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Frozenrotor

Áfrozengeometryfor rotor and stator
Áflow resolvedin the relative frame of

referenceattachedto the blades(Coriolis and
centrifugalpseudo-forces in the rotor)

Previousapproach: code-code coupling

Áone calculationfor the rotor and one calculationfor the stator
Áboundaryconditions at rotor-stator interface: couplingscheme
basedon the closestcellson both sideof the interface

Unsteadyrotor-stator

Árotor meshactuallyrotating
Áflow resolvedin a galileanframe of reference

(ALE formulation in the rotor)

Rotor-stator interactions modelling

A new treatment in Code_Saturne

New approach: interface joining

ÁSingle Code_Saturnecalculationon joint mesh

Initial meshes
(interface)

Joint mesh

FrozenRotor:

Ámeshjoiningat the beginingof the computation
Áincompressible momentumequationin the rotor invertedin the

form:
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Unsteadyrotor-stator:

Áupdate geometryand join meshesat eachtime step
Ápartition meshat the beginningof the computation (parallelism)

time

Validation case

Industrial case

ÁDŜƴƻǾŀΩǎpump: centrifugalpumpwith vaned
diffuser, quite simple geometry CPU time of joining operations/

total CPU with meshjoining algorithm
15%

total CPU with meshjoining algorithm /
total CPU with code-code couplingalgorithm

80 %

VSimilarresultscomparedwith
previousalgorithm
VBetterconvergence in frozenrotor
VComputation savingsin unsteady

rotor-stator

ÁDƻǳǊŘŀƛƴΩǎpump: centrifugalimpeller+ casing

Vconservative (mass and momentum) 
Vextensible: intrinsiccompatibility with other modules

(Lagrangianin particular)
Vuser friendly: single data management

boundaryfaces

new vertex

internal faces

rotor

stator

interface = boundaryfaces on both side

Convergence of frozenrotor computations Meanprofiles in unsteadyrotor-stator computations

Performances of unsteadyrotor-stator computations

Visualisation of the mesh(1.2 M cells)

Visualisation of the  flow in subrate(left) and nominal (right) conditions

Specificationof the pump: total head

: absolutevelocity(primary variable)

: relative velocity


