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Intro Aluminum spacer

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 on 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.

Beside the thermal transmittance of the installed window, 
the achieving of the hygiene criterion is crucial. For 
reasons of hygiene, this criterion limits the minimum 
individual temperature on window surfaces to prevent 
condensate and mold growth. As a rule of thumb, this 
minimum temperature occurs at the glass edge and is 
essentially influenced by the used edge bond. 

For the several climate regions, the Passive House 
Institute has defined the following requirements regarding 
the temperature factor fRsi=0,25 m²K/W: Arctic: 0.80; cold: 
0.75; cool-temperate: 0.70; warm-temperate: 0.65; warm: 
0.55. An edge bond suits to a climate region, if minimum 
three of the reference frames, shown in this report are 
fulfilling the requirement of the specific climate region 
with the edge bond to be tested. 

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. 

Neben dem Wärmedurchgangskoeffizienten des 
eingebauten Fensters ist die Einhaltung des 
Hygienekriteriums entscheidend.  Dieses Kriterium 
begrenzt die minimale Einzeltemperatur an der 
Innenseite der Fensteroberfläche, um Tauwasserausfall 
und Schimmelbildung zu vermeiden. In der Regel tritt die 
minimale Einzeltemperatur im Bereich des Glasrandes 
auf, wo sie wesentlich durch den verwendeten 
Abstandhalter beeinflusst wird. 

Das Passivhaus Institut hat für die Klimaregionen 
folgende Anforderungen an den minimalen 
Temperaturfaktor fRsi=0,25 m²K/W festgelegt: Arktisch: 0,80; 
Kalt: 0,75; Kühl-gemäßigt: 0,70; Warm-gemäßigt: 0,65; 
Warm: 0,55. Ein Abstandhalter ist für eine Klimaregion 
geeignet, wenn mindestens drei der in diesem Bericht 
dargestellten Referenzrahmen unter Verwendung des zu 
prüfenden Abstandhalters die Anforderung an den 
Temperaturfaktor der jeweiligen Klasse erfüllen. 

INTRODUCTION   I   EINLEITUNG

 

1 Arctic

2 Cold

3 Cool, temperate

4 Warm, temperate

5 Warm

6 Hot

7 Very hot

1 Energy recovery



Info Aluminum spacer

Zertifizierte Abstandhalter werden abhängig von 
dem Kantenwiderstand RE in Effizienzklassen 
eingestuft. In den Kantenwiderstand gehen die 
Wärmeleitfähigkeit der Sekundärdichtung, die 
Wärmeleitfähigkeit des Abstandhalters sowie die 
Wärmeleitfähigkeit einer Gasbox mit ihren 
jeweiligen Höhen ein. Bezüglich der 
Wärmeleitfähigkeit des Abstandhalters greift das 
Passivhaus Institut auf die nach ift-Richtlinie WA 
17/1 ermittelten Kennwerte zurück. 

Die Summe der Höhen der 3 Boxen ist stets gleich, 
die Höhen des Abstandhalters sowie der 
Sekundärdichtdichtung sind definiert, damit ist die 
Höhe der Gasbox variabel. Die Wärmeleitfähigkeit 
dieser Box entspricht einer Verglasung mit Ug = 
0,70 W/(m²K) bei dem Scheibenaufbau 4/18/4/18/4. 

Die Berechnung der thermischen Kennwerte der 
Rahmenschnitte erfolgte auf der Grundlage der ISO 
10077-1:2010 und 10077-2:2012.Dabei sind die 
Modelle mit einem Glasteil stets 40 cm, Modelle mit 
2 Glasteilen stets 60 cm hoch. 

Zur Bildung der Modelle und zur Berechnung der 
Wärmeströme wurde das Programm Flixo 7 
Professional der Firma Infomind genutzt. Die 
Randbedingungen wurden wie unten gezeigt 
angesetzt. 

Certified edge bonds are ranked by so called Edge 
Resistance RE in efficiency classes. The Edge 
resistance includes the thermal tansmittance of the 
secondary seal, the spacer itself and a gas box, 
each with its specific hights. Regarding the thermal 
transmittance, the Passive House Institute uses the 
thermal transmittance determined according to WA 
17/1 of the ift Rosenheim. 

