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Summary of Theory i)t
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Piston MPZP =—K,Zp -Mpegy +Fp, Mpe =Mp—-M,, Liquid i'u:O

Bellows M,Z,=-K,Z, Mg, +F, -pg(l-x)4Z,

p(£+u-i)u:i-c Quasi-steady

Zyy =23, Ly =KkZz, K=dy [d5, d5=A5. g =g cosot ct cx (7). ¢
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) A C cX
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Two modes of motion

= Poiseuille
= high dissipation; high added mass
= high pressure difference
= Couette
= |ower dissipation
= |ess drag on piston
= piston and bellows motion dictated by area ratio
= resonance behavior



Simulation Details
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ALE Simulation of Piston
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ALE Simulation of Piston () i
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Flow modes ) R

Laboratories

P
4.779e+03

=-4000
-4.778e+03




ALE Simulation of Piston i)t
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Sliding Mesh Scheme ) e
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Taylor Vortex Verification ()
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Taylor Vortex Verification e

Laboratories

V_ Magnitude
2.236e+00

=)




Taylor Vortex Verification ) e
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Conclusions

¥ resonance
= Poiseuille
= Couette

= rectified motion
= dynamic model

= ALE simulations
= modes

= amplitude limited

= sliding mesh scheme




