Conservativeapproachfor rotor-stator couplingin turbomachinery
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Rotor-stator interactionsmodelling

Frozenrotor

frozengeometryfor rotor and stator

flow resolvedin the relative frame of
referenceattachedto the blades(Coriolis and
centrifugalpseudaforces in the rotor)

Unsteadyrotor-stator

rotor meshactuallyrotating
flow resolvedin agalileanframe ofreference
(ALE formulation in the rotor)

A newtreatment in Code Saturne

Previousapproach code-codecoupling

one calculationfor the rotor and onecalculationfor the stator
boundaryconditionsat rotor-stator interface couplingscheme
basedon theclosestcellson both sideof the interface

rotor

stator

Interface =boundaryfaces orboth side

FrozenRotor:

meshjoiningat the beginingof the computation
Incompressiblanomentumequationin the rotorinvertedin the

form:
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with:

boundaryfaces

Newapproach interfacejoining
SingleCode Saturnealculationon jointmesh

new vertex

> internalfaces

Initial meshes
(interface)

Jointmesh

\/ conservative (mass anmdomentum)

V extensibleintrinsiccompatibilitywith other modules
(Lagrangiamn particular)

\V userfriendly: single data management

Unsteadyrotor-stator:

updategeometryandjoin meshesat eachtime step
partition meshat the beginningof the computation parallelism)

Validation case
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Convergence drozenrotor computations
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\/ Similarresultscompareawith
previousalgorithm

\/ Better convergence Irirozenrotor
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Meanprofiles inunsteadyrotor-stator computations

Industrial case
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Specificatiorof the pump: total head

Visualisation of the flow isubrate(left) and nominal (right) conditions