The sum of the height of the 3 boxes is always 
constant. For the height of the secondary seal and 
the spacer is determined, the height of the gas box 
is variable. The thermal transmittance of the gas 
box equates to a glazing with Ug = 0.70 W/(m²K) at 
a glass package of 4/18/4/18/4 mm. 

The simulation of the thermal values of the frame 
sections were based on the regulations of the 
standard ISO 10077-1:2010 and 10077-2:2012. In 
case of one glazing, the models are 40 cm, in case 
of 2 glazing 60 cm in hight. 

For modeling and simulations, the software Flixo 7 
of Infomind was used. For the used boundary 
conditions, please have a look at following 
drawings and tables. 

Randbedingung q[W/m
2
] θ[

o
C] R[(m

2
·K)/W] ε

Adiabatic 0,000    
Exterior   I   Außen  -10,000 0,040  
Innen Fensterrahmen Reduziert  20,000 0,200  
Innen Fensterrahmen Standard  20,000 0,130  
e 0,9  Cavity   I   Hohlraum    0,900

 20 
o

C

 5 
o

C

 -10 
o
C

Randbedingung q[W/m
2
] θ[

o
C] R[(m

2
·K)/W] ε

Adiabatic 0,000    
Exterior   I   Außen  -10,000 0,040  
e 0,9  Cavity   I   Hohlraum    0,900
fRsi: Interior   I   Innen  20,000 0,250  

CALCULATION   I   BERECHNUNG
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HA-k Aluminum spacerTimber-aluminum - Cold
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 -10 
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C

U
f A,B

 =

Φ

∆T
- U

p
·b

p

b
f

=

7,314

30,000
- 0,626·0,280

0,120
=  0,572 W/(m

2

·K)

Φ
-
= -7,314 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Ar18 in 50 mm U 0,52 0,021    
ENERfoam 0,040    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Insulation  I  Wärmedämmung 022 0,022 0,900
Insulation  I  Wärmedämmung 040 0,040 0,900
Polysulfid (1) 0,400 0,900
Silicagel (Trockenmittel) (1) 0,130    
Soft-PVC  I  Weich-PVC 0,140 0,900
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

9,991

30,000
- 0,572·0,119 - 0,520·0,281 =  0,119 W/(m·K)

Φ
A-C

= 9,991 W/m

 119,30
 280,70

U
-
= 0,520 W/(m

2
·K)

θsi min
A-B

= 4,25 
o
C

f
Rsi

= 0,475



HA-kg Aluminum spacerTimber-aluminum - Cool, temperate
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U
f A,B

 =

Φ

∆T
- U

p
·b

p

b
f

=

7,956

30,000
- 0,626·0,280

0,120
=  0,750 W/(m

2

·K)

Φ
-
= -7,956 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in 50 mm U 0,7 0,026    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Insulation  I  Wärmedämmung 035 0,035 0,900
Polysulfid (1) 0,400 0,900
Silicagel (Trockenmittel) (1) 0,130    
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     
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θsi min
A-B

= 4,12 
o
C

f
Rsi

= 0,471

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

11,862

30,000
- 0,750·0,120 - 0,700·0,280 =  0,109 W/(m·K)

Φ
A-C

= 11,862 W/m

 120,00
 280,00

U
-
= 0,700 W/(m

2
·K)



HA-wg Aluminum spacer
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U
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 =

Φ
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- U

p
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p

b
f

=

8,746

30,000
- 0,626·0,280

0,120
=  0,970 W/(m

2
·K)

Φ
-
= -8,746 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in 50 mm U 0,7 0,026    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Polysulfid (1) 0,400 0,900
Silicagel (Trockenmittel) (1) 0,130    
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

θsi min
A-B

= 3,32 
o
C

f
Rsi

= 0,444

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

12,576

30,000
- 0,970·0,120 - 0,700·0,280 =  0,107 W/(m·K)

Φ
A-C

= 12,576 W/m

 120,00
 280,00

U
-
= 0,700 W/(m

2
·K)

Timber-aluminum - Warm, temperate



HA-w Aluminum spacerTimber-aluminum - Warm
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 =
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b
f

=

12,945

30,000
- 1,031·0,280

0,120
=  1,190 W/(m

2
·K)

Φ
-
= -12,945 W/m

 280,00
 120,00

U
-
= 1,031 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in28 mm U 1,2 0,025    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Polysulfid (1) 0,400 0,900
Silicagel (Trockenmittel) (1) 0,130    
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

