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STUDY ON OPTIMIZATION FOR ACTIVE
HEAT DISSIPATION OF LED LAMP

Jenn-Hsiung Wang

Department of Mechanical Engineering,

Nanya Institute of Technology, Taoyuan, Taiwan.

Abstract

LED is one device that can emit photons by means of the radiative recombination of
electrons and holes between the energy gap, and the residual heat energy is produced by
the non-radiative recombination of electrons and holes. For low power LED, the
junction temperature is usually low, so the heat dissipating problem is not important.
But the thermal issue for high power LED will become more important. There are
most input electrical power transferred into the heat energy in LED, it will lead the
failure of chip when the heat cannot be dissipated from LED. If we want to decrease
the junction temperature of LED, the thermal resistance have to be dropped first. In
order to ensure the lifetime of LED, the heat dissipating abality is a key technology.
This model is a “SW AC LED packaging device” and attached with heat sink, as
described below: The original model was drawn by the software “Solid Works” (.sat
file), it can be transferred into the simulating software “COMSOL Multiphysics” to
progress the numerical simulation. The COMSOL Multiphysics can simulate a single
physical phenomenon or a coupling physical phenomena. The model uses 5W AC
LED package components with heat sink structure to analyze the heat dissipation
characteristics, and compares the heat dissipation effects of different heat sinks.
Comparing the performance for decreasing the temperature of component, the new
design of the heat sink will cause that the temperature of chip can be reduced obviously.

Key Words: LED, thermal resistance, junction temperature.
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