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Intro Soudal NV        SoudaFrame SWI    1532pm03

Because a separate heating system is not necessarily 

required in Passive Houses, high demands are placed on 

the quality of the building components used. The colder 

the climate, the higher the requirements for  the 

components. To cover this, PHI has identified regions of 

similar requirements, and defined certification criteria. 

These criteria are available for free download at the 

website of the Passive House Institute.

If no radiator is placed under the window, its thermal 

transmittance UW (U-value) may not exceed a climate-

dependent value in order to prevent unpleasant radiation 

losses and cold down droughts. For a given quality of 

glazing, this results in restriction of the thermal losses of 

the window frame and the glass edge. In that context, the 

installation situation of the window in the wall is relevant. 

Because of that, a UW,installed exemplary tested for the 

certification has been defined.

Also the hygiene criterion must be met. For reasons of 

hygiene, this criterion limits the minimum individual 

temperature on window surfaces to prevent condensate 

and mold growth.  

The below stated requirements for awarding the label 

"Certified Passive House Component" have been set by 

the Passive House Institute (PHI). 

Passivhäuser stellen aufgrund der Möglichkeit, auf ein 

separates Heizsystem zu verzichten, hohe Anforderun-

gen an die Qualität der verwendeten Bauteile. Dabei 

steigen die Anforderungen, je kälter das Klima ist. Darum 

hat das Passivhaus Institut Regionen gleicher Anforder-

ung identifiziert und für diese Zertifizierungskriterien 

festgelegt. Die Kriterien sind auf der Homepage des 

Passivhaus Instituts als kostenfreier Download verfügbar. 

Wird keine gezielte Heizwärmezufuhr unter den Fenstern 

vorgesehen, darf der Wärmedurchgangskoeffizient der

 verwendeten Fenster (Fenster-U-Wert) UW einen vom 

Klima abhängigen Höchstwert nicht überschreiten, damit 

es nicht zu störendem Strahlungswärmeentzug und 

Kaltluftabfall am Fenster kommt. Daraus ergeben sich bei 

gegebener Verglasungsqualität Grenzen für den 

Wärmeverlust im Bereich des Fensterrahmens.In diesem 

Kontext ist die Einbausituation des Fensters relevant. 

Darum wurde auch für UW,eingebaut ein Maximalwert 

festgelegt, der im Rahmen der Zertifizierung beispielhaft 

geprüft wurde.

Des Weiteren ist das Hygienekriterium zu erfüllen. 

Dieses Kriterium begrenzt die minimale Einzeltemperatur 

an der Innenseite der Fensteroberfläche, um 

Tauwasserausfall und Schimmelbildung zu vermeiden. 

Durch das Passivhaus Institut (PHI) wurden die unten 

stehenden Anforderungen zum Erlangen der 

Auszeichnung "Zertifizierte Passivhaus Komponente“ 

festgesetzt. 

INTRODUCTION   I   EINLEITUNG
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Frame width

Rahmenbreite 

U-value frame 

Rahmen-U-Wert

Ψ-glass edge 

Glasrand-Ψ-Wert

SoudaFrame SWI 90 Installed Installed Installed

Not covered Ψinstall [W/(mK)] 0,051 0,031 0,029 0,029 0,88 0,029 0,028 0,028 0,88

Partially covered Ψinstall [W/(mK)] 0,018 0,018 0,86

Completely covered Ψinstall [W/(mK)] -0,009 -0,009 0,81 0,007 0,007 0,83

With shading Ψinstall [W/(mK)] 0,042 0,013 0,87

SoudaFrame SWI 130

Not covered Ψinstall [W/(mK)] 0,026 0,019 0,018 0,018 0,85 0,020 0,020 0,020 0,86

Partially covered Ψinstall [W/(mK)] 0,010 0,010 0,83

Completely covered Ψinstall [W/(mK)] -0,014 -0,014 0,78 0,002 0,002 0,81

SoudaFrame SWI 160

Not covered Ψinstall [W/(mK)] 0,017 0,016 0,016 0,016 0,84 0,019 0,018 0,018 0,85

Partially covered Ψinstall [W/(mK)] 0,010 0,010 0,83

Completely covered Ψinstall [W/(mK)] -0,013 -0,013 0,78 0,002 0,002 0,81

SoudaFrame SWI 200

Not covered Ψinstall [W/(mK)] 0,018 0,016 0,016 0,016 0,84 0,019 0,019 0,019 0,85

