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Table 2. Example of EE calculation. Façade system Type 4. 

4. Results 

In order to compare different façade system technologies in different weather conditions, the same case study 
model has been used. So the analysis results are not referred to a floor unit, but they are expressed in MWh. 

The results of EE and OE calculation, for the 8 façade system typologies, are shown below. 
The Fig. 2 illustrates the results of EE calculation. As it can be seen, the façade component that mainly affects the 

case study EE is the aluminum frame. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Results of EE calculation, for the 8 façade system typologies  
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The monthly results of OE calculation are shown in Fig. 3. In particular, the histograms show the amount of OE 

[MWh] during one year, with reference to two typical façade systems: Type 1, which is a single skin façade (light 
grey bars) and Type 6, which is a double skin façade (dark grey bars). Among the results achieved in the analysis 
the paper shows the OE values referred to the mentioned typologies since they have the most different kind of 
glazed systems and the most different thermal and energy performances (e.g. U-value and g-value).  

Despite the differences in terms of featuring and performances, the trends – according to climate zones B - C and 
D - E - are similar, even if as expected Type 1 has greater yearly energy need. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Monthly results of OE calculation in 5 climate zones. Two façade system typologies: Type 1 - single skin façade (light grey bars) - and 
Type 6 - double skin façade (dark grey bars). 
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As regard the sum of EE and OE, the reference period of analysis plays an important role, in results evaluation. 

The EE and OE values have been normalized according to three periods: 1 year; 10 years; 25 years. In Fig. 4 and 
Fig. 5, for each climate zone, the three periods are compared. The graphs illustrate the results of the 8 analyzed 
façade systems. For As it displayed, the double skin façade types are more advantageous than the single ones, 
referring to a period of time of more than 10 years. 

Consistently to the explained above assumptions, the EE is not related to the case study geographical location. 
The value given by the sum of EE and OE differs a lot for the different climate zones taken into account. In Fig. 6 
the sum of EE (the light grey bar) and OE (the dark grey bar), is shown for the 5 analyzed climate zones.  

On the whole the OE has a greater impact over a period of 25 years (an average of 70% of the total energy need). 
The lowest value (OE + EE) refers to Type 4 (single skin with spandrel panel) this is due to the larger opaque 
surface (60% of the total envelope surface). Concerning the EE the lowest values, refers to Type 4 and Type 5 
(single skin – window wall) since the the materials used for opaque elements have generally a smaller energy 
impact.  

 

 

 
Fig. 4. Sum of EE (light gray bars) and OE (dark grey bars) for the 8 analyzed façade system Types, with reference to three periods of time: 1 
(first column), 10 (second column) and 25 years (third column). The graphs refer to the different climate zones. Above: Turin; below: Frankfurt. 
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Fig. 4. Sum of EE (light gray bars) and OE (dark grey bars) for the 8 analyzed façade system Types, with reference to three periods of time: 1 
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Fig. 5. Sum of EE (light grey bars) and OE (dark grey bars), for the 8 analyzed façade system typologies, with reference to three periods of time: 
1 (first column), 10 (second column) and 25 years (third column). The graphs refer to the different climate zones. Form above: London; New 
York; Chicago. 






