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Energy use improvement? 
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Photographs: E.J. Nusselder 



Energy use improvement? 
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Photographs: E.J. Nusselder 



Condensation 
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Condensation 
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Condensation 
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Condensation on glazing 
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Surface temperatures of glazing 
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Condensation on glazing 
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Relative humidity near glazing 
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Condensation on glazing 
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Condensation on glazing 
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Condensation on glazing 
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Condensation on glazing 
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Condensation on glazing 
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2- en 3D-modeling 
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2- en 3D-modeling 
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Inside ventilation: Temperatures 
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Inside ventilation: Relative humidities 
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Outside ventilation: Temperatures 
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Outside ventilation: Relative humidities 
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Vacuum glazing 
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Vacuum glazing modeling 
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Vacuum glazing modeling 
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Vacuum glazing modeling 
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Vacuum glazing modeling 
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Vacuum glazing modeling 
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Vacuum glazing modeling 
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Measurements 
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Hot-box measurements TU/e 
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Hot-box measurements TU/e 
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Hot-box measurements GCU(Glasgow Caledonian University) 
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Hot-box measurements GCU 
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Hot-box measurements GCU 
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Hot-box measurements GCU 
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Hot-box measurements GCU 
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In situ measurements 
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In situ measurements GCU 
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In situ measurements GCU 
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Slimlite® beglazing 



In situ measurements GCU 
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In situ measurements GCU 
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Measurement errors heat flux devices 
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Conclusions 

• Windows in historic buildings and monuments are 

critical regarding energy losses and condensation 

• They might be improved by secondary and vacuum 

glazing  

• To estimate thermal behavior, its complexity asks for 

2- and 3-D modeling 

• Calculations should be validated 

• Generally the best measurement results in laboratory 

• In situ, large measurements errors might occur 
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