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A Study of Adiabatic Performance for Vacuum Glazing with Design Conditions

Il Sun Hwang', Young Lim Lee*

Abstract

Recently, the low-emissivity glass has been used to reduce the energy loss through building windows. However, it simply

reduces the inflow of solar rays and has a relatively high heat transmission coefficient. To solve the problems, a

high-efficiency vacuum glazing has been under development but it has not been actively used due to its high price and

insufficient performance. In this paper, the effects of internal pressure, pillar (spacer) height, pillar diameter, pillar interval,

emissivity etc. on the performance of vacuum glazing have been analyzed with three-dimensional computational fluid

dynamics and structural analysis. As a result, the performance of vacuum glazing was predicted more accurately and major

factors that determine the performance of vacuum glazing were optimized.

Key Words : Vacuum glazing(2-5-3-2]), Adiabatic performance(T+E4d-5), Heat transmission coefficient( B 3IH-F-8
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Table 1 Range of major factors for numerical analysis

glass gap (mm) 0.2~1
pressure (torr) 10~760
spacer interval (mm) 13~33
spacer diameter (mm) 0.1~0.4

Fig. 1 Schematic of Heat transfer model
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Fig. 2 Mesh system for CFD
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Fig. 3 Mesh system for structural analysis
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Table 2 Material properties for structural analysis

soda lime glass zirconia
Density (g/cm’) 244 5.75
Young's modulus (GPa) 70 205
Poisson's Ratio 0.23 0.23
Compressive Strength (MPa) 325 2000
18
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Fig. 4 Temperature change of indoor and outdoor glass surface
with internal pressure
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Fig. 5 Variations of heat transmission coefficient with internal
pressure
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Fig. 6 Variations of heat transmission coefficient with glass gap
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Fig. 7 Variations of stress of vacuum glass surface
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Fig. 8 Variations of heat transmission coefficient with emissivity
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