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Quantifizierung Warmebrilicken

Fenster- und Fensteranschluss

Leitdetails fur typische Fenstersanierungsldosungen unter Angabe der Warmedurchgangskoeffizienten

und der Psi-Werte.
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Analyse des hygrothermischen Risikos an kritischen Punkten

Am Beispiel eines neuen Einfachfensters mit Isolierverglasung eingebaut in eine
historische Natursteinmauer

Optimierung am Glasabstandshalter

F"’n“:‘::::men Abstandshalter 1 Abstandshalter 2 Abstandshalter 3

Simulation Fenster
mit 3 verschiedenen
Losungen fiir den
Glas-Abstandshalter

Warm-Edge-Edelstahl- 7 mm hoher Warm- Reduzierte Profilhdhe: 6,9

Abstandhalter mit Edge-Edelstahl- mm; niedriger
6,5mm und einer Abstandhalter mit 0,15 Wiérmedurchlass: Edelstahl
Beschreibung Wandstarke von 0,18 mm Wandstérke mit 15,0 W/(mK),
mm (Chromatech) geriffelter Oberfldche Spezialkunststoff 0,17
zur Lichtbrechung W/(mK) (Chromatech Ultra)
{Chromatech Plus)
frsi 0.583 0.593 0.640
Tmin 11.3°C 11.5°C 12.5°C
Urin W/m?K; 1.55 1.55 1.55
Yy in W/mK 0.063 0.060 0.0458

*bei Auentemperatur von -0.9 und rel. Feuchte innen 42.5%

Detail Glasabstandhalter: Die thermische Simulation des unteren Profils des flir einen
Fensteraustausch vorgeschlagenen Fensters ergibt einen Warmebriickenkoeffizienten der
Verglasungskante, 1 g, von 0,063 W/mK und einen Kondensationstemperaturfaktor, fRsi, von
0,583. Letzterer erfillt nicht die Anforderungen des Casaclima R-Protokolls. Es wird
vorgeschlagen den urspringlich vorgesehenen Abstandhalter aus Edelstahl (1) mit einem
Abstandhalter aus Edelstahl mit optimierter Geometrie (2) oder mit einem Hybrid-
Abstandhalter aus Spezialkunststoff und einer feinen Struktur aus Edelstahl (3) zu ersetzen.
Wie in Abbildung dargestellt, verursachen diese Abstandhalter keine hygrothermischen
Risiken und fihren zu einer Verbesserung der Warmebriicke.
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Optimierung Fenster-Wand-Anschluss

Horizontalanschluss seitlich Fenster-Natursteinmauer

Detail Bestehender Fenster-

Verbesserun Weitere Verbesserun
Wand-Anschluss g g

Horizontal-
anschluss
Fenster-Wand

+ 4 cm Dammputz
+ Dammung im Hohlraum A

Aust h Fenster, oh A 0,057 W/mK
MalRnahme s ?usc erngs ei: Cili 005_ : '“Tl ; 0,043 seitlich hinter dem
weitere Malnahmen + 0-2 em keilférmig in der hisctoharidern Putz
Laibung
Toow 12.5°C (< 12.6°C) 142 (> 12.6°C) 14.6 (> 12.6°C)
fesi 0.580 (< 0.587) 0.629 (> 0.587) 0.630 (> 0.587)
Anford icht
s z:(;ien = Anforderungen erfillt. Anforderungen erfillt.
Ergebnis P — Tal:lwasser- Keine Gefahr von Tauwasser-  Keine Gefahr von Tauwasser-
/Schimmelbildung* /Schimmelbildung*

/Schimmelbildung*

X v/ v

* siehe Schimmelisotherm in griin bei 12,6°C; geméR Klimahaus Anforderungen

Detail der horizontalen Fenster-Wand-Verbindung: In der Abbildung werden drei
Ausfihrungsvarianten fir den Fenster-Wandanschluss nach dem Fensteraustausch
dargestellt. Sie zeigt, dass ein Austausch des Fensters ohne weitere MaBnahmen an der
Laibung, aus hygrothermischer Sicht nicht zu empfehlen ist. Es wird vorgeschlagen, (i) die
Bristung und die Laibungen mit mindestens vier cm Dadmmputz (A 0,057 W/mK) zu ddmmen
und (ii) eine flexible Dammung in dem Hohlraum, hinter dem vorhandenen Putz seitlich und
unterhalb des Fensters (der nach dem Entfernen des alten Fensters zum Vorschein gekommen
ist) hinzuzufiigen.

Uberfalzter Blindstock
erfélzter Blindstock—___

Luftdichter Anschluss /

Fensterrahmen - Blindstock

Luftdichter Anschluss
Blindstock - Laibung
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Dariiber hinaus empfehlen wir, die Luftdichtheit am Fenster-Blindstock-Wandanschluss zu
verbessern und den Dammputz keilférmig auslaufen zu lassen, um hygrothermische Risiken
am Ubergangspunkt zu vermeiden.

13.37 °C 14.19 °C

Unterer Anschluss - Parapet, Fenster mit Chromatherm

; Vertikalanschluss unten Fenster-Natursteinmauer
Detai

Bestand Verbesserung Weitere Verbesserung

Horizontal-
anschluss
Fenster-Wand

+4 cm Dammputz

Austausch Fenster, +4 cm Dammputz A 0,057 W/mK A 0,057 W/mK auf der Bristung
MaRnahme ohne weitere auf der Bristung + 2 ¢m horizontal
MaRnahmen + 2 cm horizontal +Dammung A 0,043 W/mK in
Hohlraum horizontal
Twin 13.2 (> 12.6°C) 13.2 (> 12.6°C) 13.9 (> 12.6°C)
frsi 0.589 (> 0.587) 0.618 (> 0.587) 0.618 (» 0.587)
YinW/mK 1.5931 0.7208 0.7691
Anfordeer;;i‘lfn knapp Anforderungen erfllt. Anforderungen erfiillt,
Ergebnis : Keine Gefahr von Tauwasser- Keine Gefahr von Tauwasser-

Gefahr von Tauwasser-
/schimmelbildung*

v/ v v/

* siehe Schimmelisotherm in griin bei 12,6°C; gemaR Klimahaus Anforderungen

/Schimmelbildung* /schimmelbildung*
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Detail der vertikalen Fenster-Wand-Verbindung (unten): In der Abbildung werden ebenfalls
drei AusfUhrungsvarianten fiir den Fenster-Wandanschluss nach dem Fensteraustausch
dargestellt. Ohne weitere MaRnahmen an der Briistung werden die Anforderungen (unter
Standardbedingungen) knapp erfullt. Eine aus hygrothermischer Sicht sicherere Losung ist die
innenseitige Ddmmung der Bristung mit vier cm Dammputz (A 0,057 W/mK) (+ 2 cm
horizontal) oder, wenn vorhanden, zusatzlich den entstandenen Hohlraum zu ddmmen.
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Werte fiir typische Kastenfenster saniert mit Isolierverglasung (innere Fensterebene)

Frame Uf computation =
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.64 Wim?K | __

Frame Uf transmittance computation Frame width Bf: 129.00mm  Panel width Bp: 190.00 mm
Uf = ([®f/AT] - £ [UxBp] )/ Bf
Uf = ([15.0961 W/m / 20.00 *C]-[2.7247 W/m *K x0.1900 m]-{- x-])/0.1250 m
=i — Simulation with 1S010077 panel
are L12D, with ISO10077 panel: [0.7548 WimK Name R [mPK/W]
@f, flow with ISO10077 panel: 15.0061 W/m internal 01300
Flow error: 0.000001 External 0.0400
Adiabatic -
[Triangles: 4110 Rsi 62000
)
Project: Apartment Troi Detail: | Rahmen Lr.0,b innen File: Rahmen 1r,0,u innen []
Client: - Date: 28/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

y and condensation comput:  Linear transmittance y: 0.025 W/mK
RORMTEL ) Sadost] Superficial condensation: 221 mm | .

y computation . N .
W =[P AT] - [UIXBI] - £ [UgxBg] Glazing transmittance Ug=2.72 W/m*K  Frame transmittance Uf=1.64 W/ m°K
w =[15.0961 W/m/ 20.00 °C] - [1.6430 W/m *K*0.1290 m]-[2.7247 W/m?K*0.1900 m]-[-*-] Glazing size Bg: 190 mm Frame size Bf: 129 mm
Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: 0.7548 WimK Name IL.[mm) [MinT.[°C] MaxT.[*C] Av.T.[’C] |Q(W/m]
O, flow with glazing: 15,0961 Wim internal 126900 10768  17.366 13954 12.509
Fiow.ammor: 10.000001 External 120216 0,697 3582 2.067 1-15.0061
Triangles: 3 4110 Adiabatic 157.00 1.344 17.333 110.504 10.0029

= Rsiincreased 87.51 9.458 17.366 14.088 12.6865

Project: Apartment Trol Detail: Rahmen Lr,0,b innen File: Rahmen I,r,0,u innen []
28/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

Client: - Date:

N \\\
\

Kastenfenster
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Frame Uf transmittance computation X .
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.92 Wim*K |~ __
Frame Uf transmittance computation
Uf = ((@1/4T) - 5 [UxBp])/ B 3:;"[;"'“"' W;‘:‘g’”’ panel TR
- o Lf2D, with panel 1 = 1.2621 W/mi
=([25. 1 1 g 3 -f2. K X0. /0.
U = ([25.2420 W/m / 20.00 °C]-{2.7244 W/m *K x0.1900 m]-{2.7244 W/m *K x0.1900 m])/0.0920 m | Z=Ltri el SO0 25345 Vi
Flow error: 10.000002
Triangles: 1757
Boundary conditions C y
" a4 10 0c
s e
wrm /
~ — = Haphic
IEN . 7
X 0
we

o

Frame length Bf: 92200 mm  Panel length Bp: 380.00 mm

Project: Apartment Troi Detail: Stulp innen File: - []
28/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit .

Client: - Date:

y and condensation comput:  Linear transmittance y: 0.050 W/imK

1SO 10077-2 (2017) - radiosity . . )
Superficial condensation: 446 mm -

y computation Glazing transmittance Ug=2.72 W/m*K  Frame transmittance Uf=1.92 W/ m*K

Y =[PY/AT] - [UIXBI] - X [UgxBg] Glazing size Bg: 380 mm Frame size Bf: 92 mm

W =[25.2420 W/m/ 20.00 °C] - [1.9243 W/m *K*0.0920 m]-[2.7244 W/m3K*0.1900 m]-[2.7244 W/m*K*0.1900 m]

Boundary table
Name L. [mm] [Min T_ [°C] [Max T_ [C] |Av. T. [‘C] |Q [W/m]
Internal 130584 (10476 17.873 13034 21.2115
External 1496.00 0.600 3474 2036 -25.2420
Adiabatic 144,00 2175 12905  |7.538  |-0.0000
Rsi increased 112638 9229 17.873 13797 3.9201
Rs internal cavities 6.16  |14.200  15.043 14623  0.1104
Simulation with glazing
Lw2D. with glazing: 11.2621 WimK
Dy, flow with glazing: 26,2420 Wim
Flow error: 10.000002
[Triangles: 7757
Boundary conditions

20.000 02000 X

0.3000 651

Project: Apartment Troi Detail: Stulp innen File: = []
Client: . Date: 28/00/2019 ;| Frame -4.05 e

Kastenfenster
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1S0 10077-2 (2017) - radiosity

Frame Uf transmittance computation
Transmittance Uf: 1.60 Wim*K

Frame Uf transmittance computation

Uf = ([@1/4T] - 5 [UxBp])/ BI

Uf =([25.1538 W/m / 20.00 *C]-[5.6818 W/m K x0.1900 m]-[- x-])/0.1210 m

Frame length Bf: 121.00 mm

Panel length Bp: 190.00 mm

Simulation with 1ISO10077 panel

Lf2D, with panel ISO10077:

1.2577 W/mK

@, flow with panel ISO10077:

25.1538 W/m

Flow error:

0.000000

Triangles:

2432

Project: Apartment Troi

Detail:

Rahmen |,r,0 aussen

File:

