
 

THERMAL SIMULATION REPORT 
 
Report Number: TCL2014-SWA-011 
Prepared For: Steel Window Association 

42 Heath Street 
Tamworth 
Staffordshire 
B79 7HJ 

Window System Identifier: W20 
Fixed Outer Frame Identifier: W7 
Transom Frame Identifier: W8/W2 
Vent Frame Identifier: W8/W5 
Glazing System: 4 mm Planilux – 8 mm 90% 

Krypton – 4 mm Planitherm 
One or Planitherm 4S 

Spacer Bar: 8mm Edgetech Super Spacer 
Standard with butyl 
secondary sealant 

Notes: 
 

Aluminium  Bead 
 
Reference Drawing  
SWA-W20-011 

 
Result 

 
Thermal Transmittance  (Uwindow) 2.2 W/(m2K) 

 
 

(Window Configuration as defined in BS EN 14351-1 Annex E) 
 (1230mm wide x 1480mm high – vent next to fixed light) 

 
 

Report Prepared By  Dr Gary Morgan     
    Therm Consulting 

 
     

Signed: G Morgan 
       
 
Date:  2nd May 2014 
 
 
The simulations in this report were performed using Win IsoPro 7.80 
strictly according to EN ISO 10077 – 2:2012 
The files generated are attached to this report as appendices 
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F11 moving mullion
F10 + F11 mullion

F10 fixed mullion

W/(m·K)

BFRC Rating

56.7

56.7

75.4

F3 fixed jamb
L f

2D LΨ
2D

F8 + F9 sash jamb

F2 fixed head
F1 fixed sill

Gas fill (2/3)

Report Date: 02 May 2014
W20 Steel Frame 4mm Planilux 8mm 90% Krypton 4mm 
Planitherm One / 4S Edgetech Super Spacer Standard

F5 moving sash sill

Thickness of pane 1 mm
mm  All frame values to nearest 

0.5mm, gaskets to 1DP



 
 

 

 
 

 



 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Mullion.f2d 
 
 
 
 
 
Calculation of the linear thermal transmission coefficient Ψ according to EN ISO 10077-2 
Simulation model: 

Dimensions (width x height): 453,64 x 64,69 mm 
Number of elements in simulation model: X-direction: 371; Y-direction: 144 

 

 
 
 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    19,994 W/m 
  2D thermal conductance L2D:  1,000 W/mK 
 
  Length top/left:    190,00 mm 
  U-value top/left:    1,114 W/m²K 
 
  Length bottom/right:    190,00 mm 
  U-value bottom/right:    1,114 W/m²K 
 
  Ψ-value:     0,108 W/mK 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -19,994 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 16,128 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 3,865 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 1 calibrating panel 0,035  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 alu (Si-Leg.) 160 - bead 160,000  0,900  X 
 3 PVC-U Rigid 0,170  0,900  X 
 3 stainless steel 17 17,000  0,900  X 
 3 structural steel 50 50,000  0,900  X 
 3 structural steel 50 (2) 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 5 EPDM 0,250  0,900  X 
 5 PVC soft 0,140  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 

 



 
 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Mullion.f2d 
 
 
 
 
 
Calculation of the thermal transmission coefficient Uf according to EN ISO 10077-2:2003-12 
Simulation model: 

Dimensions (width x height): 453,64 x 64,69 mm 
Number of elements in simulation model: X-direction: 371; Y-direction: 144 

 

 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    21,496 W/m 
  2D thermal conductance L2D:  1,075 W/mK 
 
  Length 1:     190,00 mm 
  U-value 1:     1,595 W/m²K 
 
  Length 2:     190,00 mm 
  U-value 2:     1,595 W/m²K 
 

Uf-value:     6,167 W/m²K 
 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -19,994 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 16,128 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 3,865 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 1 calibrating panel 0,035  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 alu (Si-Leg.) 160 - bead 160,000  0,900  X 
 3 PVC-U Rigid 0,170  0,900  X 
 3 stainless steel 17 17,000  0,900  X 
 3 structural steel 50 50,000  0,900  X 
 3 structural steel 50 (2) 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 5 EPDM 0,250  0,900  X 
 5 PVC soft 0,140  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 

 
 



 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Outer Frame.f2d 
 
 
 
 
 
Calculation of the linear thermal transmission coefficient Ψ according to EN ISO 10077-2 
Simulation model: 

Dimensions (width x height): 212,18 x 51,79 mm 
Number of elements in simulation model: X-direction: 153; Y-direction: 77 

 

 
 
