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Outline

● Large-scale correction to K41 using self-similar dynamics

● Data-driven extraction of self-similarity 
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Decaying turbulence (DNS)Grid turbulence (Hot wire)
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Outline

● Large-scale correction to K41 using self-similar dynamics

● Data-driven extraction of self-similarity 
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Data-driven identification of self-similarity
Bempedelis, Magri and Steiros ArXiv 2024
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Optimization to find the factors that collapse the profiles
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Data-driven identification of self-similarity
Bempedelis, Magri and Steiros ArXiv 2024

Optimization to find the factors that collapse the profiles

Symbolic Regression (PySR)
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Validation in four flow examples
Bempedelis, Magri and Steiros ArXiv 2024

෤𝑥 = 𝑥 + 𝑎 𝑎 = −𝑢𝑡

41

Turbulent Wake Burger’s Equation

Grid TurbulenceBubble Bursting



Summary & Conclusions

Self-similar Π

Conserved Π

Large-scale correction to K41 Data-driven extraction of self-similarity
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current

Steiros (2022) PRE Bempedelis, Magri and Steiros (2024) ArXiv



Thank you
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