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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.

Passivhauser stellen aufgrund der Mdglichkeit, auf ein
separates Heizsystem zu verzichten, hohe Anforderun-
gen an die Qualitét der verwendeten Bauteile. Dabei
steigen die Anforderungen, je kalter das Klima ist. Darum
hat das Passivhaus Institut Regionen gleicher Anforder-
ung identifiziert und fir diese Zertifizierungskriterien
festgelegt. Die Kriterien sind auf der Homepage des
Passivhaus Instituts als kostenfreier Download verflgbar.

Wird keine gezielte Heizwarmezufuhr unter den Fenstern
vorgesehen, darf der Warmedurchgangskoeffizient der

Climate zone | Klimazone
Reference size | PrifgroRe: 1.23 m* 1.48 m

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,instailed €xemplary tested for the
certification has been defined.

verwendeten Fenster (Fenster-U-Wert) Uw einen vom
Klima abhangigen Héchstwert nicht tberschreiten, damit
es nicht zu stérendem Strahlungswérmeentzug und
Kaltluftabfall am Fenster kommt. Daraus ergeben sich bei
gegebener Verglasungsqualitat Grenzen fiir den
Warmeverlust im Bereich des Fensterrahmens.In diesem
Kontext ist die Einbausituation des Fensters relevant.
Darum wurde auch flir Uw eingebaut €in Maximalwert
festgelegt, der im Rahmen der Zertifizierung beispielhaft
geprift wurde.

1 Arctic | Arktisch

3 Cool, temperate | Kiihl-gemaBigt
4 Warm, temperate | Warm-gemaRigt
5 Warm | Warm

INTRODUCTION | EINLEITUNG

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).

Des Weiteren ist das Hygienekriterium zu erfillen.
Dieses Kriterium begrenzt die minimale Einzeltemperatur
an der Innenseite der Fensteroberflache, um
Tauwasserausfall und Schimmelbildung zu vermeiden.

Durch das Passivhaus Institut (PHI) wurden die unten
stehenden Anforderungen zum Erlangen der
Auszeichnung "Zertifizierte Passivhaus Komponente*
festgesetzt.
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Certified windows are ranked by the thermal losses
through the not transparent parts. These efficiency
classes include the U-Value of the frame, the
frame width, the W-Value of the Glass edge and the
length of the Glass edge.

Relevant for passive houses is the energy balance,
the sum out of losses and gains. Because the solar
gains are difficult to quote it is useful to rate the
parts of the window, which do not allow solar gains.
This is determined by Wopaque.

Die Fenster werden abhangig von den Warmever-
lusten durch den opaken Teil in Effizienzklassen
eingestuft. In diese Warmeverluste gehen die
Rahmen-U-Werte, die Rahmenbreiten, die
Glasrand-W-Werte und die Glasrandlangen ein.
Fir das Passivhaus ist die Bilanz aus Warmever-
lusten und Warmegewinnen relevant. Da die
solaren Gewinne schwer fassbar sind, ist es
zweckmaBig, die Verluste Uber die Bereiche zu
quantifizieren und zu einer Bilanzierung heran zu
ziehen, Uber die keine solaren Gewinne maoglich
sind. Dies leistet Wqpa.

opak g l .
max. Wopa |Efficiency class [Name
[W/(mK)] |Effizienzklasse |Bezeichnung
0,065 phA+ Very advanced component
0,110 phA Advanced component
0,155 phB Basic component
0,200 phC Certifiable component

CALCULATION | BERECHNUNG

The simulation of the thermal values of the frame
sections are based on the regulations of the
standard ISO 10077-1:2010 and 10077-2:2012.
The thermal conductivities of the used materials
refer to relevant standards, technical approvals or
have been determined by measured values
according to ISO 10077-2:2012, chapter 5.1. In
case of one glazing, the models are to 40 cm
height, in case of 2 glazing 60 cm in height.