 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    8,277 W/m 
  2D thermal conductance L2D:  0,414 W/mK 
 
  Length top/left:    190,00 mm 
  U-value top/left:    1,114 W/m²K 
 
  Length bottom/right:    0,00 mm 
  U-value bottom/right:    0,000 W/m²K 
 
  Ψ-value:     0,051 W/mK 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -8,277 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 7,248 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 1,029 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 structural steel 50 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 

 



 
 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Outer Frame.f2d 
 
 
 
 
 
Calculation of the thermal transmission coefficient Uf according to EN ISO 10077-2:2003-12 
Simulation model: 

Dimensions (width x height): 212,18 x 51,79 mm 
Number of elements in simulation model: X-direction: 153; Y-direction: 77 

 

 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    9,088 W/m 
  2D thermal conductance L2D:  0,454 W/mK 
 
  Length 1:     190,00 mm 
  U-value 1:     1,595 W/m²K 
 
  Length 2:     0,00 mm 
  U-value 2:     0,000 W/m²K 
 

Uf-value:     6,580 W/m²K 
 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -8,277 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 7,248 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 1,029 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 structural steel 50 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 

 
 



 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Sash.f2d 
 
 
 
 
 
Calculation of the linear thermal transmission coefficient Ψ according to EN ISO 10077-2 
Simulation model: 

Dimensions (width x height): 245,20 x 64,69 mm 
Number of elements in simulation model: X-direction: 219; Y-direction: 121 

 

 
 
 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    11,973 W/m 
  2D thermal conductance L2D:  0,599 W/mK 
 
  Length top/left:    190,00 mm 
  U-value top/left:    1,114 W/m²K 
 
  Length bottom/right:    0,00 mm 
  U-value bottom/right:    0,000 W/m²K 
 
  Ψ-value:     0,057 W/mK 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -11,973 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 9,155 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 2,818 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 structural steel 50 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 

 
 



 
 
Simulation software: WinIso2D 7.80 
Date: 02.05.2014 
File: C:\Users\Gary\Documents\MyDocs from Thermbridge\Thermal Simulation Output 
Files\Steel Window Association\May 2014\W20 - Thermal Simulations\W20 Domestic 
Aluminium Bead - doube gaskets\Sash.f2d 
 
 
 
 
 
Calculation of the thermal transmission coefficient Uf according to EN ISO 10077-2:2003-12 
Simulation model: 

Dimensions (width x height): 245,20 x 64,69 mm 
Number of elements in simulation model: X-direction: 219; Y-direction: 121 

 

 
 
Boundary conditions: 
 External: 

Temperature Θe:    0,00 °C 
Surface resistance Rse:   0,040 m²K/W 

Internal: 
 Temperature Θi:    20,00 °C 

Surface resistance Rsi 1:   0,130 m²K/W 
Surface resistance Rsi 2:   0,200 m²K/W 
 

Results: 
  Temperature difference dT:   20,00 K 
  Total heat flow Q:    12,658 W/m 
  2D thermal conductance L2D:  0,633 W/mK 
 
  Length 1:     190,00 mm 
  U-value 1:     1,595 W/m²K 
 
  Length 2:     0,00 mm 
  U-value 2:     0,000 W/m²K 
 

Uf-value:     5,890 W/m²K 
 

 



 
 
Materials: 
 Material R 

(m²K/W) 
 T (°C) Q(gesamt) 

(W/m) 
10077 

konform 
 ****ADIABAT**** 0,000  0,000 0,000  
 1 boundary condition outside 0,04, 

0°C, 80% 
0,040  0,000 -11,973 X 

 1 boundary condition intside 0,13, 
20°C, 50% 

0,130  20,000 9,155 X 

 1 boundary condition intside 0,20, 
20°C, 50% 

0,200  20,000 2,818 X 

 1 air EN ISO 10077-2 (cavities in 
profiles) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles <=2mm) 

    X 

 1 air EN ISO 10077-2 (cavities in 
profiles, sparse ventilated) 

    X 

 Material L 
(W/mK) 

 Emiss  10077 
konform 

 3 alu (Si-Leg.) 160 160,000  0,900  X 
 2 Float Glass 1.0 1,000  0,837  X 
 3 structural steel 50 50,000  0,900  X 
 5 Elastomeric Foam Flexible 0,050  0,900  X 
 6 butyle 0,240  0,900  X 
 6 Super Spacer Standard 0,130  0,900  - 
 6 Silicon, unfilled 0,350  0,900  X 
 SZR L=0.0111 0,011  0,900  - 
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