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Heat Transfer Performance Optimization for Mesh Regenerator
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Abstract: An anisotropic porous media model for crycooler regenerator was established. Based on
the thermophysical properties of available heat capacity, axial thermal conductivity, and perform-
ance parameters of regenerator effectiveness and regenerator performance factor, the regenerator
heat transfer performances were optimized under different regenerator geometries and properties
with numerical simulation. The simulation results indicate that the cooling power enhances while
the regenerator mesh specific heat capacity or density increases, and gets lower when the mesh
specific heat capacity fixes and penetration depth becomes larger; the available heat capacity
grows but cooling power reduces with the ratio of axial and transverse thermal conductivity (a)
increased. While a is taken as 0. 1, the cooling power is 0. 5-2. 0 W higher than the case of isotro-
py, which demonstrates that if the factor anisotropic is not taken into account the cooling power
obtained from numeration arises on the low side. The meshes with relatively lower thermal con-
ductivity or measures are selected to weaken the axial thermal conductivity to reduce the axial
heat loss. Furthermore, the filling scale with different mesh geometry (such as of 75% 200 twill
and 25% 250 twill) as well as multi-segment regenerator with stainless steel filled at the cold end
enhance the regenerator effectiveness and regenerator performance factor.
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