Partially covered Ψinstall [W/(mK)] 0,011 0,011 0,83 Calculation I  Berechnung

Completely covered -0,008 -0,008 0,79 0,006 0,006 0,82

%

Not covered Ψinstall [W/(mK)]

Partially covered Ψinstall [W/(mK)]

Completely covered Ψinstall [W/(mK)]

RESULTS I ERGEBNISSE Soudal NV        SoudaFrame SWI    1532pm03

Description

0,036 0,036Ψg [W/(mK)] 0,026 0,026

kk10.09.2020

Passivhaus Institut  Darmstadt

criteria would be met @ Ug=0,60 W/(m²K)

criteria not met

0,034

0,75

Beschreibung

Window mounting system made from 

GRP (0,19 W/(mK)), system width 90, 

130 160, 200 mm. Assembly by way of 

adhesive and mechanical fixing. 

Additional thermal losses by reinforcing 

brackets made from steel determined by 

3D heat flux simulation. Losses are to 

be inlcuded where the load exceeds a 

certain level, see certification report.

Fenstermontagesystem aus GFK (0,19 

W/(mK)) in den Ausladungen 90, 130, 

160 und 200 mm. Befestigung durch 

Verkleben und Verschraubung. 

Zusätzliche Wärmeverluste über 

Verstärkungswinkel aus Stahl wurden 

über 3D Wärmestromsimulation ermittelt 

und sind anzusetzen, falls eine 

bestimmte Last überschritten wird, vgl. 

Zertifikatebericht.
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Soudal NV, 

Steven Van Orshaegen

   

VanOrshaegen@soudal.com



3D Soudal NV        SoudaFrame SWI    1532pm033D-simulations

The thermal losses through the reinforcement steel 

brackets for higher window loads were determined by 

3D-thermal flux simulations performed by the Passive 

House Institute for all frame variants with the metal 

frame. The minimum mesh size is 1 mm. 

After simulating the thermal flux, the model was 

calculated again without the bracket to be able to 

calculate the χ-values, which were determined to 1.25 

mW/K for the 90 mm frame, 1.48 mW/K for the 130 mm 

frame, 1.52 mW/K for the 160 mm frame and 1.49 mW(K 

for the 200 mm frame. 

Die Wärmeverluste über die verstärkenden Stahlwinkel 

für höhere Lasten wurde mittels 3D-Wärmestrom-

simulation durch das PHI ermittelt mit dem 

Aluminiumrahmen ermittelt. Die minimale Maschenweite 

des Netzes beträgt 1 mm.

Nach der Wärmestromberechnung wurde die Simulation 

ohne Stahlwinkel wiederholt um den χ-Wert zu 

bestimmen, der für den 90 mm Rahmen 1,25 mW/K 

beträgt. Für den 130 mm Rahmen wurden 1.48 mW/K, für 

den 160 mm Rahmen 1.52 mW/K und für den 200 mm 

Rahmen 1.49 mW/K ermittelt. 

SoudaFrame SWI 90 SoudaFrame SWI 200

Number of 

brackets
0 2 3 4 per meter

SWI 90 χ [mW/K]

Maximum load 787 - - - kg/m

Additional losses 0 0,002 0,004 0,005 W/(mK)

SWI 130 χ [mW/K]

Maximum load 222 629 679 729 kg/m

Additional losses 0 0,003 0,004 0,006 W/(mK)

SWI 160 χ [mW/K]

Maximum load 130 500 550 600 kg/m

Additional losses 0 0,003 0,005 0,006 W/(mK)

SWI 200 χ [mW/K]

Maximum load 61 375 425 475 kg/m

Additional losses 0 0,003 0,004 0,006 W/(mK)

1,25

1,48

1,52

1,49

The following table shows the additional losses of reinforcement 

brackets and how many to use at what load.
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Material λ[W/(m·K)] ε
Ar18 in 48 mm U 0,7 0,029 0,900
Glass  I  Glas 1,000 0,900
Integral frame | Integralrahmen 0,118 0,900
Polysulfide  I  Polysulfid 0,400 0,900
phA-Spacer 0,200 0,900

