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Study on Thermal Performance of Thin—glass Triple—pane Glazing
Based on Existing Window

PENG JinqingT ,DU Yuchen, TAN Yutong, LI Houpei, LUO Yimo
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Ultra—thin glass is used to renovate windows. The thin—glass triple—pane glazing with two cavities is
developed, so as to investigate the impacts on the thermal performance of the windows by optimizing glass thickness,
adjusting the number and position of low emissivity (low—E) coatings, and filling different inert gases. Firstly,
hierarchical and K-means clustering methods are used to cluster glass types in the International Glazing Database
(IGDB) to determine seven low—E glass types. Secondly, based on typical window frame structures, single or
combined strategies such as inserting thin glass, adjusting the low—E coatings, and changing the filling medium are
proposed. Then, based on WINDOW, THERM, and Optics, the thermal performance of thin insulating windows
under different renovation strategies is analyzed, and a full-scale experimental platform is built to conduct

experimental research on the thermal performance of thin insulating windows. Finally, the impact of different
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renovation strategies on thermal parameters is quantified by the E-FAST sensitivity analysis method. The results

show that compared with low—E insulating windows, the heat transfer coefficient of the renovated thin insulating

window can be reduced by 30.64%. The type of cavity medium and low—E coating are the key parameters affecting

the thermal performance of thin insulating windows. Compared with the renovation method of replacing the whole

window, the renovation method of using thin—glass triple—pane glazing for window renovation can reduce material

costs by 83%~87%.

Key words: ulira—thin glass ; hollow glass window ; thermal performance ;low—E glass
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Fig.1 Structure diagram of reference hollow window
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Fig.2 Transmittance curves of seven types of low—E glass
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Tab.3 Optical performance parameters of typical

low-E glass
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Fig.4 Schematic diagram of heat transfer coefficient testing

device for thin insulating glass
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Fig.7 Thermal performance of thin insulating glass system

coated with one low—E coating
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Fig.8 Thermal performance of thin insulating glass system

coated with two same types of low=E coatings
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Fig.9 Thermal performance of thin insulating glass system

coated with two different types of low—E coatings
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Tab.5 Max/min thermal performance of glass system with different cavity fillings and coating configuration strategies
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Tab.6 Comparison of thermal performance between thin hollow windows and benchmark hollow windows
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Fig.10 Function model of thermal performance parameters of BA%E  BEME 0004 0113 0.267 0.626

glass and whole window
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Tab.8 Types and average market prices of main

production materials for exterior windows
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