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Optimization and Light Efficiency Analysis of the Integrated Sealed Frame Structure for LED Panel Lights

Cai Shengchao
Jiaxing Pinhui Lighting Electrical Co., Ltd. Jiaxing, Zhejiang 314000

[ Abstract ] Addressing the assembly tolerances, sealing failures, and high thermal resistance challenges of traditional split-type LED

panel lights, this study investigates the synergistic optimization mechanism of an integrated sealed frame. Based on

geometric optics and radiation heat transfer theory, the research analyzes how the integrated structure constrains photon

transmission and thermal flow distribution, revealing the "structure-heat-light" multi-physics coupling mechanism. By

designing side wall microstructures, optimizing natural convection channels, and controlling heterogeneous material

interfaces, a synergistic model is established. The study demonstrates strategies for suppressing light leakage at sealing

interfaces and managing stress release under thermal expansion mismatch, highlighting the critical role of

microstructural morphology control in enhancing light extraction efficiency and environmental reliability. The findings

aim to establish a qualitative theoretical framework that provides robust support for rational design of high-efficiency,

high-reliability panel lights.

[ Key words ] LED panel light; integrated sealed frame; structural optimization; luminous efficacy analysis; geometric optics;

thermal management; multiphysics field coupling
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