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THE CONCEPT OF MESHING  

IN BISCO (V13) AND THERM (V7.8) 
 

 

1. Introduction 
This document discusses differences in mesh settings between BISCO and THERM. In the first part, 
two abstract test cases are modelled using both programs. In the second part, a wooden and an 
aluminum window frame are analysed. The simulations were performed with BISCO version 13.0.05 
and THERM version 7.8. 

Finite Element Mesh in THERM 

THERM automatically divides a 2D component’s cross-section into non-overlapping quadrilateral 
elements for heat-transfer analysis. Its Quad Tree mesh parameter (range: 1–9) controls mesh 
fineness, with higher values creating finer meshes but requiring more computation time. The default 
“Mesh Parameter” value is 6 and 10% for the “Maximum % Error Energy Norm”. 

   

Figure 1. Options setting for THERM modelling 

Triangulation Mesh in BISCO 

BISCO uses a Delaunay triangulation mesh, connecting contour and inner nodes to maximize the 
smallest triangle angles. This produces a well-shaped mesh, resulting in a well-conditioned system 
for fast and stable solutions. Users can adjust the mesh size to achieve the desired level of detail, 
and results for various mesh settings are compared against the THERM reference case. 
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2. Model Setup 
                                                                                                                model1_therm.thm model1.bsc 
                                                                                                                model2_therm.thm    model2.bsc 

Two models with identical geometry were analysed (Figure 1 and Figure 2).  In model 2 more 
extreme thermal conductivity values are considered. A resolution of 0.05 mm/pixel was applied. 

- Material Properties: Thermal conductivity and surface emissivity values were identical to those 
used in THERM. 

- Boundary Conditions: Indoor temperature was set to 20 °C with a fixed global surface 
coefficient of 7.7 W/m²K, and outdoor temperature to 0 °C with a fixed global coefficient of 
25 W/m²K. 

  

Figure 2. Model 1 data in BISCO format. 

 

Figure 3. Model 2 data in BISCO format. 

For each model, seven BISCO simulations were run with progressively finer meshes, ranging from 
2,788 to 4,356,625 nodes. The THERM reference case used approximately 10,000 nodes with the 
settings as below.  
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The results of these simulations are shown as follows. (see also mesh_results.xlsx) 

  

 

Figure 4. Model 1 – BISCO and THERM results 

    

Figure 5. Model 2 – BISCO and THERM results 
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Figure 6. Model 1 THERM results: isotherms. 

 

 

Figure 7. Model 1 BISCO results: isotherms. 

 

 

Figure 8. Model 2 THERM results: isotherms. 

 

 

Figure 9. Model 2 BISCO results: isotherms. 
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3. Window frame models 
Two window frame models were analysed: a wooden frame and a thermally broken aluminium 
frame. For the BISCO simulations, a resolution of 0.1 mm/pixel was used. Material thermal 
conductivity and surface emissivity values were set identical to those in THERM. 

The boundary conditions follow the definitions as per NFRC 100: 

Outdoor: exterior air temperature of –18°C, black body radiation with convective surface 
coefficient of 26 W/m2.K (type BC_SIMP, standard ISO 15099). 

Indoor: air and radiation temperature of 21°C (auto enclosure model) (type BC_SKY). 

   

The settings in THERM are set as below, resulting in approximately 2,600 nodes for wooden frame 
and 6,400 nodes for aluminium frame. 
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3.1. Wooden frame  
Wooden_frame-Jamb.THM 

Wooden_frame-NFRC.bsc 

BISCO and THERM simulations for a sample wooden frame are compared. 

 

     

Finite element mesh in 
THERM, default: 8. 

Triangulation mesh in 
BISCO, default: 20. 

Isotherms in THERM 

 

Isotherms in BISCO 

 

  

Figure 10. Wooden frame - BISCO and THERM results 
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3.2. Thermally broken frame. 
Alu_frame-Jamb.THM 

Alu_frame-NFRC.bsc 

BISCO and THERM simulations for a sample thermally broken frame are compared. 

    
 

Finite element mesh in 
THERM, default: 8. 

Triangulation mesh in 
BISCO, default: 20. 

Isotherms in THERM 

 

Isotherms in BISCO 

 

 

Figure 11. Thermally broken frame - BISCO and THERM results 
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Discussion 

The results show an excellent agreement between BISCO and THERM. Compared to THERM, BISCO 
requires a grid with a higher number of nodes to achieve a precise result, especially when large 
thermal conductivity differences occur. 
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