Client:

28/09/2019

F Frame

1S0 10077-2 (2017) - radiosity

y and condensation computz Linear transmittance y: -0.016 W/mK
Superficial condensation: 235 mm

y computation

W =[Py/AT] - [UrXBI] - Z [UgxBg]
¥ =[25.1538 W/m / 20.00 *C] - [1.6015 W/m *K*0.1210 m]-[5.6818 W/m?K*0.1900 m]-{-"-]

Glazing transmittance Ug=5.68 W/ m’K

Glazing size Bg: 190 mm

Frame transmittance Uf=1.60 W/ m*K
Frame size Bf: 121 mm

Boundary table

Name IL.{mm] MinT.[*C] MaxT.[C] |Av.T.[’C] |Q [Wim]
internal 12390.00 4.679 17.210 8319 121.4749
External 1266.73 1.367 4545 3.772 25.1538
|Adiabatic 1163.00 1.367 14953 10314 00372
Rsiincreased 93.69 4.461 17210 12.147 3.6789
Simulation with glazing

Ly2D, with glazing: 1.2577 WimK

Py, flow with glazing: 5.1638 W/m

Flow error: 0.000000

Triangles: |2432

Boundary conditions

Project: Apartment Troi Detail: Rahmen |r,0 aussen File: - []
Client: Date: 28/09/2019 Software: | Frame Simulator - 4.0.5 b839 84bit Frame
Kastenfenster
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Frame Uf transmittance computation

1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.19 W/im?K

Frame Uf transmittance computation

Uf = ([@1/4T] - X [UxBp))/ Bf

Uf = ([23.5193 W/m / 20.00 °C]-[5.4945 W/m 3K x0.1900 mj-[- x-])/0.1210 m
oc

Frame length Bf: 121.00 mm  Panel length Bp: 190.00 mm

Simulation with 1ISO10077 panel

L12D, with panel ISO10077: 1.1760 W/mK
@f, flow with panel ISO10077: 235193 Wim
Flow error: 0.000006
Triangles: 2678
Boundary conditions

Project: Apartment Trol Detail: Rahmen u aussen

File: -

]

Client: - Date: 28/09/2019

Software: | Frame Simulator - 4.0.5 b839 €4bit

Frame

y and condensation computz Linear transmittance y: -0.012 W/imK
180100712 (2011) <rackosty Superficial condensation: 227 mm

y computation
Y =[PY/AT] - [UrxBr] - Z [UgxBg]
W =[23.5193 W/m/ 20.00 *C] - [1.1929 W/m *K*0.1210 mj-{5.4945 W/m?*K"0.1900 m]-[-*-]

Glazing transmittance Ug=5.49 W/m*K  Frame transmittance Uf=1.19 W/ m’K
Glazing size Bg: 190 mm Frame size Bf: 121 mm

Boundary table )
[Name L. (mm] [Min T. [°C] Max T_[°C] |Av. T ['C] |Q [W/m]
Internal 23000 5119 17.926  8.950  20.2080 |
External 24265 0062 439 13685 -22.3560
|Adiabatic 16800 4396 16697 13333 00198
|Rsi increased 19369 4861  17.926 13123 3.2214
Rs external cavities |74.88 0062 8008 4660  -1.1632
Simulation with glazing

Ly2D, with glazing: 1.1760 W/imK

| @y, flow with glazing: 3.5193 W/m

Flow error: .000006

Triangles: 78

Boundary conditions

Project: Apartment Trol Detail: Rahmen u aussen

File: -

Date: 28/09/2019

Client: -

[]

Frame Simulator - 4.0.5 b839 84bit Frans

Kastenfenster
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Frame Uf transmittance computation

1S0 10077-2 (2017) - radiosity Transmittance Uf: 2.28 Wim?K | .

Frame Uf transmittance computation

Uf = ([@1/4T] - 5 [UxBp])/ B s = -
o Lf2D, with panel 10077: 2. W/mK
If = ([47. /m/ 20. - 18 W/m 3K x0.1 -[5.6818 W/m *K x0.1 /0.1t
Uf =([47.2523 W/m / 20.00 *C]-[5.6818 W/m *K x0.1900 m]-[5.6818 W/m *K x0.1900 m])/0.1030 m (o1, flow with panel 1SO10077. 472523 Wim
Flow error: 0.000002
[Triangles: 7138
Boundary conditions

Frame length Bf: 103.00 mm

Panel length Bp: 360.00 mm

Simulation with 1ISO10077 panel

Col.Air T [°C][R [m?K/W] W

Project: Apartment Troi

Detail:

Stulp aussen

File:

Client:

28/09/2019

Software:

Frame Simulator - 4.0.5 b839 4bit

[]

Frame

1S0 10077-2 (2017) - radiosity

y and condensation comput: Linear transmittance y: -0.031 W/mK
Superficial condensation: 478 mm

 computation
Y =[QY/AT] - [UrxBr] - X [UgxBg]

Glazing transmittance Ug=5.68 W/m?K  Frame transmittance Uf=2.28 W/ m*K

Glazing size Bg: 380 mm

W =[47.2523 W/m/ 20.00 *°C] - [2.2751 W/m *K*0.1030 m]-[5.6818 W/m*K*0.1900 m]-[5.6818 W/ m*K*0.1900 m]

Frame size Bf: 103 mm

Boundary table

Name IL.{mm] [MinT.[°C] MaxT.[’C] /Av.T.[*C] |Q [Wim]

internal 1389.00 (4.621 17380 6635 140.2025

External 149046 |1.321 4545 3.854 -47.2523

Adiabatic 11200 4.545 6.227 4.886 1-0.0000

Rsiincreased 164.43 4.337 17.389 11.534 6.9599
with glazing

Lw2D, with glazing: 2.3626 W/mK

@y, flow with glazing: 47.2523 W/im

Flow error: 0.000002

(Triangles: 7138

Boundary conditions

Project: Apartment Trol

Stulp aussen

File:

Client: -

28/09/2019

Software:

Frame Simulator - 4.0.5 b839 €4bit

Frame

Kastenfenster
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Linear thermal bridge computation

Fand

EN-ISO 10211:2008 Linear transmittance y: 0.0038 W/mK o .

v f?fz:“; - 120 with bridge 2141 WimK|
YRIDAT] =2 [RL] L1D without bri 2103 WimK
@ =[44.2821 W/m / 20.00 *C] - [2.2103 W/mK] & : 00°C |
L1D Computation (2.2103 WimK) Average flux with bridge [44.2821 W/m |
U1*I1 = [5.4576 W/m*K x 0.4050 m] = 2.2103 W/mK Flux without bridge [34.2065 W/m |
V2R =[x =- Flux error 0.000000 |
U3B=[-x-=
U4l =[-x-)=
11:405.00 mm__ ﬁ
Section element
U: 5.4576 W/m *K
Project : Apartment Troi Detail: Sprossen File: Sprosse
Reference : | - Date: 28/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Giod

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 1.22 Wim?K

Uf = ([®1/4T] - £ [UxBp])/Bf

Simulation with 1ISO10077 panel

Frame Uf transmittance computation

Frame width Bf: 135.00 mm

Panel width Bp: 190.00 mm

Uf = ([14.0415 W/m / 20.00 *C]-{2.6617 W/m *K x0.1900 m]-[- x-])/0.1350 m

Boundary conditions

L12D, with ISO10077 panel: 0.7021 W/mK

@f, flow with ISO10077 panel: 14.0415 W/m

Flow error: 0.000008

[Triangles: 4088
Project: Aerztehaus Ried Detail: Rahmen n o,ul,r innen File: Rahmen innen o,u,l,r []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit

Frame

1S0O 10077-2 (2017) - radiosity

y and condensation comput:  Linear transmittance y: 0.032 W/mK
Superficial condensation: 214 mm

y computation
W =[Py/AT] - [UIxBI] - I [UgxBg]

= [14.0415 W/m/ 20.00 °C] - [1.2163 W/m *K*0.1350 m]-[2.6617 W/m?K*0.1500 m]-[-*-]

Boundary conditions

Simulation with glazing

Ly2D, with glazing: 0.7021 W/mK
@y, flow with glazing:  |14.0415 W/m
Flow error. 0.000008

Glazing transmittance Ug=2.66 W/m*K  Frame transmittance Uf=1.22 W/ m*K

Glazing size Bg: 190 mm

Frame size Bf: 135 mm

Boundary temperatures

Name L. [mm) Min T. °C] [Max T. [°C] [Av. T. [*C] |Q [W/m)]
Internal 290.00 11.308 119.030 14.955 11.2541
External 2.891 1.824 -14.0415
Adiabatic 18.565 8774 -0.0267
Rsi increased 18.207 14.342 1.8696

Rs internal cavities 89,

66.09 10.165 | }
7 13766 19.030 (16929 09178

Project Aerztehaus Ried Detail: Rahmen n o,u,l,r innen File: Rahmen innen o,u,l,r []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame
Kastenfenster NN
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Frame Uf computation
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.22 Wim?K | __

[ <
Frame Uf transmittance computation Frame width Bf: 187.31 mm  Panel width Bp: 380.00 mm

Uf = ([®f/AT] - £ [UxBp] )/ Bf

Uf = ([26.4885 W/m / 20.00 *C]-[2.6614 W/ m *K x0.1900 m]-[2.6613 W/ m K x0.1900 mj)/0.1873 m

Simulation with 1ISO10077 panel Boundary conditions

L12D, with ISO10077 panel: 1.3244 W/imK Name R [m’K/W]

@f, flow with ISO10077 panel: 126.4885 W/m ernal 0.1300

Flow error: 10.000004 dernal 0.0400

Adiabatic 5

Triangles: 6583 Rsi 0-2000
Project: Aerztehaus Ried Detail: | Setzholz innen File: Setzholz innen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

y and condensation computz  Linear transmittance y: 0.085 WimK |-
e Superficial condensation: 428 mm |- .

' computation
=@/ AT] - [UIXBI] - £ [UgxBg]
w = [26.4885 W/m / 20.00 *C] - [1.2183 W/m *K*0.1873 m]-{2.6614 W/m*K*0.1900 m]-[2.6613 W/m*K*0.1900 r©/82Ing size Bg: 380 mm

Glazing transmittance Ug=2.66 W/m*K  Frame transmittance Uf=1.22 W/ m*K
Frame size Bf: 187 mm

Simulation with glazing Boundary conditions Boundary temperatures

Ly2D, with glazing: i Name IL.[mm] MinT.[°C] MaxT.[*C] Av.T.[°C] |Q[W/m)

[y, flow with giazing: internal 1462.43 110.591 18778 13968 21.4577
External 1666.43 0.131 3214 11.690 -26.4885
Adiabatic 136.33 2126 13.073 7.599 1-0.0000
Rsiincreased 22811 9.279 18.778 15689 5.0307

Project: Aerztehaus Ried Detail: Setzholz innen File: Setzholz innen []

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Eraria

Kastenfenster
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Frame Uf computation 2
1SO 10077-2 (2017) - radiosity Transmittance Uf: 1.55 Wim*K | ___
Frame Uf transmittance com;;hﬂon Frame width Bf: 203.67 mm  Panel width Bp: 190.00 mm

Uf = ([®1/4T] - £ (UxBp])/Bf
Uf = ([28.1301 W/m / 20.00 *CJ-{5.7471 W/m *K X0.1900 m]-[- x-])/ 0.2037 m