17,167

30,000
- 1,190·0,120 - 1,200·0,280 =  0,093 W/(m·K)

Φ
A-C

= 17,167 W/m

 120,00
 280,00

U
-
= 1,200 W/(m

2
·K)

θsi min
A-B

= 1,16 
o
C

f
Rsi

= 0,372



HA-k Stainless steel spacerTimber-aluminum - Cold
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U
f A,B

 =

Φ

∆T
- U

p
·b

p

b
f

=

7,314

30,000
- 0,626·0,280

0,120
=  0,572 W/(m

2

·K)

Φ
-
= -7,314 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Ar18 in 50 mm U 0,52 0,021    
ENERfoam 0,040    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Insulation  I  Wärmedämmung 022 0,022 0,900
Insulation  I  Wärmedämmung 040 0,040 0,900
Polysulfid (1) 0,400 0,900
Edelstahl Abstandhalter                          0,610    
Soft-PVC  I  Weich-PVC 0,140 0,900
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

8,057

30,000
- 0,572·0,119 - 0,520·0,281 =  0,054 W/(m·K)

Φ
A-C

= 8,057 W/m

 119,30
 280,70

U
-
= 0,520 W/(m

2
·K)

θsi min
A-B

= 10,16 
o
C

f
Rsi

= 0,672



HA-kg Stainless steel spacerTimber-aluminum - Cool, temperate
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 =
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p
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f

=

7,956

30,000
- 0,626·0,280

0,120
=  0,750 W/(m

2

·K)

Φ
-
= -7,956 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in 50 mm U 0,7 0,026    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Insulation  I  Wärmedämmung 035 0,035 0,900
Polysulfid (1) 0,400 0,900
Edelstahl Abstandhalter                          0,610    
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     
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= 9,04 
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= 0,635

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

10,161

30,000
- 0,750·0,120 - 0,700·0,280 =  0,053 W/(m·K)

Φ
A-C

= 10,161 W/m

 120,00
 280,00

U
-
= 0,700 W/(m

2
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HA-wg Stainless steel spacer
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 =

Φ
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p
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f

=

8,746

30,000
- 0,626·0,280

0,120
=  0,970 W/(m

2
·K)

Φ
-
= -8,746 W/m

 280,00
 120,00

U
-
= 0,626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in 50 mm U 0,7 0,026    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Polysulfid (1) 0,400 0,900
Edelstahl Abstandhalter                          0,610     
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

θsi min
A-B

= 8,21 
o
C

f
Rsi

= 0,607

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

10,908

30,000
- 0,970·0,120 - 0,700·0,280 =  0,051 W/(m·K)

Φ
A-C

= 10,908 W/m

 120,00
 280,00

U
-
= 0,700 W/(m

2
·K)

Timber-aluminum - Warm, temperate



HA-w Stainless steel spacerTimber-aluminum - Warm
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=
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- 1,031·0,280

0,120
=  1,190 W/(m

2
·K)

Φ
-
= -12,945 W/m

 280,00
 120,00

U
-
= 1,031 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160,000 0,900
Argon 16 mm in28 mm U 1,2 0,025    
EPDM 0,250 0,900
Glass  I  Glas 1,000 0,900
Polysulfid (1) 0,400 0,900
Edelstahl Abstandhalter                          0,610    
Spruce Fir  I Fichte, Tanne 0,110 0,900
Steel  I  Stahl 50,000 0,900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

16,053

30,000
- 1,190·0,120 - 1,200·0,280 =  0,056 W/(m·K)

Φ
A-C

= 16,053 W/m

 120,00
 280,00

U
-
= 1,200 W/(m

2
·K)

θsi min
A-B

= 4,68 
o
C

f
Rsi

= 0,489



HA-k SWISSPACER SWISSPACER Ultimate 0707sp01Timber-aluminum - Cold
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f A,B

 =

Φ
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p
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p
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f

=

7.314

30.000
- 0.626·0.280

0.120
=  0.572 W/(m

2

·K)

