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Abstract

LED luminaires are increasingly widely used in the field of lighting, but their heat dissipation issues directly affect the luminous
efficiency, lifespan, and reliability of the luminaires. This paper focuses on the structural research and optimal design of LED
luminaire heat sinks, deeply analyzing the characteristics and deficiencies of existing heat sink structures. Combining thermal
principles such as heat conduction, convection, and radiation, it explores the influence mechanisms of materials, structural
parameters, operating conditions, and other factors on heat dissipation performance. Furthermore, it proposes systematic optimization
design strategies from dimensions such as multi-objective optimization, bionic manufacturing, material composites, and intelligent
control. Through case analysis to verify the effectiveness of optimization methods, and looking forward to future research directions,
this paper aims to provide technical support for the high-performance and miniaturization development of LED lighting products, and
promote high-quality progress in the LED lighting industry.
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