Simulation with ISO10077 panel Boundary conditions

[L12D, with ISO10077 panel: 1.4065 W/mK

@f, flow with ISO10077 panel: 28.1301 W/m

Flow error: 10.000004

Triangles: 1878 |

Project: Aerztehaus Ried Detail: Rahmen horzontal aussen 0,1, File: Schnitt horizontal aussen o,1r [J
Client - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 ba39 64bit e
Y and condensation computz  Linear transmittance y: -0.001 W/imK |-
1SO 10077-2 (2017) - radiosity - .
Superficial condensation: 224 mm -
y computation ;
w=[®u/AT] - [UtxBY] - X [UgxBa] Glazing ll.-nsmmmoo Ug=5.75 W/m*K  Frame transmittance Ur=1.55 W/ m*K
= [28.1301 W/m / 20.00 *C] - [1.5497 W/m *K*0.2037 m]-{5.7471 W/ m*K"0.1900 m]-[-*-] Giazing size By: 190 mm Frame aize BI: 204 mm
with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: 1.4065 W/mK 5 |Name |L.[mm] [Min T.[C] MaxT.[°C] Av.T.[*C] Q[Wim]
@y, flow with glazing: 8.1301 W/m \Internal 1337.50 4546 18.477 110.635 243118
IO erTor 5600004 [External 143167 0.148 4598 2607 281301
Triangles: 1578 |Adiabatic 17450 11109 116.309 8.469 1-0.0001
(Mangles: 1678 | [Rsiincreased | 120.40 4.366 118.477 13657 38182
Project: Aerztehaus Ried Detail: Rahmen horzontal aussen o,¢ File: Schnitt horizontal aussen o,L.r []
Client. - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Frame

Kastenfenster
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Frame Uf computation ) ’
1SO 10077-2 (2017) - radiosity Transmittance Uf: 1.57 Wim?K | __
Materials Frame Uf transmittance computation Frame width Bf: 173.33mm  Panel width Bp: 190.00 mm
Uf = ((®1/AT] - £ [UXBp])/ Bf
U = ([27.2612 W/m / 20.00 *C]-{5.7471 W/m *K x0.1900 m]-{- x-])/0.1733 m
Simulation with I1SO10077 panel
L12D, with ISO10077 panel: 1.3631 WimK R[mKW]
(@, flow with ISO10077 panel: 27.2612 Wim 0.1300
Flow error- 0.000001 0.0400
[Triangles: 2052 0:2000
Project: Aerztehaus Ried Detail: Rahmen u aussen File: Schnitt vertikal aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b330 64bit .

y and condensation computz Linear transmittance y: -0.001 W/mK
0H00TEE o] Sradiosty Superficial condensation: 224 mm | .

50

¥ compustion Glazii it Ug=5.75 W/m*K Fi t it f=1.57 W/ m*K
W= [®WAT] - [UIxBI] - £ [UgxBg] azing transmittance Ug=5. m rame transmittance Uf=1..
w = [27.2612 W/m / 20.00 *C] - [1.5693 W/ m *K*0.1733 m]-[5.7471 W/m?K*0.1900 m]-[-*-] Glazing size Bg: 190 mm Frame size B{: 173 mm
Boundary conditions Boundary temperatures
Name IL.[mm] [MinT.['C] MaxT.[)C] Av.T.[C] |Q[Wim]
Internal 1307.17  4.575 18.498 10.064 234774
External 1466.20 0.002 4508 2339 1-27.2613
Adiabatic 68.58 1.189 16.054 8.374 1-0.0001
Rsiincreased 12042 4.416 18.498 13716 37838
Project: Aerztehaus Ried Detail: Rahmen u aussen File: Schnitt vertikal aussen []
Client: - Date: 16/09/2019 ;| Frame -4.05 FFame

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 2.63 Wim?K |’

3622)

Frame Uf transmittance computation
Uf = ([®f/AT] - X [UxBp] )/ Bf

Frame width Bf: 62.23 mm

188 3 o)

Panel width Bp: 366.17 mm

Uf = ([45.5536 W/m / 20.00 °C]-[5.8140 W/ m *K x0.1831 m]-[5.8140 W/ m *K x0.1831 m])/0.0622 m

Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 22777 WimK R [m’KW]

@f, flow with ISO10077 panel: 45.55636 W/im 0.1300

Fiow error: 0.000003 0.0400

Triangles: 5114 65000
Project: Aerztehaus Ried Detail: Stulp aussen File: Stulp aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Freme

y and condensation compute
1SO 10077-2 (2017) - radiosity

Linear transmittance y: -0.015 WimK |-
Superficial condensation: 472 mm

y computation
¥ =[Py/AT] - [UIxBI] - X [UgxBg]

W = [45.5536 W/m / 20.00 *C] - [2.6258 W/m *K*0.0622 m]-[5.8140 W/m*K*0.1831 m]-[5.8140 W/m*K*0.1831 ,5/a2Ing size Bg: 366 mm

Glazing transmittance Ug=5.81 W/m*K  Frame transmittance Uf=2.63 W/ m*K

Frame size Bf: 62 mm

Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: 2.2777 WimK Name L.[mm] MinT.[°’C] MaxT.[°C] Av.T.[*C] Q[W/m]
Dy, flow with glazing: 145 5536 W/m Internal 1366.17 4.287 16.901 5.799 139.9992
Bt SiTiE 10.000003 External 146052 0.431 4651 3957 1456537
Friancles: 5114 Adiabatic 1400 4651 4884 4767 10.0000
riangles: Rsiincreased | 120.08 |3.991 116.901 10749 55543
Project: Aerztehaus Ried Detail: Stulp aussen File: Stulp aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Ereme

Kastenfenster
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Frame Uf computation
1S0 10077-2 (2017) - radiosity Transmittance Uf: 2.23 W/im?K

Materlals Frame Uf transmittance computation Frame width Bf: 70.50 mm  Panel width Bp: 380.33 mm

Uf = ([@1/AT] - £ [UxBp])/ Bf
AX [W/mK]
1_4.0\';0 e o] UF = ([46.2199 W/m / 20.00 *C]-{5.7471 W/m *K x0.1903 m]-[5.7471 W/m *K x0.1900 m])/0.0705 m
Simulation with ISO10077 panel Boundary conditions
Lf2D, with ISO10077 panel: 2.3110 W/imK
@f, flow with ISO10077 panel: 46.2199 W/m
Flow error: 0.000001
Triangles: 1617
Project: Aerztehaus Ried Detall: Kaempfer aussen Flie: Kaempfer aussen []
Client - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Frame

y and condensation computz Linear transmittance y: -0.032 W/mK

1S0 100772 (2017) - radiosity e .
Superficial condensation: 480 mm .
oy #%
e
we 13
we
we o
adee
e
y computation _ N .
@ = [P/ AT] - [UFxBY] - £ [UgxBg] Glnl.ng ll.an:mlmnoc Ug=5.75 W/m*K  Frame transmittance Uf=2.23 W/ m*K
@ = [46.2199 W/m / 20.00 C] - [2.2256 W/m *K*0.0705 m]-[5.7471 W/m*K*0.1903 m]-[5.7471 W/m?*K*0.1900 r G/a2irg size Bg: 380 mm Frama aize Bf: 70 mm
Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with giazing: 2.3110 WimK o Name L. [mm] [Min T.[C] [MaxT.[’C] Av.T.[C] |Q(Wim]
. flow with glazing: 46,2199 W/m Internal 1390.50 4.390 118036 6926 392715
2o low sih glazng. 48 2ee External 47070 (1064 4508 3928 462109
Triangles: 617 |Adiabatic 800 4598 5057 4828 -0.0000
[Triangles: Rsi increased 14560 3,958 118036 10456 6.9485
Project | Aerztehaus Ried Detail: Kaempfer aussen Flle: Kaempfer aussen []
Client - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b39 64bit Frane

Kastenfenster
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Linear thermal bridge computation

EN-ISO 10211:2008 Linear transmittance y: -0.0028 WimK | .

y Computation
W =[®/AT] - £ [UxL]
@ =[45.3374 W/m / 20.00 °C] - [2.2696 W/mK]  [ATemperatures:

L2D with bridge

L1D Computation (2.2696 W/mK) Average flux with bridge
U1"11 = [5.5324 W/mPK x 0.4102 m) = 2.2696 W/mK Flux without br

v =- Flux error .000001
UB=[-x-]=-

U4 =[-x-] =-

Section element
U: 55324 W/m *K

L1:410.25 mm
Project : Aerztehaus Ried Detail: Sprosse aussen File: Sprosse aussen IIl
Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Mold

Kastenfenster
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Energieeffizienter Prototyp fiir Kastenfenster

Frame Uf computation =
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.43 Wim?K | __

Frame Uf transmittance computation Frame width Bf: 80.70 mm  Panel width Bp: 190.00 mm
Uf = ([@f/AT] - £ [UxBp])/Bf
Uf = ([9.9157 W/m / 20.00 *C]-[1.7965 W/ m 3K x0.1900 m]-[- x-])/0.0807 m
Simulation with 1ISO10077 panel
L12D, with ISO10077 panel: 0.4958 W/imK
@f, flow with ISO10077 panel: 9.9157 Wim
Flow error: 0.000008
Triangles: 11149
]
J
Project: Aufschnaiter Schule Detail: Rahmen o,ul,r innen File: Rahmen o_u_|_r innen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

y and condensation comput:  Linear transmittance y: 0.039 W/imK
1200012 Got) - Faskosly Superficial condensation: 23 mm .

'y computation

i i = ) i =1. 't mel
w = [®w/AT] - [UxBI] - £ [UgxBg] Glazing transmittance Ug=1.80 W/m°K  Frame transmittance Uf=1.43 W/ m*K

W= [9.9157 W/m/ 20.00 °C] - [1.4304 W/m *K*0.0807 m]-[1.7965 W/m*K*0.1900 m]-[-*-] Giazing size Bg: 190 mm Frame size B1: 81 mm

Simulation with glazing Boundary conditions Boundary temperatures

Ly2D, with glazing: 0.4958 WimK ° Name L. {mm] [Min T. [°C] Max T. [*C] |Av. T. [*C] |Q [Wim]

®y, flow with giazing: __(9.9157 Wim internal 21819 13627  17.766 15469  7.6044

o T 10.000008 |External 120238 0090 3526  1.204  -0.4558

Friangles: 140 Adiabatic 8299 0528 15317 |7.346  0.0006
angles: Rsi increased 9608 11990  17.766  16.189  2.3114

Rs external cavities 51.44 0154 4.381 2662 -04598

Project: Aufschnaiter Schule Detail: Rahmen o,u,\,r innen File: Rahmen o_u_I_r innen []

Client: - Date: 16/09/2019 ;| Frame -4.05 Frame

N \\\
N

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 1.62 Wim?K

A
Uf = ([®f/AT] - £ [UxBp] )/ Bf

Frame width Bf: 118.00 mm

Panel width Bp: 376.00 mm

Uf = ([18.8538 W/m / 20.00 *C]-[1.7959 W/m K x0.1880 m]-[1.7959 W/ m 3K x0.1880 m])/0.1180 m

Simulation with ISO10077 panel

L12D, with ISO10077 panel: 0.9427 W/mK

@f, flow with ISO10077 panel: 18.8538 W/m

Flow error: 0.000009

[Triangles: 16320

L

Project: Aufschnaiter Schule Detail: Kaempfer innen File: Kaempfer innen
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit

Frame

1S0 10077-2 (2017) - radiosity

y and condensation comput:  Linear transmittance y: 0.076 W/mK

Superficial condensation: 64 mm

'y computation
W =[Py AT] - [UIxBI] - ¥ [UgxBg]

w = [18.8538 W/m / 20.00 *C] - [1.6201 W/m *K*0.1180 m]-[1.7959 W/m?K*0.1880 m]-[1.7959 W/m*K*0.1880 r5/32Ing size Bg: 376 mm

Simulation with glazing
Ly2D, with glazing:

|0.9427 W/mK

Boundary conditions

Togaeec

Glazing transmittance Ug=1.860 W/m*K  Frame transmittance Uf=1.62 W/ m*K

Frame size Bf: 118 mm

Boundary temperatures

Name

L. [mm) Min T. (°C] [Max T. [*C] |Av. T. ['C] | (W/m)
115.410 9434

. flow with glazing: internal 142324 13514 17.341 5. 14
Fow error External /65444 0142 13296 1335 -18.5001
- Adiabatic 14400 1432 15316 8450  0.0000

Rsi increased 110878 [11.819  17.302 14621  2.9802

Rs Internal cavities 49.12 12222 16.719 14319 0.9303

Rs external cavities 40.38 |1.077 3540 2.560 03446

L

Project: Aufschnaiter Schule Detail: Kaempfer innen File: Kaempfer innen L J
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