ψ
ed A

 =
Φ

∆T
- U

g
·b

g 
- U

f
·b

f
=

9,765

30,000
- 0,700·0,301 - 0,899·0,099 =  0,026 W/(m·K)

Φ = -9,76470 W/m

 3
0
1

 48

 9
9

U = 0,700 W/(m
2

·K)

θsi min
A-B

= 10,69 
o

C

f
Rsi

= 0,690

 100

 148

Integral frame, e.g. vinyl or timber | Integralrahmen, z.B. Kunststoff oder Holz
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Material λ[W/(m·K)] ε
Ar18 in 48 mm U 0,7 0,029 0,900
Glass  I  Glas 1,000 0,900
Integral frame | Integralrahmen 0,118 0,900
Polysulfide  I  Polysulfid 0,400 0,900
phA-Spacer 0,200 0,900

to/s - TOP/SIDE   I   OBEN/SEITL.

ψ
ed A

 =
Φ

∆T
- U

g
·b

g 
- U

f
·b

f
=

9,449

30,000
- 0,700·0,300 - 0,792·0,100 =  0,026 W/(m·K)

Φ = -9,44910 W/m

 3
0
0

 48

 1
0
0

U = 0,700 W/(m
2

·K)

θsi min
A-B

= 11,09 
o

C

f
Rsi

= 0,703

 130

 148

Integral frame, e.g. vinyl or timber | Integralrahmen, z.B. Kunststoff oder Holz
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Standard frame, e.g. vinyl or timber | Standardrahmen, z.B. Kunststoff oder Holz
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Material λ[W/(m·K)] ε
Ar16 in 44 mm U 0,7 0,026 0,900
Glass  I  Glas 1,000 0,900
Polysulfide  I  Polysulfid 0,400 0,900
Standard frame | Standardrahmen 0,084 0,900
phB-Spacer 0,400 0,900
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=
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30,000
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Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Ar18 in 48 mm U 0,7 0,029 0,900
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900
Glass  I  Glas 1,000 0,900
Polysulfide  I  Polysulfid 0,400 0,900
phA-Spacer 0,200 0,900
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Aluminium frame | Aluminium Rahmen

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Ar18 in 48 mm U 0,7 0,029 0,900
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900
Glass  I  Glas 1,000 0,900
Polysulfide  I  Polysulfid 0,400 0,900
phA-Spacer 0,200 0,900
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Integral pos. 1

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

Φ
A-B

= 8,5284 W/m

A

B

Φ
A-B

= 8,2142 W/m

ψ
A-E-C, *

 =
Φ
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-

Φ
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2
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=
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-
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SoudaFrame SWI 90

ψ
A-E-C, *

 =
Φ
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- U

1
·b

1
-

Φ
2

∆T
=

13,959

30,000
- 0,129·1,010 -

8,528

30,000
=  0,051 W/(m·K)

Φ
A-C

= 13,95918 W/m

 1
0
1
0U = 0,129 W/(m

2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Integral frame | Integralrahmen 0,118 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Unvent. cavity  I  unbel. Hohlr. *     0,640
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3
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Boundary Condition q[W/m
2

] θ[
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C] R[(m
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Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  
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= 8,5284 W/m

A

B

Φ
A-B

= 8,2142 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

11,698

30,000
-

8,214

30,000
- 0,129·1,010 =  -0,014 W/(m·K)

Φ
A-C

= 11,69758 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

 130

 130

 145

SoudaFrame SWI 130

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

13,221

30,000
- 0,129·1,010 -

8,528

30,000
=  0,026 W/(m·K)

Φ
A-C

= 13,22129 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Integral frame | Integralrahmen 0,118 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
Unvent. cavity  I  unbel. Hohlr. *     
slightly vent. cav.  I  leicht bel. Hohlr. *     
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 16,71 
o

C

f
Rsi

= 0,890

θsi min
A-B

= 17,31 
o

C

f
Rsi

= 0,910
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Integral pos. 3

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  

A

B

Φ
A-B

= 8,5284 W/m

A

B

Φ
A-B

= 8,2142 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

11,721

30,000
-

8,214

30,000
- 0,129·1,010 =  -0,013 W/(m·K)

Φ
A-C

= 11,72108 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

 160

 160

SoudaFrame SWI 160

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,950

30,000
- 0,129·1,010 -

8,528

30,000
=  0,017 W/(m·K)

