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BFERESHE(LBM, Lattice Boltzmann Method)
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» Macroscopic variables are moments of the distribution function (7)

& Boltzmann transport equation \1

< Probability Distribution Function (PDF)

= ff dv Density > Pressure

pu = f fvdv Linear momentum - Velocity
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Case Study | Automotive Torque Converter Pump stage Turbine stage

Background

@ Automotive torque converters are a type of fluid
coupling used with automatic transmissions to
transfer power to the drive shaft

Design Challenge

*Conduct a variation study and investigate cavitation
problems

*Maximize efficiency and torque ratio, especially at
high speeds

Key Benefits

*CAESES was ideally suited to create a variable
geometry model for stator, pump, and turbine stages

Stator stage

*CAESES was coupled with XFlow to conduct quasi-
steady MRF, and full 360° transient analyses
respectively

*The first study which only included stator variation
already yielded an efficiency improvement in excess
of 3%

CFD analysis by Xflow Variable stator model
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