Kastenfenster
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Frame Uf computation =
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.37 Wim?K |-

SODTROL ¢ ALTOADIGE

Frame Uf transmittance computation Frame width Bf: 97.61 mm  Panel width Bp: 380.00 mm
Uf = ([®f/AT] - X [UxBp] )/ Bf

Uf =([17.6212 W/m / 20.00 °C]-[1.7955 W/ m K x0.1900 m]-[1.7956 W/ m ?K x0.1900 m])/0.0976 m
Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 0.8811 W/mK
@f, flow with ISO10077 panel: 17.6212 W/m
Flow error: 0.000002
Triangles: 12838

R [m
0.0400
0.2000

Project: Aufschnaiter Schule Detail: Stulp innen File: Stulp innen []

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 4bit

Frame

y and condensation comput:  Linear transmittance y: 0.065 W/mK
ISOANITIE (orT) < rackoslty Superficial condensation: 45 mm | .

y computation . - .
W= [@y/ AT] - [UIxBI] - £ [UgxBg] Glazing transmittance Ug=1.60 W/m*K  Frame transmittance Uf=1.37 W/ m°K
W =[17.6212 W/m / 20.00 °C] - [1.3738 W/m *K*0.0976 m]-{1.7955 W/m?K*0.1900 m]-[1.7956 W/m*K*0.1900 r'a2Ing size Bg: 380 mm Frame size Bf. 98 mm
with glazing Boundary temperatures
Lw2D, with glazing: 0.8811 W/imK Name |L.[mm] MinT.[°C] MaxT.[’C] Av.T.[*C] |Q([W/m]
Oy, flow with glazing: _ |17.6212 Wim Internal 139161 (13381 18.338 115384 13.90%6
Flow error: 10.000002 External 154056 0.237 3260 11.304 176212
> Adiabatic 14400 [1.430 15314 8448 1-0.0000
Rsiincreased 15820 11657 18338 16303 37166
f ]
L ]
Project: Aufschnaiter Schule Detail: | Stulp innen File: Stulp innen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 2.06 Wim*K | .

Materials Frame Uf transmittance computation Frame width Bf: 11501 mm  Panel width Bp: 190.00 mm
T Uf = ([®f/AT] - £ [UxBp] )/ Bf
Iaee Uf = ([26.4197 W/m / 20.00 °C]-[5.7472 W/ m *K x0.1900 m]-[- x-])/ 0.1150 m
gW uce |0 Simulation with 1010077 panel
10077 Tadiosi L12D, with ISO10077 panel: 1.3210 WimK
@f, flow with ISO10077 panel: 26.4197 Wim
Flow error: 0.000012
Triangles: 8118
Project: Aufschnaiter Schule Detail: Rahmen 00,0l,0r aussen File: Rahmen oo_ol_or aussen
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit

Frame

y and condensation comput: Linear
1SO 10077-2 (2017) - radiosity

Superficial condensation: 250 mm

transmittance y: -0.008 WimK |-

y computation
W = [®y/AT] - [UIXBI] - £ [UgxBg]

W = [26.4197 W/m / 20.00 *C] - [2.0614 W/ m *K*0.1150 m]-[5.7472 W/m*K*0.1600 m]-[-*-]

Boundary conditions

Glazing transmittance Ug=5.75 W/m*K  Frame transmittance Uf=2.06 W/ m*K

Glazing size Bg: 190 mm

Frame size Bf: 115 mm

Boundary temperatures

[Name L. [mm) [Min T. [*C] Max T. [C] |Av. T. [*C] |Q [W/m]
internal 124901 4484 16987  8.345  22.3242
External 132068 0.340 4508 3206 -26.4195
Adiabatic 146.00 |1.447 15407 8118 0.0004
Rsi increased 194.04  4.234 16.987 12056  3.7353
Rs internal cavities [19.00 12,912 16.051 14311 10.3603

Project: Aufschnaiter Schule

Detail: Rahmen 00,0l,0r aussen

File:

Rahmen 0o_ol_or aussen

Client: -

16/09/2019

Software:

Frame Simulator - 4.0.5 b839 €4bit Frame

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 2.11 Wim?K | .

o

Materials Frame Uf transmittance computation Frame width Bf: 89.00mm  Panel width Bp: 190.00 mm
Uf = ([®1/AT] - £ [UxBp])/Bf
Glass Uf = ([25.4092 W/m / 20.00 “C]-[5.7471 W/ m K x0.1900 m]-{- x-])/ 0.0890 m
Nol Simulation with 1010077 panel
] T L12D, with 1ISO10077 panel: 1.2705 W/mK R [M?K/W]
@f, flow with ISO10077 panel: 25.4092 W/m 01300
Flow error: 0.000005 0.0400
Triangles: |5097 02000
. 10.3000
Project: Aufschnaiter Schule Detail: Rahmen ul,ur aussen File: Rahmen ul_ur aussen []
Client: - Date: 17/09/2019 Frame -4.05 Erame

1S0 10077-2 (2017) - radiosity

y and condensation computz Linear transmittance y: -0.009 W/mK

Superficial condensation: 240 mm

'y computation
W =[Py/AT] - [UIxBI] - X [UgxBg]

W =[25.4092 W/m/ 20.00 °C] - [2.1072 W/ m *K*0.0890 m]-{5.7471 W/m?K*0.1900 m]-[-*-]

Boundary conditions

Simulation with glazing
Lw2D, with glazing:

Glazing transmittance Ug=5.75 W/m*K  Frame transmittance Uf=2.11 W/ m*K

Glazing size Bg: 190 mm

Frame size Bf: 89 mm

Boundary temperatures

Name L. [mm] [Min T [°C] Max T_ [C] |Av. T. [*C] |Q [W/m]
internal 123200 4439 17.244  7.852 (216801
External 120482 0.495 4508 13.447  -25.4003
Adiabatic 146.00 1.557 115.653 8.436 |-0.0000
Rsi increased 17869 4118 17.246  |11.233  |3.4494
Rs Internal cavilies | 17.00 13.918 16,565 15064  0.2797

Aufschnaiter Schule

Detail: Rahmen ul,ur aussen

File:

Rahmen ul_ur aussen

Client: -

Date: 17/09/2019

Frame Simulator - 4.0.5 b839 84bit

Frame

Kastenfenster
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Frame Uf computation =
1S0 10077-2 (2017) - radiosity Transmittance Uf: 2.14 Wim?K | __

Frame Uf transmittance computation Frame width Bf: 10228 mm  Panel width Bp: 188.97 mm

Uf = ([®1/AT] - £ [UxBp] )/ Bf

Uf = ([25.9550 W/m / 20.00 *C]-[5.7471 W/ m K x0.1890 m]-[- x-])/0.1023 m

Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 1.2978 W/mK

@f, flow with ISO10077 panel: 25.9550 W/m

Flow error: 10.000012

[Triangles: |soo7
Project: Aufschnaiter Schule Detail: Rahmen uu aussen File: Rahmen uu aussen []
Client: - Date: 16/09/2019 .| Frame -4.05 Frame

¥ and condensation computz Linear transmittance y: -0.008 W/mK
S0AUOTTES foti] s réciosty Superficial condensation: 279 mm | .

o

'y computation " &
w = [®y/ AT] - [UIXBI] - £ [UgxBg] Glazing transmittance Ug=5.75 W/m*K  Frame transmittance Uf=2.14 W/ m°K
W = [25.9550 W/m / 20.00 °C] - [2.1444 W/ m *K*0.1023 m]-[5.7471 W/m?K*0.1890 m]-[-*-] Glazing size Bg: 189 mm Frame size Bf: 102 mm
Boundary conditions Boundary temperatures
. Name L. [mm] [Min T. °C] [Max T. [’C] |Av. T. ['C] |Q [W/m)]
Internal 1252.45 4574 18.378 8.827 121.6959
External 136295 0025 4508 2.767  -24.4200
Adiabatic 4600 1722 15938  8.842  0.0003
Rsi increased 166.16 4416 17544  |11.365  2.8508
Rs Inlernal cavilies 74.54 9696 18374  14.368  1.3994
Rs external cavities 11528 0.161 9.951 3904 -15348
Project: Aufschnaiter Schule Detail: Rahmen uu aussen File: Rahmen uu aussen L _I
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

BozeN
SODTROL ¢ ALTOADIGE

Transmittance Uf: 2.05 Wim?K |-

Materials Frame Uf transmittance com Frame width Bf: 98.00mm  Panel width Bp: 380.00 mm
Uf = ([®1/AT] - £ [UxBp] )/ Bf

Name X [W/mK]

P 510%]‘ X Uf = ([47.3374 W/m / 20.00 °C]-[5.7471 W/m K x0.1900 m]-[5.7471 W/ m *K x0.1900 m])/0.0980 m

Glass .

Norway Spruce [0.1100 ] Simulation with 1ISO10077 panel

:t 5 L12D, with ISO10077 panel: [2.3669 WimK R [m?KAW]

@f, flow with ISO10077 panel: 47.3374 Wim 1300
Fiow error: 0.000001 0.0400
Triangles: 13046 63000

Project: Aufschnaiter Schule Detail: Stulp aussen File: Stulp aussen []

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

g and condensation computz
1SO 10077-2 (2017) - radiosity

Linear transmittance y: -0.018 W/mK
Superficial condensation: 479 mm

y computation
W =[Py/AT] - [UIxBI] - X [UgxBg]

Glazing transmittance Ug=5.75 W/m*K  Frame transmittance Uf=2.05 W/ m*K
W= [47.3374 W/m / 20.00 °C] - [2.0460 W/ m *K*0.0980 m]-{5.7471 W/m?K*0.1900 m]-[5.7471 W/ m?K*0.1900 r /a2ing size Bg. 380 mm

Frame size BI: 98 mm

Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: [2.3669 WimK [Name L. [mm] [Min T.['C] MaxT.[’C] Av.T.[*C] |Q(W/m]
®y, flow with glazing: |47 3374 W/im Internal 138800 4.454 17.770 16.403 140.5811
Fiow error: 0.000001 External 51419 0.281 4508 3683 -47.3374
Triandies: 13048 Adiabatic 800 4598 5058 4828 1-0.0000
. Rsiincreased 166.77 4.160 17.770 11.898 16.7563
Project: Aufschnaiter Schule Detail: Stulp aussen Fille: Stulp aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

Kastenfenster
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Frame Uf computation
Simplified ISO 10077-2 (2017) - single eq. cond.  TTansmittance Uf: 2.14 Wim?K | __

Materials Frame Uf transmittance eompuhﬂo‘: Frame width Bf: 157.51 mm  Panel width Bp: 380.97 mm
Uf = ([®f/AT] - £ [UxBp] )/ Bf
Uf = ([50.2097 W/m / 20.00 *C]-[5.7471 W/m *K x0.1900 m]-[5.7472 W/m *K x0.1910 m])/0.1575 m
Simulation with ISO10077 panel Boundary conditions
L12D, with ISO10077 panel: [2.5105 WimK Name R [mK/W]
(f, flow with ISO10077 panel: 50.2007 Wim internal 1300
10077 single eq. cond. Flow error: 0.000000 E:‘;{)’;‘é 0.0400
10077 single eq. cond. slightly vent. =
ightly v [Triangles: [14588 ol 572000
Project: Aufschnaiter Schule Detail: Kaempfer aussen File: Kaempfer aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frama
v and condensation computz Linear transmittance y: -0.017 W/mK
Simplified ISO 10077-2 (2017) - single eq. - R sas
guperflclal condensation: 479 mm -

y computation
W =[P/ AT] - [UIxBI] - X [UgxBg]
@ = [50.2097 W/m / 20.00 °C] - [2.1433 W/m K*0.1575 m]-{5.7471 W/m?K*0.1900 m]-[5.7472 W/m*K*0.1910 r'82Ing size Bg: 381 mm

Glazing transmittance Ug=5.76 W/m*K  Frame transmittance Uf=2.14 W/ m*K
Frame size B: 158 mm

Boundary conditions Boundary temperatures

Name L. [mm) MinT.[°C) MaxT.[*C] Av.T.[°C] |Q[Wim]
internal 44689 4.472 116.966 7.447 143.1512
External 163289 0.096 4879 3473 1-60.2007
Adiabatic 800 4.598 5.057 4.828 1-0.0000
Rsiincreased  170.19 4.200 16.966 11.705 7.0

TPE with mineral additives

10077 single eq. cond.