Φ
A-C

= 12,94951 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Integral frame | Integralrahmen 0,118 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
slightly vent. cav.  I  leicht bel. Hohlr. *     
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 15,81 
o

C

f
Rsi

= 0,860

θsi min
A-B

= 17,02 
o

C

f
Rsi

= 0,901
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Integral pos. 4

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  

A

B

Φ
A-B

= 8,5284 W/m

A

B

Φ
A-B

= 8,2142 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

11,877

30,000
-

8,214

30,000
- 0,129·1,010 =  -0,008 W/(m·K)

Φ
A-C

= 11,87735 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

 200

 200

 205

 205

SoudaFrame SWI 200

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,957

30,000
- 0,129·1,010 -

8,528

30,000
=  0,018 W/(m·K)

Φ
A-C

= 12,95719 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Integral frame | Integralrahmen 0,118 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
slightly vent. cav.  I  leicht bel. Hohlr. *     
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 15,64 
o

C

f
Rsi

= 0,855

θsi min
A-B

= 16,60 
o

C

f
Rsi

= 0,887
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Timber, Plastic pos. 1

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  

A

B

Φ
A-B

= 8,5101 W/m

 90

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

13,285

30,000
-

8,510

30,000
- 0,129·1,010 =  0,029 W/(m·K)

Φ
A-C

= 13,28527 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

 90

SoudaFrame SWI 90

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

13,340

30,000
- 0,129·1,010 -

8,510

30,000
=  0,031 W/(m·K)

Φ
A-C

= 13,34010 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

θsi min
A-B

= 14,90 
o

C

f
Rsi

= 0,830

θsi min
A-B

= 15,02 
o

C

f
Rsi

= 0,834

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
Standard frame | Standardrahmen 0,084 0,900

 240
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Timber, Plastic pos. 1

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  A

B

Φ
A-B

= 8,5101 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,939

30,000
-

8,510

30,000
- 0,129·1,010 =  0,018 W/(m·K)

Φ
A-C

= 12,93922 W/m

 1
0
1
0U = 0,129 W/(m

2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,612

30,000
-

8,510

30,000
- 0,129·1,010 =  0,007 W/(m·K)

Φ
A-C

= 12,61165 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Mörtel, Zement, Sand 1,000 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
Standard frame | Standardrahmen 0,084 0,900

 90  90

SoudaFrame SWI 90

θsi min
A-B

= 15,10 
o

C

f
Rsi

= 0,837
θsi min

A-B
= 15,47 

o

C

f
Rsi

= 0,849
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Timber, Plastic pos. 1  with jalousie

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  
e 0,9  Cavity   I   Hohlraum    0,900

A

B

Φ
A-B

= 8,5101 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

13,678

30,000
-

8,510

30,000
- 0,129·1,010 =  0,042 W/(m·K)

Φ
A-C

= 13,67805 W/m
 1

0
1
0

U = 0,129 W/(m
2

·K)

 90  90

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation  I  Wärmedämmung 035 0,035 0,900
Insulation Wärmedämmung 032 0,032 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
Standard frame | Standardrahmen 0,084 0,900

SoudaFrame SWI 90

θsi min
A-B

= 15,11 
o

C

f
Rsi

= 0,837 θsi min
A-B

= 15,25 
o

C

f
Rsi

= 0,842

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,804

30,000
-

8,510

30,000
- 0,129·1,010 =  0,013 W/(m·K)

Φ
A-C

= 12,80413 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)
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Timber, Plastic pos. 2

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

Φ
A-B

= 8,5101 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,951

30,000
-

8,510

30,000
- 0,129·1,010 =  0,018 W/(m·K)

Φ
A-C

= 12,95089 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

 130

SoudaFrame SWI 130

θsi min
A-B

= 14,75 
o

C

f
Rsi

= 0,825

θsi min
A-B

= 14,56 
o

C

f
Rsi

= 0,819

 130

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,982

30,000
- 0,129·1,010 -

8,510

30,000
=  0,019 W/(m·K)

Φ
A-C

= 12,98231 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Standard frame | Standardrahmen 0,084 0,900 0,640
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3
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Timber, Plastic pos. 2

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   A

B

Φ
A-B

= 8,5101 W/m

 130

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,713

30,000
-

8,510

30,000
- 0,129·1,010 =  0,010 W/(m·K)

