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NP: Need of periodic material
NN: No need of periodic material

Microscopic Macroscopic Megascopic Gigascopic

NP NN NN

Matrix of periodic
elements 
on microscale
(Integral average)

Matrix of grided 
elements 
on macroscale
(Integral average)

Matrix of grided
elements 
on megascale
(Integral average)
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Flow direction Flow direction Flow direction\]^ _` abcb^de]fgh]be ihdji bk ilbj]e^ mdlli ]e hnb o]c deh]bei
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Physical-based consistency with

before and after homogenization
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