Φ-
= -7.314 W/m

 280.00
 120.00

U
-
= 0.626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160.000 0.900
Ar18 in 50 mm U 0,52 0.021    
ENERfoam 0.040    
EPDM 0.250 0.900
Glass  I  Glas 1.000 0.900
Insulation  I  Wärmedämmung 022 0.022 0.900
Insulation  I  Wärmedämmung 040 0.040 0.900
Polysulfid (1) 0.400 0.900
SWISSPACER Ultimate Box 2 0.140    
Soft-PVC  I  Weich-PVC 0.140 0.900
Spruce Fir  I Fichte, Tanne 0.110 0.900
Steel  I  Stahl 50.000 0.900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

7.253

30.000
- 0.572·0.119 - 0.520·0.281 =  0.028 W/(m·K)

ΦA-C
= 7.253 W/m

 119.30
 280.70

U
-
= 0.520 W/(m

2
·K)

θsi min
A-B

= 12.64 
o
C

f
Rsi

= 0.755



HA-kg SWISSPACER SWISSPACER Ultimate 0707sp01Timber-aluminum - Cool, temperate
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U
f A,B

 =
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- U

p
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f

=

7.956

30.000
- 0.626·0.280

0.120
=  0.750 W/(m

2

·K)

Φ
-
= -7.956 W/m

 280.00
 120.00

U
-
= 0.626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160.000 0.900
Argon 16 mm in 50 mm U 0,7 0.026    
EPDM 0.250 0.900
Glass  I  Glas 1.000 0.900
Insulation  I  Wärmedämmung 035 0.035 0.900
Polysulfid (1) 0.400 0.900
SWISSPACER Ultimate Box 2 0.140    
Spruce Fir  I Fichte, Tanne 0.110 0.900
Steel  I  Stahl 50.000 0.900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     
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ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

9.430

30.000
- 0.750·0.120 - 0.700·0.280 =  0.028 W/(m·K)

ΦA-C
= 9.430 W/m
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U
-
= 0.700 W/(m

2
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HA-wg SWISSPACER SWISSPACER Ultimate 0707sp01
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 =
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=

8.746

30.000
- 0.626·0.280

0.120
=  0.970 W/(m

2
·K)

Φ-
= -8.746 W/m

 280.00
 120.00

U
-
= 0.626 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160.000 0.900
Argon 16 mm in 50 mm U 0,7 0.026    
EPDM 0.250 0.900
Glass  I  Glas 1.000 0.900
Polysulfid (1) 0.400 0.900
SWISSPACER Ultimate Box 2 0.140    
Spruce Fir  I Fichte, Tanne 0.110 0.900
Steel  I  Stahl 50.000 0.900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

θsi min
A-B

= 10.30 
o
C

f
Rsi

= 0.677

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

10.222

30.000
- 0.970·0.120 - 0.700·0.280 =  0.028 W/(m·K)

ΦA-C
= 10.222 W/m

 120.00
 280.00

U
-
= 0.700 W/(m

2
·K)

Timber-aluminum - Warm, temperate



HA-w SWISSPACER SWISSPACER Ultimate 0707sp01Timber-aluminum - Warm

AB

CD

EA

B A

B
 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

U
f A,B

 =

Φ

∆T
- U

p
·b

p

b
f

=

12.945

30.000
- 1.031·0.280

0.120
=  1.190 W/(m

2
·K)

Φ-
= -12.945 W/m

 280.00
 120.00

U
-
= 1.031 W/(m

2
·K)

Material λ[W/(m·K)] ε
Aluminum  I  Aluminium  10456 160.000 0.900
Argon 16 mm in28 mm U 1,2 0.025    
EPDM 0.250 0.900
Glass  I  Glas 1.000 0.900
Polysulfid (1) 0.400 0.900
SWISSPACER Ultimate Box 2 0.140    
Spruce Fir  I Fichte, Tanne 0.110 0.900
Steel  I  Stahl 50.000 0.900
Unvent. cavity  I  unbel. Hohlr.     
slightly vent. cav.  I  leicht bel. Hohlr.     

ψA-E-C, *
 =

Φ

∆T
- U

1
·b

1
- U

2
·b

2
=

15.396

30.000
- 1.190·0.120 - 1.200·0.280 =  0.034 W/(m·K)

ΦA-C
= 15.396 W/m

 120.00
 280.00

U
-
= 1.200 W/(m

2
·K)

θsi min
A-B

= 6.83 
o
C

f
Rsi

= 0.561
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