Φ
A-C

= 12,71270 W/m
 1

0
1
0U = 0,129 W/(m

2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,464

30,000
-

8,510

30,000
- 0,129·1,010 =  0,002 W/(m·K)

Φ
A-C

= 12,46409 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Mörtel, Zement, Sand 1,000 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Standard frame | Standardrahmen 0,084 0,900 0,640

 130

SoudaFrame SWI 130

θsi min
A-B

= 14,79 
o

C

f
Rsi

= 0,826 θsi min
A-B

= 15,12 
o

C

f
Rsi

= 0,837



HK_3 Soudal NV        SoudaFrame SWI    1532pm03

AB

CD

E A

B

 20 
o

C

 7 
o

C

 -10 
o

C

A

B

AB

CD

E

 20 
o

C

 18 
o

C

 16 
o

C

 14 
o

C

 12 
o

C

 10 
o

C

 8 
o

C

 6 
o

C

 4 
o

C

 2 
o

C

 0 
o

C

 -2 
o

C

 -4 
o

C

 -6 
o

C

 -8 
o

C

 -10 
o

C

Timber, Plastic pos. 3

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  

A

B

Φ
A-B

= 8,5101 W/m

 160

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,897

30,000
- 0,129·1,010 -

8,510

30,000
=  0,016 W/(m·K)

Φ
A-C

= 12,89724 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,886

30,000
-

8,510

30,000
- 0,129·1,010 =  0,016 W/(m·K)

Φ
A-C

= 12,88599 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
Standard frame | Standardrahmen 0,084 0,900
slightly vent. cav.  I  leicht bel. Hohlr. *     
* EN ISO 10077-2:2017, 6.4.3

 160

SoudaFrame SWI 160

θsi min
A-B

= 14,63 
o

C

f
Rsi

= 0,821

θsi min
A-B

= 14,46 
o

C

f
Rsi

= 0,815
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Timber, Plastic pos. 3

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

Φ
A-B

= 8,5101 W/m

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,696

30,000
-

8,510

30,000
- 0,129·1,010 =  0,010 W/(m·K)

Φ
A-C

= 12,69600 W/m
 1

0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,473

30,000
-

8,510

30,000
- 0,129·1,010 =  0,002 W/(m·K)

Φ
A-C

= 12,47330 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Mörtel, Zement, Sand 1,000 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Standard frame | Standardrahmen 0,084 0,900 0,640

 160  160

 195

SoudaFrame SWI 160

θsi min
A-B

= 14,65 
o

C

f
Rsi

= 0,822

θsi min
A-B

= 14,99 
o

C

f
Rsi

= 0,833
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Timber, Plastic pos. 4

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

Φ
A-B

= 8,5101 W/m

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,901

30,000
- 0,129·1,010 -

8,510

30,000
=  0,016 W/(m·K)

Φ
A-C

= 12,90146 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,889

30,000
-

8,510

30,000
- 0,129·1,010 =  0,016 W/(m·K)

Φ
A-C

= 12,88943 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Standard frame | Standardrahmen 0,084 0,900 0,640
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3

 200

 200  175

SoudaFrame SWI 200

θsi min
A-B

= 14,52 
o

C

f
Rsi

= 0,817

θsi min
A-B

= 14,37 
o

C

f
Rsi

= 0,812
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Timber, Plastic pos. 4

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   A

B

Φ
A-B

= 8,5101 W/m

 200

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,748

30,000
-

8,510

30,000
- 0,129·1,010 =  0,011 W/(m·K)

Φ
A-C

= 12,74758 W/m
 1

0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,591

30,000
-

8,510

30,000
- 0,129·1,010 =  0,006 W/(m·K)

Φ
A-C

= 12,59072 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Mörtel, Zement, Sand 1,000 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
Standard frame | Standardrahmen 0,084 0,900 0,640

 200

SoudaFrame SWI 200

θsi min
A-B

= 14,55 
o

C

f
Rsi

= 0,818

θsi min
A-B

= 14,78 
o

C

f
Rsi

= 0,826
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Aluminium pos. 1

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε
Adiabatic |  Adiabat 0,000    
Exterior |  Außen  -10,000 0,040  
Interior |  Innen  20,000 0,130  
Interior, frame, normal  20,000 0,130  
Interior, frame, reduced  20,000 0,200  