10077 single eq. cond. siighily vent

10077 single eq. cond.

Project: Aufschnaiter Schule Detail: Kaempfer aussen File: Kaempfer aussen []

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 é4bit Framie

Kastenfenster
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Linear thermal bridge computation -

EN-ISO 10211:2008 Linear transmittance y: 0.0067 W/mK &
y Computation
- L2D with bridge 2464 WIimK|
V=[YAT] -2 L1D without brid 2397 WimK|
W =[44.9279 W/m / 20.00 °C] - [2.2397 W/mK] A oC |
L1D Computation (2.2307 W/mK) |Average flux with bridge |44.9279 W/m|
U1"I1 = [5.5164 W/m’K x 0.4060 m] = 2.2397 W/mK Flux without bridge (44.7932 Wim
Flux error 10.000001
+
1
L1:406.00 mm \
| Section element
U:5.5164 W/m K
Project : Aufschnaiter Schule Detail: Sprosse aussen File: Sprossen aussen
Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Mold Simulator
Linear thermal bridge computation
EN-ISO 10211:2008 Linear transmittance y: 0.0830 WimK |~ -

y Computation

Y =[®/AT] - Z [UxL]

W =[24.3643 W/m / 20.00 °C] - [1.1352 W/mK]
L1D Computation (1.1352 W/mK)

U1*I1 = [2.8099 W/m’K x 0.4040 m] = 1.1352 W/mK

Flux error

: 1:404.00 mm . i .

Section element

U: 2.8099 W/m K

Project : Dante Schule Detail: Sprosse innen File: Sprosse innen

Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit

Mold Simulator

Kastenfenster
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Werte fiir typische Verbundfenster 1910er/1920er Jahre

Frame Uf computation
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.90 Wim?K | __

Frame Uf transmittance computation Frame width Bf: 101.00mm  Panel width Bp: 190.00 mm
Uf = ([®1/AT] - X [UxBp] )/ Bf

Uf = ([14.8524 W/m / 20.00 °C]-[2.8081 W/ m 3K x0.1900 m]-[- x-])/0.1010 m
Simulation with 1ISO10077 panel
L12D, with ISO10077 panel:

@f, flow with ISO10077 panel: 14.8524 W/m
Flow error: 0.000001
Triangles: 6984

0.7426 W/mK

R [m’KW]
01500
0.0400
0:2000

Project: Dante Schule Detail: Rahmen Ir.0 File: Rahmen|I_r_o

]

Frame Simulator

Software: | Frame Simulator - 4.0.5 b839 €4bit

Client: - Date: 16/09/2019

y and condensation comput:  Linear transmittance y: 0.017 W/mK
18040077:2 GoNT) - raeely Superficial condensation: 215 mm | -

y computation
W =[Py/AT] - [UIxBI] - X [UgxBg]
w=[14.8524 W/m / 20.00 °C] - [1.8975 W/m *K*0.1010 m]-[2.8081 W/m?K*0.1900 m]-[-*-]

Glazing transmittance Ug=2.81 W/m*K  Frame transmittance Uf=1.90 W/ m*K
Glazing size Bg: 190 mm Frame size B1: 101 mm

Boundary conditions Boundary temperatures
Name L. [mm] MinT.[°C] MaxT.[’C] Av.T.[°C] |Q[W/m]
Internal 1237.00 12,097 116.860 13299 12.2162
External 133331 0.285 2752 1.782 -14.8524
Adiabatic 18400 0.958 14771 7.290 10.0007
Rsiincreased 97.70 11.734  16.860 14603 26363

Dante Schule

Detail: Rahmen Ir,0

File:

Rahmen I_r_o

[1]

Client:

Date: 16/09/2019

Software:

Frame Simulator - 4.0.5 b839 64bit

Frame Simulator

Verbundfenster 1910er/1920er Jahre
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Frame Uf transmittance computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 1.80 Wim?K

Frame Uf transmittance computation
Uf = ([®1/4T) - 5 [UxBp])/Bf

UF = ([14.6744 W/m / 20.00 *C]-[2.8083 W/m *K x0.1900 m]-[- x-])/0.1010 m
; e

Frame length Bf: 101.00 mm  Panel length Bp: 190.00 mm

with 1SO10077 panel

L12D, with panel ISO10077:

[0.7337 WimK

o1, flow with panel ISO10077

[14.6744 Wim

Flow error:

0.000012

Triangles:

8613

Project: Dante Schule

Detail: Rahmen u

File:

Rahmen u []

Client:

Date: 16/09/2019

Frame Simulator - 4.0.5 b839 64bit Frame Simulator

1S0 10077-2 (2017) - radiosity

y and condensation comput:  Linear transmittance y: 0.018 W/mK
Superficial condensation: 214 mm

'y computation
W =[PY/AT] - [UrXBT] - X [UgxBg]

W=[14.6744 W/m/ 20.00 °C] - [1.7986 W/m *K*0.1010 m]-[2.8083 W/m?K"0.1900 m]-[-*-]

Glazing transmittance Ug=2.81
Glazing size Bg: 190 mm

W/m?K  Frame transmittance Uf=1.80 W/ m*K
Frame size Bf: 101 mm

Boundary table

Name IL.[mm] Min T.[°C] MaxT.["C] |Av.T.[*C] |Q[W/m]

Internal 1237.00 |12.156 16.956 13345 [12.1318

External 132878 (0.264 2862 11.785 -14.6745

Adiabatic 18400 [1.012 14.933 7.442 1-0.0025

Rsiincreased 97.70 11.807 16.956 14.795 25426
with glazing

Lw2D, with glazing: [0.7337 WimK

Dy, flow with glazing: [14.6744 Wim

Flow error: 0.000012

Triangles: 8613

Boundary conditions

Project: Dante Schule

Detail: Rahmen u

File:

Rahmen u []

Client:

Date: 16/09/2019

Software:

Frame Simulator - 4.0.5 b839 €4bit Frame Simulator

Verbundfenster 1910er/1920er Jahre
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Frame Uf computation . .
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.87 Wim?K | __
Materials Frame Uf transmittance eo:npmf. Frame width Bf: 154.00mm  Panel width Bp: 380.00 mm

Uf = ([®f/AT] - £ [UxBp])/ Bf

Ax (W/mK
.1%1‘ ¥ Uf = ([27.8219 W/m / 20.00 °C]-[2.8081 W/m 2K x0.1900 m]-[2.8082 W/m K x0.1900 m])/0.1540 m
1153 . Simulation with 1S010077 panel Boundary conditions
j,c 2‘53— 2 T L12D, with ISO10077 panel: 1.3911 W/imK R [m
i fled (05000 [0 (f_ flow with ISO10077 panel: 27.8219 Wim
European larch | Flow error: 10.000001 0.0400
10077 3
adiosity [Triangles: [14012 55000
Project: Dante Schule Detail: Kaempfer File: Kaempfer []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 4bit Frame
y and condensation computz  Linear transmittance y: 0.035 W/mK |-
1SO 10077-2 (2017) - radiosity - - oy
Superficial condensation: 440 mm .
preere
worg
hane
o
Y oonipaagon Glazi i Ug=2.81 W/mK Fi Ur=1.87 W/mK
@ = [/ AT] - [UIXBI] - £ [UgxBg] lazing transmittance Ug=2. m rame transmittance Uf=1.
W =[27.8219 W/m/ 20.00 °C] - [1.8737 W/m K*0.1540 m]-[2.8081 W/m?K*0.1900 m]-[2.8082 W/m*K*0.1900 ;©/82ing size Bg: 380 mm Frame size Bf: 154 mm
Boundary conditions Boundary temperatures
Name IL.[mm] [MinT.[°C] MaxT.['C] Av.T.[*C] |Q[W/m)
Internal 1426.00 12.086 16.913 13168 22.3891
External 1614.00 0220 2819 1.812 -27.8219
Adiabatic 15000 2.245 12.697 7.471 10.0000
Rsiincreased 19539 |11.654 16.913 14.439 5.4328
Project: Dante Schule Detail: Kaempfer File: Kaempfer []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Erae Simulalor

Verbundfenster 1910er/1920er Jahre
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 1.93 Wim?K

Frame Uf transmittance computation

Uf = ([@1/4T] - £ [UxBp])/ Bf

Frame width Bf: 154.00 mm

Panel width Bp: 380.00 mm

Uf = ([27.9787 W/m / 20.00 *C]-[2.8081 W/ m K x0.1900 m]-[{2.8081 W/m K x0.1900 m])/0.1540 m

Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 1.3089 WimK R [K/W)
@1, flow with ISO10077 panel: 27.9787 Wim 0-1300
Flow error: 10.000002 0.0400
[Triangles. [13792 102000
Project: Dante Schule Detail: Setzholz File: Setzholz []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame Simulator
y and condensation comput:  Linear transmittance y: 0.034 W/mK
1SO 10077-2 (2017) - radios i =
. Superficial condensation: 446 mm .

'y computation

W =[Py AT] - [UIxBI] -  [UgxBg]
w = [27.9787 W/m / 20.00 °C] - [1.9314 W/m *K*0.1540 m]-[2.8081 W/m?K*0.1500 m]-[2.8081 W/m*K*0.1900 ©/82Ing size Bg. 380 mm

Glazing transmittance Ug=2.81 W/m*K  Frame transmittance Uf=1.93 W/m°K

Frame size Bf: 154 mm

Boundary conditions Boundary temperatures

Name L. [mm] MinT.[°C] MaxT.[°C] Av.T.[’C] Q[W/m]
internal 142600 12083 16,825 13153 [22.4376
External 61862 0.218 2628 11.809 -27.9787
Adiabatic 15000 2.245 12,697 7.470 1-0.0000
Rsiincreased 19630 11.380  16.826 14328 66411

Project: Dante Schule Detail: Setzholz File: Setzholz

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame Simulator

Verbundfenster 1910er/1920er Jahre



efre -fesr O W
e u rac Sudtirol - Alto Adige soomRoL Aroroce

EuropBscher Fonds s regondle
Fondo europes a1 suiuppo

UROPEAN UNION

efre regional. innovativ. nachhaltig.
re S e a rC fesr regionale. innovativo. sostenibile.

Linear thermal bridge computation

EN-ISO 10211:2008 Linear transmittance y: 0.0065 WimK |~ -
. (_:""f" T"""; 120 with bridge 2204 WimK|
e e L1D without bri 2139 WimK
= [44.4089 W/m / 20.00 C] - [2.2139 W/mK] ATemperatures: 00°C |
L1D Computation (2.2139 W/mK) |Average flux with bridge |
U1*I1 = [5.5626 W/mPK x 0.3980 m] = 2.2139 W/mK W

L1:398.00 mm
Section element
. U:5.5626 W/m K

Project : Dante Schule Detail: Sprosse aussen File: 2 - PSI+ISO13788 - 2 environments

Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Mold Simulator

Linear thermal bridge computation 4

EN-ISO 10211:2008 Linear transmittance g: 0.0075 WimK | B
¥ Computaion 20 with bridge [2.223 WimK
PEIoAT] -Z XY 1D without bridge 2159 WimK
@ =[44.4680 W/m / 20.00 *C] - [2.2159 W/mK] S %oo c |
L1D Computation (2.2159 W/mK) Average flux with bridge 144.4680 W/m|
U1*I1 = [5.5676 W/mK x 0.3980 m] = 22159 W/mK Flux without bridge  144.3184 W/m
U2 =[-x-]=- Flux error 10.000001
U3B=[-x-]=-
U4 =[-x-]=-

L1:398.00 mm
1 Section element
U: 5.5676 W/m °K
Project : Dante Schule Detail: Sprosse innen File: 2 - PSI+ISO13788 - 2 environments
Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Mold Simulator

Verbundfenster 1910er/1920er Jahre
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Linear thermal bridge computation

EN-ISO 10211:2008

Linear transmittance y: 0.0107 W/mK

4

Section element
U:2.7736 W/m *K

 Computation
Y =[®/AT] - Z [UXL]
Y =[22.2919 W/m/ 20.00 °C] - [1.1039 W/mK]

L1D Computation (1.1039 W/mK)
U1*I1 =(2.7736 W/m’K x 0.3980 m] = 1.1039 W/mK

L2D with bridge 1.1146 W/mK.

