
HAL Id: hal-04372196
https://hal.science/hal-04372196v1

Submitted on 4 Jan 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Towards efficient simulation of turbulent flows and noise
in rotating machines

I Abalakin, V Bobkov, V Tsvetkova, B Sauvage, F Miralles, T Kozubskaya, S
F Wornom, Bruno Koobus, Alain Dervieux

To cite this version:
I Abalakin, V Bobkov, V Tsvetkova, B Sauvage, F Miralles, et al.. Towards efficient simulation of
turbulent flows and noise in rotating machines. CFC23 - 22nd IACM computational fluids conference,
Ecole des Mines de Paris, Apr 2023, Cannes, France. �hal-04372196�

https://hal.science/hal-04372196v1
https://hal.archives-ouvertes.fr


Towards efficient simulation of turbulent flows and noise in rotating
machines

I. Abalakin1, V. Bobkov1, V. Tsvetkova1, B. Sauvage2, F. Miralles3, T. Kozubskaya1, S.F.
Wornom3, B. Koobus3, A. Dervieux4,∗

1,∗CAALAB, Keldysh Institute of Applied Mathematics, 4, Miusskaya Sq., Moscow, 125047, Moscow,
ilya.abalakin@gmail.com, veld13@gmail.com, valeria.tsvetkova@gmail.com,

tatiana.kozubskaya@gmail.com,
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ABSTRACT

The Norma project aims to the simulation, and then reduction, of noise in existing and future rotating ma-
chines in urban areas. Among Norma advances, the proposed communication will cover some physical
models and numerical methods (improved LES and DES hybrid models [1], improved RANS approxi-
mations of higher accuracy, mesh and analytic methods for rotating geometries) useful for predicting the
flow around an helicopter main rotor. ROBIN (Rotor-Body Interaction) fuselage equipped with the scaled
Caradonna-Tung two-blade rotor is taken as a model configuration. The immersed boundary method is
based on Brinkman penalization functions and building the tetrahedral mesh by moving mesh adaptation
to the fuselage surface [2], [3]. The techniques allow keeping the initial mesh topology.
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