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Conjugate Numerical Analysis of Flow and Heat Transfer
in a Novel Porous Micro Heat Sink

WAN Zhong-min'?, LIU Wei®, CHEN Huan-xin>, CHEN Min'
(1. Department of Physics, Hunan Institute of Science and Technology, Yueyang 414006, China; 2. School of
Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A novel porous micro heat sink system was presented for dissipating the high heat flux of electronic
devices, and the operational principle and characteristics of the micro heat sink were analyzed. A numerical
model used to describe the liquid flow and heat transfer in the porous region and the heat transfer in the metallic
wall for the micro heat sink was proposed and solved with SIMPLE algorithm as a conjugate problem. The
influences of heat flux, inlet fluid velocity and inlet location of micro heat sink were discussed in detail. The
numerical results show that the heated surface temperature of the porous micro heat sink is low at high heat flux,
and the higher heat flux results in higher temperature of the heated surface. Increasing inlet fluid velocity could
greatly decrease the temperature of the heated surface and bottom surface of the micro heat sink. The
temperature of the heated surface could maintain good isothermal characteristic when inlet locates in the bottom
of the micro heat sink. The micro heat sink has good cooling performance for electronic devices at high heat
flux, and it can improve the reliability and working life of electronic devices. The numerical results obtained are
useful for performance optimization and design of porous micro heat sink.

Key words: porous micro heat sink; porous medium; heat transfer; high heat fluxes; heat dissipation
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