Flux error

uropean larcl

Project - Dante Schule

Detail:

Sprossen

File:

Sprosse

Reference : | -

Date:

16/09/2019

Software:

Mold Simulator - 4.0.5 b839 64bit

Mold Simulator

Verbundfenster 1910er/1920er Jahre
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Werte fiir typische Kastenfenster saniert mit Isolierverglasung (innere Fensterebene)

Frame Uf computation
1SO 10077-2 (2017) - radiosity Transmittance Uf: 2.80 Wim?K

Frame Uf transmittance computation Frame width Bf: 83.00 mm  Panel width Bp: 190.00 mm
Uf = ([®f/AT] - £ [UxBp] )/ Bf
Uf =([26.6115 W/m / 20.00 “C]-[5.8140 W/ m *K x0.1900 m]-{- x-])/ 0.0830 m

Simulation with 1SO10077 panel

L12D, with ISO10077 panel: 1.3306 W/mK R [’

@f, flow with ISO10077 panel: 26.6115 W/im .

Flow error: [0.000001 0.0400

[Triangles. [1703 02000
Project: Knablhof Detail: Rahmen o,l,r aussen File: Rahmen o,,r aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame Simulator

w and condensation computz Linear transmittance y: -0.007 W/mK
150:10071:2 o) raciosity Superficial condensation: 270 mm | .

y computation ) ; y o ) .
@ = [®y/AT] - [UIXBI] - £ [UgxBg] Glazing transmittance Ug=5.81 W/m*K  Frame fransm:ftanae Uf=2.80 W/m°K
w=[26.6115 W/m/ 20.00 °C] - [2.8047 W/m *K*0.0830 m]-[5.8140 W/m*K*0.1900 m]-[-*-] Glazing size Bg. 190 mm Frame size Bf: 83 mm
Boundary conditions Boundary temperatures
H [Name L. [mm] [Min T_[°C] MaxT.[*C) Av.T.[C] |Q[W/m]
65.0 internal 123300 4.263 16.565  7.152 123.0275
65.0 External 27981 1.235 4651 3804 266115
65.0 Adiabatic 22.00 2.346 11.703 6.757 10.0002
3 [Rsi [20.000 0.2000 65.0 Rsiincreased 7335 3.921 16.665 10.228 13.5840
Project: Knablhof Detail: Rahmen o,|,r aussen File: Rahmen o |,r aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 é4bit Frame Simulator

Kastenfenster
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Frame Uf computation
1SO 10077-2 (2017) - radiosity

Transmittance Uf: 2.40 Wim?K | .

Frame Uf transmittance computation
Uf = ([®1/AT] - £ [UxBp])/ Bf

Frame width Bf: 78.50 mm  Panel width Bp: 190.00 mm

Uf = ([15.1075 W/m / 20.00 °C]-[2.8455 W/ m K x0.1900 m]-[- x-])/0.0785 m

Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 0.7554 W/imK R [m?K/wW]

@f, flow with ISO10077 panel: 15.1075 W/im 0.1300

Flow error: 0.000008 0.0400

[Triangles: 2218 02000

|

Project: Dante Schule Detail: Rahmen o,u,l,r innen File: Rahmen o,u,l,r innen
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame Simulator

y and condensation computz
1SO 10077-2 (2017) - radiosity

Linear transmittance y: 0.026 W/imK
Superficial condensation: 247 mm

'y computation
W =[Py AT] - [UIxBI] - ¥ [UgxBg]

W =[15.1075 W/m / 20.00 °C] - [2.4024 W/ m *K*0.0785 m]-[2.8455 W/m*K*0.1900 m]-[-*-]

Glazing transmittance Ug=2.85 W/m*K  Frame transmittance Uf=2.40 W/ m*K
Glazing size Bg: 190 mm Frame size B 79 mm

Simulation Boundary conditions Boundary temperatures

Name L. [mm] MinT.[°’C] MaxT.[*C] Av.T.[°C] |Q[W/m)

Internal 22850 10.147 7222 12928 12.4298

External 28424 0431 3617 2126 -15.1074

Adiabatic 4000 2.184 12595 7143 1-0.0007

Rsiincreased 71.21 8.625 17222 12480 26777

|

Project: Dante Schule Detail: Rahmen o,u,l,r innen File: Rahmen o,u,|,r innen []
Client: . Date: 16/0912019 Software: | Frame Simulator - 4.0.5 b339 64bit Franie Shiclalor

Kastenfenster
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efre regional. innovativ. nachhaltig.
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Frame Uf computation
1S0 10077-2 (2017) - radiosity Transmittance Uf: 2.41 Wim?K
Materlals Frame Uf transmittance computation Frame width Bf: 83.00mm  Panel width Bp: 190.00 mm

Uf = ([®1/AT] - £ [UxBp])/Bf
Uf = ([25.9661 W/m / 20.00 “C]-[5.8140 W/ m *K x0.1900 m]-[- x-])/0.0830 m
Simulation with 1ISO10077 panel

[Putiy [0.5000 |
[Giass[1.0000 | L12D, with ISO10077 panel: 12983 WimK R [mPKW]
@f, flow with ISO10077 panel: 125.9661 W/m 0.1300
Flow error: 0.000003 I0.0400
Triangles: 2078 65000
Project: Dante Schule Detail: Rahmen u aussen File: Rahmen u aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Frame

Y and condensation comput: Linear transmittance y: -0.006 W/imK
150400772 GotT) sracleary Superficial condensation: 264 mm | .

o¥
P

0 s

y computation N = .
@ =[P/ AT] - [UIXBY] - £ [UgxBg] Glazing transmittance Ug=5.81 W/m*K  Frame transmittance Uf=2.41 W/ m*K
W= [25.9661 W/m/ 20.00 °C] - [2.4073 W/m *K*0.0830 m]-[5.8140 W/m?K*0.1900 m]-[-*-] Glazing size Bg: 190 mm Frame size Bf: 83 mm
Boundary conditions Boundary temperatures
i Name |L.[mm] [MinT.[°C] MaxT.[*C] Av.T.[C] |Q [Wim]
Internal 123300 4.339 16.977 7.355 122.6629
External 130052 [0.193 4651 '3.456 1-25.9660
Adiabatic 13250 1.842 13.199 7.233 10.0003
Rsiincreased 73.35 4.118 16.977 10.994 13.3032
Project: Dante Schule Detail: Rahmen u aussen File: Rahmen u aussen []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Frame Siulalor

Kastenfenster
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efre regional. innovativ. nachhaltig.
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Frame Uf computation
1SO 10077-2 (2017) - radiosity - unventilated

Transmittance Uf: 2.34 Wim?K | _

15)% mev

Frame Uf transmittance computation
Uf = ([®1/AT] - £ [UxBp] )/ Bf

Frame width Bf: 83.00 mm

Panel width Bp: 380.00 mm

Uf = ([47.8001 W/m / 20.00 °C]-[5.8140 W/m K x0.1900 m]-[5.8140 W/ m *K x0.1900 m])/0.0830 m

Simulation with I1SO10077 panel

L12D, with ISO10077 panel:

2.3900 W/mK

@f, flow with ISO10077 panel:

47.8001 W/m

Flow error:

0.000001

[Triangles:

File:

Project:

Dante Schule

Detail:

Stulp aussen

Stulp aussen

]

Date:

16/09/2019

Software: | Frame Simulator - 4.0.5 b839 €4bit

Frame

¥ and condensation computz Lijnear transmittance y: -0.013 W/mK
180 100772 (2017) - radlosity -unventilated. g\ berficial condensation: 454 mm .

'y computation
W =[®wAT] - (UIXBY] - £ [UgxBg]
w = [47.8001 W/m / 20.00 *C] - [2.3389 W/m *K*0.0830 m]-[5.8140 W/m*K*0.1900 m]-[5.8140 W/ m*K*0.1900 '8ZIng size Bg: 380 mm

Glazing transmittance Ug=5.81 W/m*K  Frame transmittance Uf=2.34 W/ m*K
Frame size B 83 mm

Boundary conditions Boundary temperatures
Name IL.[mm) [Min T.['C] MaxT.[’C] Av.T.[*C] |Q(W/m]
internal 1397.00 14.283 17004 6.201 142.139%
External 49261 0.392 4651 3.881 -47 8001
Adiabatic 400 4651 4884 4767 1-0.0000
Rsiincreased 11870 3.982 17.004 10463 6.6606

Project: Dante Schule Detail: Stulp aussen File: Stulp aussen

[]

Frame Simulator

Software: | Frame Simulator - 4.0.5 b839 é4bit

Client: - 16/09/2019

Kastenfenster
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eurac
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Frame Uf computation W
1S0 100772 (2017) - radiosity Transmittance Uf: 2.05 Wim?K | _
20 o
T o
br—u
e s
e TIC BiT MeT
o
i - A
o
e
70

Frame Uf transmittance computation Frame width Bf: 80.00mm  Panel width Bp: 380.00 mm

Uf = ([®1/AT] - £ [UxBp] )/ Bf

Uf = ([25.9328 W/m / 20.00 *C]-[2.8455 W/m K x0.1900 m]-[2.8455 W/ m *K x0.1900 m})/ 0.0800 m

Simulation with ISO10077 panel

L12D, with ISO10077 panel: 1.2966 WimK R [m?K/W)

(@1, flow with ISO10077 panel: [25.9328 Wim 0.1300

Flow error- 0.000000 0.0400

[Triangles: la132 02000

[ )
Project: Dante Schule Detail: Stulp innen File: Stulp innen [J
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame Simulator

1SO 10077-2 (2017) - radiosity

y and condensation comput:  Linear transmittance y: 0.051 W/imK
Superficial condensation: 436 mm

'y computation

= [®W/AT] - [UIxBY] - £ [UgxBg]
@ =[25.9328 W/m / 20.00 *C] - [2.0483 W/m K*0.0800 m]-[2.8455 W/m*K*0.1900 m]-[2.8455 W/ m*K*0.1900 ,3/82ing size Bg: 380 mm

pr]

Glazing transmittance Ug=2.85 W/m*K  Frame transmittance Uf=2.05 W/m*K

Frame size Bf: 80 mm

Boundary conditions Boundary temperatures

Name L. (mm] [Min T.['C] MaxT.[*C] Av.T.[:C] |Q[Wim]

internal 1367.00 10.121 17768 12767  22.0880

External 48748 0274 663 2.128 1-26.9328

Adiabatic 136.00 2274 12506 7.434 10.0000

Rsiincreased 111.43 8.678 17768 13000 38447

I/mK] |e Color
: (X
L ]

Project Dante Schule Detail: Stulp innen File: Stulp innen []
Client: . Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 64bit Erarmc Shacator

Kastenfenster
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Linear thermal bridge computation

EN-ISO 10211:2008 Linear transmittance y: 0.0077 W/mK o
e g 20 wi bridge
ol e L1D wihoutbrid
@ =[45.1532 W/m / 20.00 *C] - [2.2499 W/mK] ETemperatures: T
L1D Computation (2.2499 W/mK) Average flux with bridge
U1"I1 = [5.5692 W/mPK x 0.4040 m] = 2.2499 W/mK Flux without bridge
U2'R2=[-x-]=- Flux error
U3'B=[-x-]=-
U444 = (. x .] =

L1:404.00 mm
| Section element
U: 5.5692 W/m *K
Project : Dante Schule Detail: Sprosse aussen File: Sprosse au en
Reference : | - Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 €4bit Mold Simulator
Linear thermal bridge computation
EN-ISO 10211:2008 Linear transmittance y: 0.0830 WimK |~ .
y Computation

Y =[®/AT] - 5 [UxL]
@ =[24.3643 W/m / 20.00 C] - [1.1352 W/mK]

L1D Computation (1.1352 W/mK)

U1°I1 = [2.8099 W/m’K x 0.4040 m] = 1.1352 W/mK
U2 =[-x-] =~

V3B =[-x-=-

Uds'4 = l.;., =

Flux error

1:404.00 : i !

