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210 :
Regenerator is an essential part of Pulse tube cryocoolers, The study focuses on SS 400 mesh with 0.69 porosity and diameter of 25 um.
Hydrodynamic parameters namely Darcy permeability (a) and Forchheimer coefficient (C2) of the mesh material are obtained from a separate experimental setup at 300 K.
These parameters are used as input parameters in the numerical simulation to determine the pressure drop across the inline pulse tube cryocooler, and these results are compared with the experimental pressure drop in the Pulse tube Cryocooler.
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;\ e The net peak pressure dl‘Op is the amplitude * APnet peak — APpeak, mesh @ CHX Temp APpeak, no mesh at 300K
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¢ | This isolates the pressure drop caused by the regenerator mesh.
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e T ™. Simulation has pressure boundary

| : <o | conditions, simplifying the model by
5 5 neglecting transient effects of mechanical
- == Experimentalacross PTC | | motion of the piston-cylinder assembly.
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* Net peak pressure drop at varying input
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e The study focuses on SS 400 regenerator material in cryocoolers, analyzing the pressure drop phenomenon.
AP pd;  ed; e*C,dpRegh, / 5 4 yzllg the P PP

L u? a 2  Hydrodynamic parameters o (Darcy permeability)= 2.05EY and C, (Forchheimer coefficient)=1.12E> are determined at
_ 2 300 K and compared with numerical simulations show reasonably good agreement.
T = ARegp + BRejy,
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(a) T vs. Reg, (b) Pressure drop and mass flow rate AP, ... (kPa) 45 7 484 5 calculation of hydrodynamic parameters at isothermal conditions. This needs further investigation.
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