and above. In these applications, 
optimized heatsinks are critical for stable 
processor operation by controlling tem-
perature distributions to avoid thermal 
throttling and compromised hardware in-
tegrity. 

For immersion cooling under high thermal 
loads, Evonik’s Competence Center Sim-
ulation & Additive Manufacturing SAM 
3D supports customers with heatsink de-
sign tests to meet their performance re-
quirements. Based on the customer-specific 

operating conditions, SAM 3D establishes 
a heatsink optimization workflow illustrat-
ed in Figure 1. Different heatsink configu-
rations are systematically assessed through 
conjugate heat transfer simulations and 
the best-performing design is further op-
timized to maximize heat dissipation and 
processor stability. The resulting heatsink 
can be produced on demand via additive 
manufacturing, yielding specialized proto-
type equipment for immersion-cooling 
applications.

Figure 1: Heatsink design optimization workflow from Evonik’s Competence Center Simulation & Additive Manufacturing SAM 3D. 
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Figure 2: Heatsink design optimization to improve heat dissipation from the central processing unit (CPU) into the cooling liquid,  
resulting in lowered CPU temperatures and enhanced operational stability of the immersive-cooled server.
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Disclaimer
This information and all further technical advice is based on our present knowledge and experience. However, it 
implies no liability or other legal responsibility on our part, including with regard to existing third-party intellectual 
property rights, especially patent rights. In particular, no warranty, whether express or implied, or guarantee of 
product properties in the legal sense is intended or implied. We reserve the right to make any changes according to 
technological progress or further developments. The customer is not released from the obligation to conduct careful 
inspection and testing of incoming goods. Performance of the product described herein should be verified by testing, 
which should be carried out only by qualified experts in the sole responsibility of a customer. Reference to trade names 
used by other companies is neither a recommendation, nor does it imply that similar products could not be used. 

® = registered trademark  

VISCOBASE® is a registered trademark of EVONIK INDUSTRIES AG or its subsidiaries. ©09/2026

Evonik Operations GmbH
Paul-Baumann-Straße 1 
45772 Marl  
Germany

SAM 3D has developed a library of immer-
sion-cooling heatsinks encompassing dif-
ferent design concepts. The design free-
dom arising from additive manufacturing 
allows the investigation of high surface-ar-
ea geometries that can deliver higher heat 
transfer coefficients. Beyond evaluating 
temperatures of both heatsink and the cool-
ing fluid, SAM 3D enhances coolant flow 
behavior.

Internal project studies demonstrate that 
SAM 3D’s combined focus on heatsink 
architecture, coolant flow, and design 
manufacturability can reduce CPU tem-
peratures by up to 10 %. Figure 2 exem-
plifies the sensitivity of CPU temperature 
to the arrangement of the heatsink, high-
lighting the importance of finding the op-
timum configuration to fully utilize the 
available cooling capacity. In power-dense 
server environments, these lowered CPU 

temperatures are critical to extend hard-
ware lifetime and ensure sustained high-
performance operation.

The Evonik Competence Center Simula-
tion & Additive Manufacturing SAM 
3D’s heatsink testing and optimization 
contributes to a powerful thermal-man-
agement solution that enables the full per-
formance potential of immersion-cooled 
systems.