U: 2.8099 W/ m *K

Project : Dante Schule Detail: Sprosse innen File: Sprosse innen

Reference : Date: 16/09/2019 Software: | Mold Simulator - 4.0.5 b839 64bit Mold Simulator

Kastenfenster
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Austausch Fensterkonstruktion (Einfachfenster)

Us1 220,11 wimk
Nodo laterale/superiore

120'c
@ =-5,060 Wim
00C

134,00 / 190,00 ' i

= 0,70 W/im -K)

Uo——" 0134

Neues Einfachfenster
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Ur2 2=0,11 wimk
Nodo inferiore finestra

.

.12.o'c
00°C

00'061

U= 0,834 W/(m|'K)

@ = -5,026 Wim

00'ShL

@
- " U 5026 8340190

= Y = 0,81 W/(m'K)

s b 0.115 '

Neues Einfachfenster




efre ,fes Q AUTONOME AR PROVIVCIA
e u rac siidtiro ige 5:2% %;"é‘".:”é

efre regional. innovativ. nachhaltig.

re S e a rC h fesr regionale. innovativo. sostenibile.

Utz 220,11 wimk
Nodo centrale

@ = -8,842 W/m
\
“’ 8.842
3 - U Uet, ——_ . 0,834:0,190 - 0,834-0,190
20,000 :
U, = B - T = 0,80 W/(m'K)

Neues Einfachfenster




al. innovativ. nachhaltig.
re S e a rC fesr regionale. innovativo. sostenibile.

Ut4 2=0,11 Wimk
Nodo inferiore portafinestra

8
S
U =0,834 Wi(m K)

®=-5,726 Wim

00'Z0}

L up 578
U= ""_ 20000

- 0.834-0,190
' b 0,102

= 13 Wim"K)

Neues Einfachfenster
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efre regional. innovativ. nachhaltig.

re S e a rC h fesr regionale. innovativo. sostenibile.

Uts 2=0,11 wimk
Nodo traversa rompitratta

o

N\

00061

Am' K)

-3

U=083

®=-8,011 Wim

00'¥6

4 Wi(m -K)

/
E

00'06}

—F

_0 Ub -Ub 8.011

7 UBicUab. - - 0.834-0,190 - 0,834-0,190
U _ = w 0N = 0,89 W/im'K)
" b 0,094 '

Neues Einfachfenster
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re S e a rC h fesr regionale. innovativo. sostenibile.

U1 2=0,13 wimk

Nodo laterale/superiore
[=a=] 200°C
120°C
»=-5238 W/m
134,00 | 190,00 00°c

—%

7 U0 '2%?30% - 0,834-0,190
- b Y7 = 0.77 Wim'"K)

Neues Einfachfenster
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U2 320,13 wimk
Nodo inferiore finestra

00061

N\

U= 0,834 W/(m|K)

@ = -5.210 Wim

| 8
l
B 3

{

31 " U, %’%‘% - 0,834:0,190 )

U' = - - = 0,89 W/(m ‘K)
b, 0.115

Neues Einfachfenster

efre regional. innovativ. nachhaltig.
fesr regionale. innovativo. sostenibile.

o 200 C

. 120°C

00°C
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U3 220,13 wimk
Nodo centrale

\

U= 0,834 Wi(m' K)

®=-9,085 W/m

00°LS}

U= 0,834 Wi(m'K)

00'061

48]

- - Ub,-U0, _‘:;% - 0,834:0,180 - 0,834-0,190 :
V) - = : = 0, .
aa 5 YT 0,87 W/(m'K)

Neues Einfachfenster
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Us4 220,13 wimk
Nodo inferiore portafinestra

00'06!

U= 0,834 W/(mK)

®=-5923 Wim

e

L]

00'201

-Ub 5,923

AT »* 720,000
-

' b, 0,102

- 0,834-0,190

= 1.3Wi(m'K)

Neues Einfachfenster
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re S e a rC fesr regionale. innovativo. sostenibile.

Uts a=0,13 wimk
Nodo traversa rompitratta

p— 200 C

. 120°C
00C

®=-8,174 Wim

i 8.174
7 " Vb Ugb, ——— . 08340190 - 0,834-0,190
y = . = 0,97 Wim K)
' b 0,094

Neues Einfachfenster
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U1 2=0,16 wimk

Nodo laterale/superiore
F—200C
120°C
©=-5483 Wim
134,00 / 190,00 00°c

U= 0,834 W/(m"K)

o
7 UY 2%‘1:130 - 0,834-0,190 ’

= - 0,86 Wim"K

u, b 0134 = im'K)

Neues Einfachfenster
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Ur2 220,16 Wimk
Nodo inferiore finestra

®= 5467 Wim

i _ 0,834-0,180
U = B = 1,0 WAmK)

y b 0,115

Neues Einfachfenster
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Ut3 2=0,16 Wimk
Nodo centrale

O =-9422 Wim

-Ub -Ub 9422 i ,
" . Y 0,834-0,190 - 0,834-0,190
' b, 0,157

Neues Einfachfenster

efre-fesr QEwEE
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al. innovativ. nachhaltig.
fesr regionale. innovativo. sostenibile.

= 0,98 W/(m'K)




al. innovativ. nachhaltig.
re S e a rC fesr regionale. innovativo. sostenibile.

Ut4 220,16 Wimk
Nodo inferiore portafinestra

00'06)

U= 0,834 W/(m"K)

®=-6,191 Wim
N
% )
] S
8
!
L
' =
3
¢
—_—-U-b 6,191 i )
y ot . 2008 B = 15Wi(m'K)
' b 0.102 '

Neues Einfachfenster
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re S e a rC fesr regionale. innovativo. sostenibile.

Uts 3=0,16 wimk
Nodo traversa rompitratta

©= 8401 W/m

00'v8

4 WAm -K)

00'08}

— %
o
7 UbaUab O 08340,150 - 0,840,190
U' = b - . 0.094 - 1-1 w,(m 'K)

Neues Einfachfenster
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Ut 220,18 wimk
Nodo laterale/superiore
—200"C
120°C
®=-5.835 W/m
134,00 / 190,00 e

5,636
20,000
) 0,134

- 0,834-0,190

Neues Einfachfenster

U= 0,834 W/(m"K)

= 0,92 W/(m"K)
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®=-5,627 Wim

Ur2 2=0,18 Wimk

Nodo inferiore finestra

5,627

20,000

- 0,834-0,180

Neues Einfachfenster

0,115

= 1,1 WAm"K)
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efre regional. innovativ. nachhaltig.
fesr regionale. innovativo. sostenibile.
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al. innovativ. nachhaltig.
re S e a rC fesr regionale. innovativo. sostenibile.

Us3 220,18 Wimk
Nodo centrale

efre,fe r Q AUTONOME AR PROVIVCIA
e u rac sidtirol dige 5:2% %;"é‘“.?.;‘.“"s?
u

m— 200 'C
. 120'C

00°C

\

®=-9,631 Wim
\

00°L5)

i

2 L Ub -Ub 9,631
.)T e e N ®w o m - 0.834-0.190 - 0.834-0.190

N 2
= o 1_ o
U = b 0157 0 Wi(m K)

Neues Einfachfenster
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Us4 320,18 Wimk
Nodo inferiore portafinestra
. 120°'c
0,0°C
) =
-
3
U= 0,834 W/(m"K)
@=-6,356 W/m
N
A § g
!
i “
@
) 6,356
ar "Uh re - 08340190 —_
Yt T 0.102 im0

Neues Einfachfenster
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Austausch Fensterkonstruktion (Einfachfenster)

Frame Uf computation =
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.05 Wim?K |~ __

10 g—
‘ ¥ 146 82 e T30 &7 e

wod—t fane
= 106 450 Wi
s T

"o

"o e
'; wo'e
0%

co'c

wo'e nec
- w

Frame Uf transmittance computation Frame width Bf: 146.52mm  Panel width Bp: 187.87 mm

Uf = ([®f/AT] - £ [UxBp])/ Bf

Uf = ([10.0967 W/m / 20.00 *C]-[1.7272 W/ m *K x0.1879 m]-[- x-])/0.1465 m

Simulation with 1SO10077 panel

L12D, with ISO10077 panel: 0.5048 WimK R [mK/W]

of, flow with ISO10077 panel: 10.0967 Wim 0.1300

Flow error: 0.000001 0.0400

[Triangles. [13146 02000
Project: Vilia Castelli Detail: Rahmen 1,0 mit Aluminiumverkleidung File: Rahmen o,l,¢ []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

y and condensation compute  Linear transmittance y: 0.026 W/mK
1S0A00TI-AGR01T) *Tadkodty Superficial condensation: 0 mm | .

& ddddddd

@

'y computation

w =[P/ AT] - [UIxBI] - £ [UgxBg] Glazing transmittance Ug=1.73 W/m*K  Frame transmittance Uf=1.05 W/ m*K

@ = [10.0967 W/m / 20.00 °C] - [1.0513 W/m *K*0.1485 m]-[1.7272 W/m*K*0.1879 m]-[-*-] Glazing size Bg: 188 mm Frame size Bf. 147 mm

Simulation with glazing Boundary conditions Boundary temperatures

Ly2D, with glazing: i Name L.[mm] MinT.[°C] MaxT.[°’C] Av.T.[C] Q[W/m]

®, flow with glazing: internal 27501 13981  18.854 16236 7.9626

Flow efror: External 1306.94 0.650 2274 1.316 1-10.0067

Triangles: Adiabatic 21439 0.831 18.621 10798 -0.0029
S Rsiincreased 12045 [13.436 18.864 16.703 21341

10077 radiosity

Project: Villa Castelli Detail: Rahmen I,r,0 mit Aluminiumverkleidung File: Rahmen o l,r []

Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frams

Neues Einfachfenster
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Euopeischer onds  egenale Entwickun
Fando eurapes o tiuppe regionale EUROPEAN UNION

efre regional. innovativ. nachhaltig.
re S e a rC fesr regionale. innovativo. sostenibile.

Frame Uf computation
1SO 10077-2 (2017) - radiosity

Frame Uf transmittance computation Frame width Bf: 129.13mm  Panel width Bp: 187.87 mm

Uf = ([®f/AT] - £ [UxBp])/Bf

Uf = ([10.4327 W/m / 20.00 °C]-[1.7269 W/ m *K x0.1879 m]-[- x-])/0.1291 m

Simulation with 1S010077 panel

L12D, with ISO10077 panel: 0.5216 W/mK

@f, flow with ISO10077 panel: 10.4327 W/m

Flow error: 0.000000

[Triangles: 13203
Project: Villa Castelli Detail: Rahmen u mit Aluminiumverkleidung File: Rahmen u []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frame

y and condensation comput:  Linear transmittance y: 0.027 W/imK |-
1SO 10077-2 (2017) - radiosity

Superficial condensation: 0 mm | -

20

Viomputation Glazing it Ug=1.73 W/m*K  Fi Il it ur=1.32 W/m°K
W= [@W/AT] - [UIXBT] - £ [UgxBg] lazing transmittance Ug=1. m rame transmittance Uf=1.
w = [10.4327 W/m / 20.00 °C] - [1.3179 W/m *K*0.1291 m]-[1.7269 W/m*K*0.1879 m]-[-*-] Glazing size Bg: 168 mm Frame size B1: 129 mm
Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: 0.5216 WimK °C) | Name L. (mm] Min T. °C] [Max T. [°C] |Av. T. [°C] |Q [W/m]
®y, flow with glazing: _|10.4327 Wim internal 126199 13900 18296 15844  8.3754
External 1337.83 0206 2218  1.185  -10.0102
2 Adiabatic 1134.99 1.281 116205 7934  0.0093
Rsi increased 110217 13.348 18206 16973 20673
Rs external cavities 140.17 0.205 12924 10.904 -0.4225
Project: Villa Castelli Detail: Rahmen u mit Aluminiumverkleidung File: Rahmen u []
Client: - Date: 16/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frome

