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Optimization analysis of field synergy principle and entransy dissipation of microchannel heat

sink for electronic chip cooling

LI Meng YUN He-ming GENG Wen—guang YU Cang—cang JIA Xing—long

Abstract: The temperature field, velocity field and pressure field of the flat microchannel heat sink, the vein—shaped
microchannel heat sink, and the spider web—shaped microchannel heat sink in the laminar flow state was obtained by using
CFD conjugate heat transfer numerical simulation technology. The heat transfer performance of micro—channel heat sinks
with different structures was compared with each other based on field synergy principle and entransy dissipation theory
under the same thermal power conditions, which provides a theoretical basis for heat dissipation optimization of
microelectronic devices. The results show that the spider web microchannel have the best heat transfer performance at the
same inlet mass flow rate condition with the lowest maximum temperature Timax, the largest Nusselt number,the smallest
heat transfer synergy angle @, and the smallest entransy dissipation number E.

Key words: numerical simulation; field synergy; entransy dissipation theory; topological structure; microchannel heat sink
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