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Flow and heat transfer in porous micro heat sink for thermal management of high power LEDs
Microelectronics Journal, May 2011

Keywords
High power LEDs ; Porous micro heat sink ; Porous media ; High heat flux ; Heat dissipation

Abstract

A novel porous micro heat sink system is presented for thermal management of high power LEDs, which has high heat transport capability. The operational principle and heat
transfer characteristics of porous micro heat sink are analyzed. Mumerical model for the micro heat sink is developed to describe liquid flow and heat transfer based on the local
thermal equilibrium of porous media, and it is solved with SIMPLE algorithm. The numerical results show that the heated surface temperature of porous micro heat sink is low at
high heat fluxes and is much less than the bearable temperature level of LED chips. The heat transfer coefficient of heat sink is very high, and increasing the liquid velocity can
enhance the average heat transfer coefficient. The overall pressure loss of heat sink system increases with the increasing the inlet velocity, but the overall pressure drop is much
less than the pumping pressure provided by micro pump. The micro heat sink has good performance for thermal management of high power LEDs, and it can improve the
relizbility and life of LEDs.
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nagement of high power LEDs

the light have attracted much more attention in recent years because of several
logen lamps, and fluorescent lamps. Compared with these light lamps, LEDs have
, energy saving, environmental protection, and so on [3-5] . Therefore, LEDs are
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