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Heat exchangers (HEs) are critical industrial equipment designed for thermal management, enabling heat transfer
between hot and cold fluids. They play a pivotal role in developing contemporary industrial technologies. Compact
heat exchangers have emerged as one of the most sophisticated cooling techniques available today.

Advanced manufacturing processes has opened new frontiers, particularly in utilizing lattice structures as porous
media a remarkably effective approach to thermal dissipation. The primary objective of these innovative structures
is to transmit heat between hot and cold zones by simultaneously leveraging two fundamental thermal phenomena:
heat conduction and convection.

Numerical simulation of this conjugate heat transfer can be modeled through two approaches: the porous media
model and the real physical model. The research aims to optimize lattice configurations within heat exchangers to
significantly enhance their thermal efficiency.

Due to computational constraints limiting full-scale numerical simulations of 3D lattice structures, the porous media
model methodology emerges as a particularly robust approach for heat exchanger numerical modeling. Through
sequenced numerical simulations of the lattice structure configuration model, it becomes possible to derive viscous
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