FF4EuroHPC Success Story

Accelerating CFD Simulation
of Immersive Battery Cooling

Organizations

of battery packs, founded in 1992. Wamtechnik was the first company in
Europe to develop batteries for an electric bus (Solaris Urbino Electric 8,9).

QuickerSim Automotive is an engineering & simulation software
development company developing e-mobility applications. QuickerSim
Automotive offers Q-Bat - a thermal simulation software for battery
packs.

Wamtechnik is an SME focused on the development and manufacturing '
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The Challenge

The development of immersive cooling battery packs typically relies on prototyping and experimental
testing, which is both time- and resource-intensive. While CFD numerical simulation can accelerate the
design process, the use of general-purpose CFD codes is also significantly demanding of both
expertise and computing resources, especially with transient phenomena and
temperature-dependent material properties. Pre-processing (including meshing) for complex
geometries is a further major challenge.
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The Solution

The workflow is based on Q-Bat, a MATLAB application for the thermal analysis of battery packs. The
solution reduces the computational complexity of conjugate heat transfer cases by solving fluid flow
and heat transfer in the battery pack separately. QuickerSim developed a tool for importing and
processing externally computed flow fields, as well as an automated tool for generating fluid flow

cases for the open-source CFD library OpenFOAM. The latter tool was used to generate a large
dataset of CFD cases, which were used to train a data-driven forced convection model. Lastly, a
workflow was introduced for using the imported flow field to model heat transfer within the coolant, as
well as between the coolant and the battery pack components.



