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• Windows and curtain walls: high U-values

• Calculation method well defined

• Software: available

• Industry: more ambition than knowledge

• No design guidelines in literature

GOAL

• Design guidelines
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NFRC 100-2014

• Refers to ISO 15099 and ISO 10077-2

• Boundary conditions: Tin 21°C, Tout -18°C, wind speed 5.5m/s

• Indoor convective heat transfer coefficient is based on center-of-panel IGU surface temperature

• A cross-section should include at least 150mm of glazing section

• Correlation for convective heat transfer coefficient?

• Specific guidelines for curtain wall systems?

Therm 6.3 / Window 6.3 NFRC 
• Screws: section at thermal bridge

• Adopt a surface area based thermal conductivity
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ISO 12631

• Refers to ISO 15099 and ISO 10077-2

• Boundary conditions: Tin 20°C, Tout 0°C

• Interior surface resistance is 0.13 m²K/W in plane surfaces, and 0.20 m²K/W at edges or corners 

with reduced heat transfer.

• Exterior surface resistance is 0.04 m²K/W

• A cross-section should include at least 190mm of glazing section

• default ΔU is added to account for screws

or adopt a surface area based thermal conductivity
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NFRC 100-2014 vs ISO 12631

• Both refer to ISO 15099 and ISO 10077-2

• Small differences in boundary conditions and treatment of cavities

• Difference due to different convection correlations for cavities < 3% on U-value

• ISO 12631 was adopted here

• How to model screws?



SIMULATION METHOD

12

Q Q Uf

[W/m] [W] [W/m²K]

Frame without screw

BISCO 8.3127 2.256 2D – triangular mesh

TRISCO 8.3205 2.259 3D – orthogonal mesh

SOLIDO 8.3205 2.259 3D – node fitting mesh

Frame with screw

SOLIDO 1.1049 2.526 Reference

TRISCO 1.1141 2.564 +2

Smoothed lambda method (EN 13947) BISCO 8.4918 2.363 -6

Smoothed thickness method (EN 13947) BISCO 8.9182 2.585 +2
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Addition of surface heat transfer 

resistance:

0.04 + 0.13 = 0.17 m²K/W

U = 5.88 W/m²K
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U = 7.344 W/m²K U = 5.274 W/m²K
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U-values: -5%
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Ψ 60mm = 0.576 W/mK

Ψ 50mm = 0.534 W/mK

Ψ –values: -7%

U-values: -5%
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GFRP frame Polymer pressure plate



10. ADDITIONAL INSULATION

52



- CONTEXT

- SIMULATION METHOD

- MODEL

- 10 PARAMETERS

- CONCLUSIONS

53



CONCLUSIONS

54

Some parameters are taken into account in standard calculations

Following are typically not:

 Depth of the frame

 Position of IGU

 Thickness of IGU

 Spacing between screws
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Thank you for your attention!

Thank you for your attention!

Belgium


