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The Condensation Risk Assessment of Vacuum Multi-Layer Glass and
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Abstract An external window directly affects the energy performance of its building. In modern well-insulated buildings,
U-values for walls of 0.36 W/m'’K or even lower can be realized. In such buildings, glazing with typical U-value of 2.1
W/m'K or higher creates thermal weak spots on the facade. The performance of the existing triple glass window has been
limited to energy savings and condensation prevention. In this study, the performance of condensation prevention of a vacuum
multi-layer glass was analyzed. The final conclusion through mock-up experiments is as follows. The surface temperature
of the vacuum multi-layer glass was 2°C higher, and the temperature difference ratio (TDR) was 0.07 lower, than the
corresponding values of the triple glass.
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Table 1 U-value tested glass and general pair glass

52 mm low-e 52 mm low-e 27 mm low-e

16 mm 22 mm 22 mm low-e 22 mm double . .
Pair glass Pair glass Pair glass low-e Pair glass triple glass triple glass vacuum glas
' (6L+17.5A+ (6L+17.5A+ (5L+0.25V+
+6A+ +10A+ +12A+ +12A+
(3C+6A+5C) (6C+10A+6C) (LH12A+3C) (SDF12A+5C) 5C+17.5A+6C) 5C+17.5A+6L) 5C+12A+50C)
3.3 W/m'K 2.7 W/m'K 1.7 W/m'K 1.3 W/m'K 1.2 W/m'K 1.0 W/m'K 0.5 W/m'K
*C : Clear Glass, A : Air, L : Low-e, D : Double low-e, V : Vacuum
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(a) Schematic of test chamber

(b) Prototype construction
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(c) Schematic of triple glass and vacuum glass

Fig. 1
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Schematic and photo of test apparatus.
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Fig. 2 Sensor location.
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Table 2 Classes for the evaluation of condensation rlsk()

Classes of condensation risk evaluation as function of the temperature factor “f”
Rsi hi
KW | WK C00 C60 C65 C69 C70 C75 C80
f<0.6 (0.6 <f<0.65[0.65 <f<0.69/0.69 < £<0.7|0.7 < f<0.75|0.75 < £<0.8 f> 08
011 9 not OK : not OK : not OK : not OK : OK : OK : OK :
’ (high risk) | (mean risk) | (mean risk) | (mean risk) (low risk) (low risk) (minimum risk)
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Table 3 Temperature difference ratio(temperature factor) of
test glass(at -207C)

Triple glass Vacuum glass

Center 0.12(0.88) 0.07(0.93)

Edge 0.21(0.79) 0.13(0.87)

Frame 0.14(0.86) 0.10(0.90)

Rail 0.22(0.78) 0.19(0.81)
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Table 4 Regression equations of triple and vacuum glass
according ambient temperature

Re i i
Model | Part | (v : surfee temp, | Stondard
X : ambient temp.) deviation
center y = -0.1074x + 17.76 0.988
triple edge y =-0.111x + 17.53 0.948
glass frame y = -0.2023x + 16.02 0.993
rail y = -0.2325x + 15.37 0.999
center y = -0.0607x + 18.69 0.959
vacuum edge y = -0.0806x + 18.30 0.850
glass frame y = -0.1133x + 17.64 0.913
rail y = -0.1841x + 16.15 0.994
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