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Abstract. The rapid advancement of accelerator technologies, especially their integra-
tion in large-scale HPC systems in the form of GPUs, together with the emergence of
practically usable AI architectures, such as transformers or physics-informed neural net-
works, continues to revolutionize science and industry. As a consequence, AI technologies
are now used in almost every area. Their integration into workflows to automate and
accelerate processes, and their ability to uncover new, unseen relations in huge datasets
have elevated them to become key components of strategic agendas of many scientific
disciplines and industrial sectors. In addition, the new player on the market ”agentic AI”
facilitates, e.g., autonomous workflows, AI-AI interactions, automatic model selection, or
optimization, and unites the worlds of domain and data sciences, AI, and HPC.

In the field of engineering, AI technologies are used to develop new models for CFD, e.g.,
reduced-order models, surrogates, and closure models aiming at efficiently representing
complex physics that are otherwise expensive to compute. Furthermore, reinforcement
learning is employed for flow control applications, while receiving feedback from CFD
solvers after an action, and emerging physical AI approaches enable closed-loop interaction
with real-world systems. The quality of these methods depends on the quantity and
accuracy of the training data, as well as the physical constraints imposed. Modular HPC
systems are required to create and process high-fidelity simulation data, and to deal with
the demands of complex and intertwined simulations and AI data processing workflows
towards foundation and multi-modal models and their application for CFD. Agentic AI is
expected to massively advance CFD workflow management with automatic data retrieval,
CFD-simulation- and AI-methods selection, model fine-tuning, or interpretation of results.

This mini-symposium aims at continuing the successful 2022 – 2025 AI+HPC4CFD
mini-symposia. It gathers experts in the fields of development and application of parallel
CFD methods incorporating novel AI methods, and pure AI method and workflow devel-
opers contributing to the fields of CFD and HPC alike. It offers a platform for discussion
and exchange in the context of the convergence of AI and HPC with respect to parallel
CFD methods using the power of future computing systems and agent-based workflows.

Topics of interest for this mini-symposium include, but are not limited to:

1. Physics-informed/-aware architectures for, e.g., efficient flow field predictions

2. (Federated) AI technologies for accelerating CFD workflows on HPC machines

3. Agentic AI for, e.g., autonomous CFD workflows, user-simulation interaction, opti-
mization, or result interpretation

4. Physical AI and closed-loop interaction with real-world systems

5. Optimization and flow control using, e.g., reinforcement learning techniques

6. Foundational and multi-modal models for CFD

7. Super-resolution, AI-based turbulence, surrogate modeling

8. Benchmarking neural network architectures for CFD applications

9. General neural network architectures to predict flow quantities (also temporally) for
a wide set of applications, e.g., in combustion, aerodynamics, bio-fluid mechanics,
or further engineering applications
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A. Lintermann, G. Houzeaux, M. Rüttgers, C. Lagemann, C. Lapeyre and M. Tsubokura

Dr. Christian Lagemann is a Postdoctoral Research Fellow at
the Machine Learning & Statistics department at the German
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