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Simulation and optimization of high-power LED with flat heat pipe
heat spreader

YE Xiangping®, LIU Yu', HUANG Qingsong?
(1. Guangdong Huizhou Quality & Measuring Supervision Testing Institute, Huizhou 516003, Guangdong Province,
China; 2. School of Aerospace Engineering, Xiamen University, Xiamen 361005, Fujian Province, China)

Abstract: Flat heat pipe heat spreader was designed for the heat dissipation of high-power LED. The thermal
performance of high-power LED in natural convection conditions was simulated by the Flotherm simulation software. It
is found that the flat heat pipe reduces the junction temperature and thermal resistance compared to the conventional
copper and alumina heat spreader. The thermal performance of LED with flat heat pipe heat spreader under different heat
power conditions was also explored. Furthermore, four types of arrangement of the LED chips were also designed and
compared for the optimization. The results indicate that the uniform array configuration induces the best uniform
temperature distribution and the lowest junction temperature, and seems to be the optimum choice for high-power LED.

Key words: high-power LED; heat dissipation; flat heat pipe; simulation; optimization; junction temperature
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Fig.1 Schematic of the operation mechanism of flat heat pipe
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