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Piston Assembly
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Summary of Theory

Two modes of motion

 Poiseuille
 high dissipation; high added mass

 high pressure difference

 Couette
 lower dissipation

 less drag on piston

 piston and bellows motion dictated by area ratio

 resonance behavior
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Simulation Details

 Quasi-steady simulations

 Sierra/TF
 Q1 finite elements and pressure stabilization

 Full sensitivities and Newton nonlinear solve

 ALE simulation method for mesh motion

 Equations Solved
 Solid Dynamics

 Navier—Stokes

 Bellows modeled as localized spring force

 Piston spring as body force on piston
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ALE Simulation of Piston
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ALE Simulation of Piston
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Flow modes
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ALE Simulation of Piston
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ALE Simulation of Piston
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Sliding Mesh Scheme
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Taylor Vortex Verification
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Taylor Vortex Verification
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Taylor Vortex Verification

13



Conclusions

 resonance
 Poiseuille

 Couette

 rectified motion

 dynamic model

 ALE simulations
 modes

 amplitude limited

 sliding mesh scheme
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