Neues Einfachfenster
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efre rewg;}onal. innovativ. nachhaltig.
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Austausch Fensterkonstruktion (Einfachfenster)

Frame Uf computation
1S0 10077-2 (2017) - radiosity Transmittance Uf: 1.04 Wim?K | __

5ionale EUROPEAN UNION

Frame Uf transmittance computation Frame width Bf: 102.00mm  Panel width Bp: 190.00 mm

Uf = ([®f/AT] - £ [UxBp] )/ Bf

Uf = ([10.1291 W/m / 20.00 *C]-{1.9012 W/m *K x0.1900 m]-[- x-])/0.1020 m

Simulation with 1ISO10077 panel

L12D, with ISO10077 panel: 0.5065 W/mK

@f, flow with ISO10077 panel: 10.1291 W/m

Flow error: 0.000010

Triangles: 4691
Project: Villa Tribus Detail: Rahmen Iru File: Rahem Ir,0 []
Client: - Date: 22/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Frante

y and condensation comput:  Linear transmittance y: 0.039 W/mK
1SO 10077-2 (2017) - radiosity s & = 2
Superficial condensation: 9 mm -

y computation
@ = [@y/AT] - [UIxBI] - £ [UgxBg] Glazing transmittance Ug=1.90 W/m*K  Frame transmittance Uf=1.04 W/ m*K
W =[10.1291 W/m / 20.00 °C] - [1.0412 W/m *K*0.1020 m]-[{1.9012 W/m*K*0.1900 m]-[-*-] Glazing size Bg. 190 mm Frame size Bf: 102 mm
Simulation with glazing Boundary conditions Boundary temperatures
Ly2D, with glazing: 0.5065 W/mK 9 Name L. [mm] Min T. [°C] MaxT.[’C] Av.T.[°C] Q[W/m]
©y, flow with giazing: _ |10.1291 Wim internal 126400 13696  18.158 15622  8.8907
Fiow error 10.000010 External 1250.87 0473 3599 11663 100904

- - Adiabatic 187.87 0521 17.842 9812 0.0136

Rsi increased 56.00 12.729 18.168 16.678 1.2383

Rs external cavitles 4.00  [1.821 3473 12.906 -0.0387

|Argon

10077 radiosity

Project: Villa Tribus Detail: Rahmen Lr,u Fille: Rahem 11,0 []
Client: - Date: 22/09/2019 Software: | Frame Simulator - 4.0.5 b839 €4bit Erame
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Frame Uf computation
IS0 10077-2 {2017) - raciosity Transmittance Uf: 1.22 Wim*K

l

Frama U ranamiltance camputition Frame widlti BT, 115.00 mm Panil wickth Bp: 37800 mm
UF = ([ &)+ ¥ [UrBp[)s 8F

Ur = ({12.7353 Wim 2000 "G+ 13958 W/ m % X0 1880 0 «f 12483 W/ m WK X0, 2800 my e 0. 1130 m
Simalation with 1SC10077 panel
LT, wiy IS0T0077 panal 686 WK TR jmern
@ tiow with ISCI10077 panel 13,7353 W &5
Fiow errar la Donota 00400
Triangws 15328 R
|
PRI
Project: Waaghaus: Detai Kisarmipler | Fite: | Ksempter E]
] |
Clwat. - Diata: 1G0T ,sm“:! Frame Simulstor - 4 0.5 bEF BaBt M
i and condensation computz  Limear transmittance y: 0.037 W/imK
150 10077-2 (2017) - racioeity .
il Superficial condensation: 0 mm =
"
nas
; « [BWAT] - fUTxEr] - F [Ugesy] Giazing IransMitence UT=1 35 WM Frame fraosevitance Ursd 2T WOTK
= [13. T3 WS 7 HE00 T - [ 3167 167 m K0 150 ][ T F408 WmAK 0 T8RO .4 2409 Wrmakc toon o ST 8124 By 373 mm FERme s o
Sirutation with glazing Boundary esnditions Boundany tem peratunes
LoD, ik glaomg: .BO0E WemK. A jmer M [ e L, o M T PG (Mae T[] Ay T, [FGE @ [Wie]
S, flow mgm 13795 Wi | ﬂ-“n fEJE‘L intermal 'A:'tné( Asaia U hEgdy Bl ;"m.sm
Fires ror {7 00001 GO (650 Examal wANSE OME 177 DA 13sem
i ; 15528 5 =T hdabrc Ao 0 EEM leas 00000
risnges 1 2000 [EST Rslinceased  10RER (147137 BIME IBMB2 264
[Fos [benal conitids 5028 1250 TG AT 0@4TT
R xfarnal cavities 4545 01897 Z703 1338 L0916

Bty fiscituferre | scd/ol mei
|Eurapaan karch
|ir
| Progect. Winaohaus. Dt Kammpler Fila: | Hasmpfer LJ
| Cllgl'ﬂ. Dt Rl b ‘Galtwera: | Frm Simuiiator - 4 0.5 B39 G4k Eratin
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Frame Uf computation
IS0 10077-2 |2017) - radiosity Transmittance Uf: 1.08 Wim*K
Watertals Frame Uf transmintanse compulaticn Framis widih &1 8070 mm  Panel wicth Bpc 18000 mm
Ut = (fair AT - ¥ fuladip[p &
Glanh Uf = {73008 Wrm £ 20,00 "0 12507 W m K 30 0600 mlf- xf ) 00807 m
IEuwurllm:h Simulation with 15010077 parel Bourdary conditlons
2 T2, win 15670077 pnel A Hame S
Cripta i flow with 010077 panel [7.3038 Wim Tenal 18
Sty Etow errar: a.000027 %‘ﬁﬂ% e
| :‘ Trianghes: 14747 {Fist mereased Bl
| By {mobutens) solid it meil
T —
|
|Fm|n|.1. Wiaaghaus Detat Rafwnenisa |Fua | Rahren Lo []
| cieat E Date: | E00208 | Somware: | Frama Simulstor - 40,5 5539 64piL o
iy and condensation computz  Linear transmittance w: 0.021 WimK
180 100772 |2017) - radiosity B
Superficial condensation: 0 mm .

:  Fg AT - [HNEI - § [UgnBgl Giaging fransmitlance Lp=1 35 W/m K Frame iraosmiitance Ur=1,08 W/ K
f

= [7.3035 W 4 3000 °CJ - [1.0831 187 m 3K 00807 m)-[1 3507 W/ maK 0 1000 mi-[.*.] Giazing sz By 160 mm Frame sas BI. 81 mm
Simation with glazing Baoundary wemperatures
LD, wiih glaong: P L. fmm} [Win T ['C] Man T ['G| Av. T 3 i) |
B Tor a7 ) LT e R
Faerar Eawmrnal 2aiEs 0wl 1t g 19001 7 sk
T T Adabatc [Hade ol [T e ML

= Rslncreased (8731 14332 18,150 116533

——— ]

]
AR08 | Software: | Frame Simuistor - 40,5 0539 BaiL .
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Frame Uf transmittance computation

180 10077-2 [2017) - raciosity Transmittance Uf: 1.19 Wim*K
i
Frame Uf fransmitfance compisation
R B e
2 v . i , with pane i

o rI?.dﬁ!I Wm s 2000 CJ-"L!ME W Sl 1500 m.l-{ x}:.”ﬂ‘.‘ﬂ!l?fm fm.ilwmpﬂullmmT’: 230 i

Flom arror

Trianges

Erams fenghh BI- 8070 men  Raned Sangth B 15000 mm
Project: Waaghaus Detut Ranmen u Flie: | Ranmenu []
client. L Date: ] Softwara: | Frame Sinubstor - 4 0.5 6833 G451

Frama Bimulaten

p and condensation comput:  Linear transmittance y: 0.020 Wimk
R e Superficial condensation: 0 mm |~ .

W compuiation Gianing framsmilance Ug=1.38 W/ m's  Frame transmiliance Uf=1 19 W/ mK
W= [y AT - [U¥REI) - T [UigrBgl Glaziog siza Bg: 100 mm Frame size B 81 mm
R 7 455 WM /B0 03 GT - (18T WV K0 0507 w1 3E0E WLTER 0 TR0 mi-{-7]

Mama L B T Max T, A, T a
irtmial T
Extarnal 1762 e 72344
Adwbati L AL 1
FRal Increased ] ; 18,224 018 DE3ET
A rainal cavites 2357 (15482 THSIE TETEE  024i2
R erderral coities 4560 0383 2785 145) 00004
Simulation with glaring

LwaD, wih glazing G3T20 Wi,

iy, Thowe with glazing. 74554 Wim

Fiw arrar 0 060018

Triangies: TEE

Nl

iyl e e e ]
[£]
s
Cripia” (=
(=i O
Poiyurethane 00400
TRIFT cadiowly
|ng=|:l: Waaghaus Delat Rafuman u File. Rahiren u []
|C|B1E - Cate. 1E0R2000 |5|'IMBZ Frame Smisaion - 4.0.5 pE39 Gapil Frame Simulator
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Linear thermal bridge computation
EN4S0 10211:2008

Linear transmittance g 0.0095 WimK |~ .

¥ Computation

W= JEAT] - I L]

@ = 144 BBOR W/m ¢ 20,00 *CJ - [2. 2253 Wi mK]
LD Computation (2.2243 WimK)

U111 = [B 5082 Wi x 04040 m] = 2.2283 Wimk
W=

W - =

Yy e

¥
[Narme _ iCol Wir TPCYR bpe
|Agiabate
wwernal I ansst

Materials
e
Siicangs

[Rtuay] O
lass R EX
01303

{Euvropean farch

L1:404.00 mm

IS0 100772 {2047) - raciosity

Project - Viaaghaus Detad Gprosss Filg. 2. PEI+E50123788 - 2 anviranmers I.l
Rufererce - | - e 1R0RZ018 Softwirs: | Mol Sevlalar - £ 0.5 DA39 B4bL -l
Frame Uf computation =

Transmittance Uf: 1.29 Wim*K | __

Frams widin Bf 0781 mem  Panel wicth Be. 380.00 mm

Frame U ranaminanss computation
U = jfersa ] - X [livipfpsad

UP = (13,5450 W/ i/ 2000 "Cf  1.0458 Wy 'K 0. 7000 [ 15488 W/ m % x0. 1900 m) 14 0.0878 m
Simalation with [SG100TT panel Baundary conditions
LFZD, wih [S0T06TT paned. AT Wimk Hame: R}nmrnq
o1 iowr weih 1010077 panel 135408 Witm 113300
Fiam errar i dapos 00450
Tranghes: 14258 R
0. 3000
Broject: Waaghaus Dedai Shup | File: |z []
1 T
Clit: - Dsle: | 1EARZ0TE | Soltware! | Frama Simulstor - 4.0.5 b330 S4LH o
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| and condensation computz:  Linear transmittance ;: 0.039 W/mK
‘m i ; Superficial condensation: 0 mm

W oemputation
W g AT] - [UrNEr] - T [Ugrse)

Giazing franamittence Lig=1 35 W/mTK  Frame frassmitance Ui=1 29 W/ oK

= 13,5406 WA/ 3000 °C] - {13620 W K°0.0076 7. 1.3884 W K0 1000 ). 1 485 16y mic 0. 1600 n ST 828 By 380 mer Frame size: 81 B8 mnt
Simitstian “M]MHI Boundary canditions lnmmpmlun
lwD, 0 6775 Wimk: 3 I [ren] s ] 8T [} stT (=N, A T el Qm’m]
o, Pl mlhilm 13.5408 Wim Eil Rk lIndermal mln L] 2
e Extarnal 513E0 0744 .1 el .-ezms_:

1@,. l.d’abau: LN -] _eaﬁk 000,

A nEreaied ANED VA063 12181 1hE3A 15914

mllmalwm BUET TAteT AN ] O.THET

Hae
EFDA
Bty (b utare)| Soaition it
Cripia :
.
5
|Silcone

File:

suilp

Software.

Frama Simuiator - 4 0.5 b33 Habil

Framia Bimulator
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