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Object rigid motion in fluid simulation is of a great importance in many industrial 

applications. Typical case is rotors in turbomachinery. Many techniques to simulate rotating 

effects have been developed in the literature. The multiple rotating frame [1] and sliding 

surface methods are the mostly used. The first one is valid for steady states only and the 

second one that captures insteadiness requires a physical moving mesh increasing 

significantly the computational cost and implementation complexity.  

 

In this paper, we propose a CAD free model where the geometry is simulated by a 

characteristic function as in VOF [2] (volume of fluid) and a gas-particle model to simulate 

the motion of the moving part. A convection equation is coupled with Navier-stokes equations 

in a suitable manner to be developed in details in the final paper. The advantage of such a 

method is the simulation of the steady state with a single mesh, very easy to implement and its 

cost effectiveness, moreover it could be extended beyond the flow simulation to design 

optimization for instance. Tests using the proposed method and the classical CAD based 

approach will be achieved demonstrating the efficiency of the method. 
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