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Abstract
In order to improve the energy consumption issues caused by building exterior windows, people
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have begun to pay attention to the development of new energy-saving glass products. Fully tem-
pered vacuum glass, as a new energy-saving glass product, has good insulation performance. Its
internal vacuum state eliminates most of the heat convection and conduction, while low radiation
film reduces radiation heat transfer. This article takes fully tempered vacuum glass as the research
object, analyzes its heat transfer mechanism by establishing a heat transfer physical model, and
obtains the key influencing factors of the heat transfer performance of fully tempered vacuum
glass. On this basis, the Analytic Hierarchy Process is used to determine the weights of evaluation
factor indicators, and a weighted average model is used to conduct a fuzzy comprehensive evalua-
tion of five groups of schemes. The effectiveness of the fuzzy comprehensive evaluation model is
verified through experiments. The results indicate that the fifth group of fully tempered vacuum
glass has the best heat transfer performance, and the fuzzy comprehensive evaluation model is
consistent with the experimental results, providing a feasible reference for the optimization of
heat transfer performance schemes of fully tempered vacuum glass.
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Figure 1. Structural schematic diagram of fully tempered vacuum glass
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Figure 2. Heat transfer physical model of fully tempered vacuum glass
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Table 1. Boundary conditions for heat transfer coefficient of different standards
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Table 2. Five fully tempered vacuum glass solutions
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Table 3. Five fully tempered vacuum glass schemes after quantification
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Figure 3. Hierarchical model structure of heat transfer coefficient of fully tempered vacuum glass
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Figure 4. Diagram of the thermal conductivity device
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Figure 5. Schematic diagram of the thermal conductivity measurement
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Table 6. Test data for five types of fully tempered vacuum glass

6. AMEMEETHIBRIAEKE

7 % TJ/K C/WmM?K?Y  Cap/WmZK?Y  CHWmMZKY  uw-m2K?Y
B1 311.76 0.785 0.215 0593 0.54
B2 311.78 0.773 0.239 0.560 0.51
B3 312.00 0.644 0.150 0510 0.47
B4 311.91 0.697 0.180 0537 0.49
B5 312.13 0.569 0.120 0.462 0.43
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