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Abstract

Numerical  simulation  of  multistage  axial  compressors  requires  a  coupling  method  between 
rotating and stationary blade rows.  The governing equations are usually solved in the relative 
frame of reference. Using a full circle circumferential approach for multistage turbomachinery is 
either not suitable for high quality simulation purposes, or would consume an unacceptable huge 
amount of computation time. To minimize the computational effort, only one blade passage per 
blade row has to be solved. One possible rotor stator interface is the mixing plane approach 
according to [1]. The key idea of this method is a circumferential averaging process of the flow 
quantities at the interface. This enables the coupling of blade rows with different pitchwise blade 
distributions,  which are common at  multistage axial  compressors.  Additionally this  approach 
eliminates the necessity to regard the time-dependent relative position between stationary and 
rotating blade rows.

Up  to  now  there  exists  no  implementation  of  such  rotor  stator  interface  for  OpenFOAM. 
Furthermore  no  comparable  model  setup  solution  using  the  existing  boundary conditions  of 
OpenFOAM could be realized. Therefore the main focus of work lies on the implementation of a 
new boundary condition by using existing OpenFOAM capabilities.

The fundamental idea of the new interface is to use a virtual auxiliary patch to map the field 
quantities  between the rotational  and stationary mesh zones.  This  auxiliary patch is  used to 
perform the circumferential averaging. The presentation will inform about the implementation 
concept and present realization status.
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