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Abstract For air-tight modern buildings, secondary damage is likely to occur due to condensation in the relatively high
heat-transmission windows since water vapor is not easy to discharge. Therefore, in this study, condensation performance
of vacuum glazing was numerically analysed, compared with that of ordinary glass and confirmed experimentally by three
sheets of vacuum glazing manufactured. The results show that the heat transmission coefficient of the vacuum glazing whose
internal pressure is 10” torr was as low as about 5.7 W/m’ - K. Thus, the condensation performance as well as the adiabatic
performance was greatly improved compared to that of the ordinary glass.
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Table 1 Major factors for numerical analysis

Factors Values

-20~10Cin winter

Ambient t o s
mbient temperature 28~40TCin summer

Glass gap(mm) 0.15
Spacer interval(mm) 23
Spacer diameter(mm) 0.5

10°~10"

10.15 for vacuum glazing
5 or 10 for sheet glass

Internal pressure(torr)

Glass thickness(mm)

Table 2 Glass type for numerical analysis

glass type glass characteristics

. . -3
vacuum glazing 1 internal pressure 10~ torr

vacuum glazing 2 internal pressure 107 torr
vacuum glazing 3 internal pressure 10" torr
sheet glass 1 thickness 10 mm

sheet glass 2 thickness 5 mm

(a) top view(zoomed around a spacer)

(b) front view
Fig. 1 Mesh system for CFD.
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Fig. 2 Schematic of condensation test equipment. with outdoor temperature in summer.
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Fig. 5 Variations of temperature difference between

indoor glass surface and outdoor glass surface
with outdoor temperature in winter.
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Table 3 Condensation Performance

TS[ T ] (l)Condensalion[%] CPCondensalion[%]
(measured)  (calculated) (observed)

Sample 1 13.6 67 72
Sample 2 15.6 74 79
Sample 3 14.2 69 73

10 mm
sheet glass

Glass type
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