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Figure 1 Basic structure of vapor chamber
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Figure 2 The condensation surface temperature
and heat flux of the biporous
condenser-side wick
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Figure 3 Principle of boiling heat transfer in evaporation section of the limited confined space
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Figure 4 Start-up performance of vapor
chamber with composite wick at
40 % filling ratio
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Figure 5 Thermal resistance model of vapor chamber
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Figure 10 Variation of thermal resistance with the change of heat load and inclination angle
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Research Status of Thermal Resistance Performance of Vapor Chamber

LI Xiaohui', DENG Kaijiang"*",LUO Daqiang” ,ZHANG Ruikun*
(1. School of Mechatronic Engineering and Automation, Foshan University, Foshan 528225, China; 2. Foshan Tong-
bao Electrical Precision Alloy Co., Ltd., Foshan 528131, China; 3. Ansteel Research Institute Co., L.td, Anshan
114009, China)

Abstract: With the accelerated replacement of electronic products, the demand for performance has also increased. This trend
has significantly promoted the development of electronic products toward miniaturization and high performance. However,
miniaturization and high performance are often accompanied by a sharp increase in the heat flux, which brings unprecedented
challenges to thermal design. In practice, if the heat flux generated by electronic products cannot be dissipated promptly, it
will not only lead to a significant decline in its performance, but may also lead to equipment damage in extreme cases.
Therefore, efficient heat-dissipation technology has become a key bottleneck for the sustainable development of electronic
products. In recent years, the applications of vapor chamber technology has become an important way to solve the problem of
efficient heat dissipation in miniaturized electronic products. The purpose of this study is to analyze the current status and
development trends of vapor chamber technology and to construct a comprehensive framework system by elaborating its
structure, working principle, and heat transfer efficiency. In particular, the calculation method of thermal resistance, as a core
indicator of the heat dissipation efficiency of a vapor chamber, is crucial for achieving high heat dissipation efficiency. To
comprehensively understand and improve the thermal resistance performance of the vapor chamber, this study provides a
systematic review of the factors affecting thermal resistance performance. These factors can be broadly categorized into two
main groups. The first group is the composition of the vapor chamber, which mainly includes the wick, envelope material,
and working medium. Among them, the wick, as a key structure affecting the thermal resistance, will be the focus of this
paper, which examines current research status of its type and performance. The second group comprises the external
environmental conditions during the work of the vapor chamber, such as the heat source characteristics, inclination angle and
cooling conditions. Changes in these external factors significantly impact the thermal resistance of the plate. Therefore, their
research is indispensable. Finally, based on the structural characteristics of the vapor chamber and the current technological
development trends, future development directions are discussed.

Keywords: 3C electronic products; heat dissipation technology; vapor chamber; heat transfer performance; thermal resistance;

wick; working fluid ; research progress



