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Research Status of Microchannel Heat Dissipation Technology
Based on Porous Structure

Zhou Xiong Zhang Li

( School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai, 200237,
China)

Abstract The rapid development of microelectronic devices has driven a trend toward miniaturized and lightweight electronic devices with
high heat flux. Porous structures are increasingly used in heat dissipation due to their ability to expand the heat transfer area, enhance
nucleation sites for boiling, and regulate surface wettability, significantly improving boiling heat transfer. Microchannel heat dissipation
technology based on porous structures has emerged as an effective and promising method to enhance heat sink performance. Recent
advancements highlight three common configurations : porous structures on microchannel surfaces, porous materials within microchannels,
and porous microchannel skeletons. These structures encompass coatings, microcavities, metal foams, porous fins, and ribs. This article
reviews progress in microchannel heat dissipation using porous structures, evaluates the benefits and drawbacks of these configurations,
addresses challenges such as balancing heat transfer and pressure drop, and proposes optimization strategies to overcome these issues.
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Tab.1 Summary of enhanced thermal performance of microchannel surface porous structure
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Fig.3 Microchannels with different metal foam filling rates
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