A

B

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,960

30,000
- 0,129·1,010 -

8,204

30,000
=  0,029 W/(m·K)

Φ
A-C

= 12,95991 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Φ
A-B

= 8,2042 W/m

SoudaFrame SWI 90

 90

 90

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Artificial stone  I  Kunststein 10456 1,300 0,900
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900
GRP Polyesterbased 0.19 0,190 0,900
Insulation Wärmedämmung 032 0,032 0,900
Interior plaster  I  Gipsputz 10456 0,570 0,900
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900
slightly vent. cav.  I  leicht bel. Hohlr. *     
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 16,96 
o

C

f
Rsi

= 0,899

θsi min
A-B

= 16,62 
o

C

f
Rsi

= 0,887

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,943

30,000
-

8,204

30,000
- 0,129·1,010 =  0,028 W/(m·K)

Φ
A-C

= 12,94316 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)
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Aluminium pos. 2

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,717

30,000
- 0,129·1,010 -

8,204

30,000
=  0,020 W/(m·K)

Φ
A-C

= 12,71725 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,689

30,000
-

8,204

30,000
- 0,129·1,010 =  0,020 W/(m·K)

Φ
A-C

= 12,68876 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

Φ
A-B

= 8,2042 W/m

SoudaFrame SWI 130

 130

 240

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900 0,213
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 16,46 
o

C

f
Rsi

= 0,882

θsi min
A-B

= 15,91 
o

C

f
Rsi

= 0,864
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Aluminium pos. 3

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,660

30,000
- 0,129·1,010 -

8,204

30,000
=  0,019 W/(m·K)

Φ
A-C

= 12,65960 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,637

30,000
-

8,204

30,000
- 0,129·1,010 =  0,018 W/(m·K)

Φ
A-C

= 12,63722 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)Φ
A-B

= 8,2042 W/m

SoudaFrame SWI 160

 160  175

 240

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900 0,213
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3

θsi min
A-B

= 16,19 
o

C

f
Rsi

= 0,873

θsi min
A-B

= 15,71 
o

C

f
Rsi

= 0,857
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Aluminium pos. 4

Boundary Condition q[W/m
2

] θ[
o

C] R[(m
2

·K)/W] ε ϕ[%]

Adiabatic |  Adiabat 0,000     
Exterior |  Außen  -10,000 0,040   
Interior |  Innen  20,000 0,130   
Interior, frame, normal  20,000 0,130   
Interior, frame, reduced  20,000 0,200   

A

B

ψ
A-E-C, *

 =
Φ

∆T
- U

1
·b

1
-

Φ
2

∆T
=

12,679

30,000
- 0,129·1,010 -

8,204

30,000
=  0,019 W/(m·K)

Φ
A-C

= 12,67861 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)

ψ
A-E-C, *

 =
Φ

∆T
-

Φ
1

∆T
- U

2
·b

2
=

12,660

30,000
-

8,204

30,000
- 0,129·1,010 =  0,019 W/(m·K)

Φ
A-C

= 12,66018 W/m

 1
0
1
0

U = 0,129 W/(m
2

·K)Φ
A-B

= 8,2042 W/m

Material λ[W/(m·K)] ε δ[mg/(m·h·Pa)]

Aluminum  I  Aluminium  10456 160,000 0,900 6,400e-9
Artificial stone  I  Kunststein 10456 1,300 0,900 0,014
Concrete, 1% Steel  I  Beton, 1% Stahl  10456 2,300 0,900 0,006
EPDM 0,250 0,900
Filling aluminium frame | Füllung Alurahmen 0,072 0,900 0,213
GRP Polyesterbased 0.19 0,190 0,900 1,000
Insulation Wärmedämmung 032 0,032 0,900 0,640
Interior plaster  I  Gipsputz 10456 0,570 0,900 0,080
Panel  I  Maske 0,035 0,900
Soudal Flexifoam 0,040 0,900 0,010
slightly vent. cav.  I  leicht bel. Hohlr. *     0,640
* EN ISO 10077-2:2017, 6.4.3

 200

 240

SoudaFrame SWI 200

θsi min
A-B

= 15,96 
o

C

f
Rsi

= 0,865

θsi min
A-B

= 15,53 
o

C

f
Rsi

= 0,851


