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中文摘要:

      通过推导不同边界条件的圆柱状夹层多孔材料散热指标,研究了一种特殊结构的圆柱状夹层多孔材料主动散热问题。这种圆柱夹层材料的每一层胞体个数相同,胞体尺寸随着
增大而增大,从而保持每一层胞体的相对密度相同。通过计算两种不同换热边界条件下圆柱夹层多孔材料的散热性能,比较并分析了与夹层材料层数相对应的最大散热效率和最优相
等指标,并最终得到这些工况下的最优质量。通过分析得到,无论哪种边界条件,正六边形胞体的夹层结构散热性能优于其他构型。同时当为达到某一限定散热效率值时,正六边形胞体
的质量最小,正六边形构型的多孔材料具有明显的综合性能优势。

英文摘要:

      The actively cooled performance of a particular cylindrical sandwich shell with cellular materials was analyzed,and the thermal performance indexes of 
cellular materials with different heat transfer boundary conditions were derived respectively.The particular cylindrical sandwich shell with cellular materials 
has an equal cell number,a consistently relative density of each layer,and a growing cell size with the extension of the outer diameter.The thermal performance 
index of cellular materials with three different heat transfer boundary conditions were derived respectively,the relationships between the layer number of 
cylindrical sandwich cellular materials and the maximum thermal performance index,the optimal relative density were analyzed,and then the minimum weight was 
achieved.The regular hexagonal cell had superior active heat dissipation performance and relatively lighter weight than others.
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