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DEALING WITH THIN METALLIC LAYERS IN BISCO  

 
 

1. Introduction 

 

The heat transfer through thin metallic layers, for example, on plastic glazing spacers and 

around vacuum insulation, can be simulated using the Physibel programs TRISCO and 

BISCO.  While thin layers can be modelled in TRISCO (using thin grid widths), the minimum 

layer thickness in BISCO is limited by the pixel size.  A very small pixel size sometimes results 

in a bitmap that is too large due to memory limitations.  An alternative approach for such 

cases is proposed.  The method is validated for a plastic glazing spacer covered with a 

metallic layer. 

 

2. Geometric data. 

 

 

Figure 1.  Double glazing edge (sizes in mm). 

Figure 1 shows a double glazing (U = 1.1 W/m2K) with a plastic spacer covered at the left 

with a thin aluminium layer (0.03 mm).  A total glazing width of 100 mm (between outdoor 

conditions (e = 0°C, he = 25 W/m2K and indoor conditions e = 20°C, he = 7.7 W/m2K) is 

considered. 

 

3. 2D simulation using a pixel size of 0.01 mm 

 
BISCO data glazing_spacer_4_16_4_plastic_alu_0p03mm.bsc 

 

A 2D thermal simulation is performed using BISCO with a pixel size of 0.01 mm.  Therefore the 

thin aluminium layer is 3 pixels wide.  The bitmap width is 10000 pixels.  A simulation is 

performed using a triangulation size of 10 pixels, resulting in a system with 276 698 nodes.  

The course of the heat flow lines(Figure 2) clearly shows the thermal significance of the thin 

aluminium layer. 

glazing_spacer_4_16_4_plastic_alu_0p03mm.bsc
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From the heat loss Q = 3.5180 W/m, the linear thermal transmittance of the spacer can be 

derived:  = 0.065 W/mK. 

 

 

Figure 2.  Isotherms (colour increment 1 °C, line increment 5 °C) and  

heat flow lines (increment 0.1 W/m). 

 

4.    2D simulation using a pixel size of 0.1 mm and a ‘scaled aluminium thermal 

conductivity’ 

BISCO data glazing_spacer_4_16_4_plastic_alu_0p03mm_equivalent.bsc 

 

A 2D thermal simulation is performed using BISCO with a pixel size of 0.1 mm.  The thin 

aluminium layer is increased to a thickness of 0.3 mm (by a factor of 10).  As a result, the 

thickness of the left plastic leg is reduced to 0.8 mm.  The thermal conductivity of the metallic 

layer is reduced from 160 W/mK to 16 W/mK (by a factor of 10).  The bitmap width is now 

1000 pixels.  A simulation is performed using a triangulation size of 1 pixel, resulting in a system 

with 276 427 nodes.  The course of the heat flow lines shows clearly the thermal significance 

of the thin aluminium layer. 

From the heat loss Q = 3.5336 W/m (+0.44 %), the linear thermal transmittance of the spacer 

can be derived:  = 0.066 W/mK. 

The heat loss is slightly higher because part of the plastic material is replaced by the thicker 

metallic layer. 

 

 

Figure 3.  Isotherms (colour increment 1 °C, line increment 5 °C) and  

heat flow lines (increment 0.1 W/m). 

 

5. Conclusion 
 

In thermal simulations a thin metallic layer can be replaced by a thicker one provided that 

the thermal conductivity is reduced by the same factor. 

glazing_spacer_4_16_4_plastic_alu_0p03mm_equivalent.bsc

