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Abstract. This study explores the integration of machine learning algorithms into computational
fluid dynamics (CFD) simulations to enhance accuracy and efficiency. By leveraging neural
networks and data-driven approaches, the research demonstrates improved prediction capabilities of
turbulent flows and complex fluid interactions. The findings suggest significant potential for
reducing computational costs while maintaining high fidelity in simulations, paving the way for
more robust engineering designs.
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Introduction

Computational Fluid Dynamics (CFD) has long been a staple in engineering and scientific
research for simulating fluid flows. However, traditional methods often face challenges
related to computational expense and the need for extensive domain knowledge. Recent
advancements in machine learning offer promising avenues to address these issues. This
article investigates the integration of machine learning techniques with CFD simulations to
enhance their predictive capabilities and efficiency. By employing neural networks and data-
driven models, the study aims to reduce computational costs while maintaining or improving
accuracy. Initial results indicate a potential paradigm shift in how CFD simulations are
conducted, offering more robust tools for engineers and scientists.
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