The spacers were modeled according to the actual
2-Box-models of the working group “Warm Edge” of

Die Berechnung der thermischen Kennwerte der
Rahmenschnitte erfolgte auf der Grundlage der ISO
10077-1:2010 und 10077-2:2012. Die Warmeleit-
fahigkeiten stammen aus einschlagigen Normen,
bauaufstichtlichen Zulassungen oder wurden
anhand von messwerten nach den Regeln der ISO
10077-2:2012 Abschnitt 5.1 determiniert. Dabei
sind die Modelle mit einem Glasteil stets 40 cm,
Modelle mit 2 Glasteilen stets 60 cm hoch.

Zur Abbildung der Abstandhalter wurde auf die
jeweils aktuellen 2-Box-Modelle des Arbeitskreises
Warme Kante des Bundesverbandes Flachglas
zurtickgegriffen.

. 2 0 2
Randbedingung aqW/m] O[C] R[(m -Kyw] €
M Adiabatic | Adiabat 0,000
Exterior | AuBen -10,000 0,040
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200

e 0,9 Cavity | Hohlraum

the Federal glass association (Bundesverband
Flachglas) of Germany. Thermal bridge coefficients
were calculated for typical installation situations.
These values may be used in case of identical
installations only in energy balance calculations.
The wall-models are 1.41 m in height, glass and
frame are 40 cm height, the installation gap is 1 cm.

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.

Die Warmebriickenverlustkoeffizienten wurden
beispielhaft fir typische Wandaufbauten berech-
net. Diese dirfen in der Gebaudeenergiebilanzier-
ung nur bei identischer Konstruktion zum Ansatz
gebracht werden. Die Modelle fiir Wandaufbauten
sind stets 1,41 m hoch, wobei die Héhe des Glases
und Rahmens 40 cm betrégt. Es wird eine
Einbaufuge von 1 cm angesetzt.

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

o

. 2 0 2
Randbedingung qW/m] O[C] R[(m -Kyw] £
Adiabatic | Adiabat 0,000
Exterior | AuBen -10,000 0,040
e 0,9 Cavity | Hohlraum 0,900
fRsi: Interior | Innen 20,000 0,250

vt

ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
Passive House Institute




bof . . . m t
ENERsign GmbH o to Top | s Side | Bottom tof e sf.S|de UnmeEss) S eles i Flylng e mj Mullion ee i i Transom
Bottom . fixed fixed hold door mullion | Corner | Mullion . Corner | Transom | Transom )
fixed fixed fixed
ENERsign primus .
Unten Oben Seitl. A =) Seitl. fest ST Seite Tur| Stulp Ecke | Pfosten PRSI Ecke Riegel | Riegel Riegel
fest fest lle fest fest
o |Spacer | Abstandhalter: — » - ‘
£ |SWISSPACER Ultimate | 'E -5 X oy
o n n \ i g | i
g |
IS Temperaturefactor o 2smicw 0,77 077 0,77 0,78 0,78 0,78 0,71 0,74 0,77 0,78 0,77 0,78 0,75 0,77 0,77 0,78
E Temperaturfaktor
P Frame width b, [mm] 100 100 100 100 100 100 100 171 100 594 120 120 342 120 120 120
o |Rahmenbreite
=
© eliclus Uf [W/(m2K)] 0,64 0,64 0,64 0,61 0,58 0,58 1,09 0,70 0,65 0,28 0,63 0,58 0,31 0,66 0,64 0,61
d>> Rahmen-U-Wert
E [¥-glass edge Wg [W/(mK)] 0,020 | 0020 | 0020 | 0,019 | 0019 | 0019 | 0022 | 0022 | 0020 | 0019 | 0020 | 0019 | 0019 | 0020 | 0020 | 0,019
& |Glasrand-W-Wert
U-value window Uw [W/(m2K)]
0,603 0,588
Fenster-U-Wert @Ug= 0,52 W/(m?K)
Y
opadke Wipaque W/(MK) 0,089 0,083
q)opak
Passive House effiziency class
Passivhaus Effizienzklasse phA phA
EIFS | WDVS U-Wall = 0,102 W/(m?K) Contact person | Ansprechpartner
Winsian W/AmK)] | 0011 | -0,002 | 0002 | 0011 | -0,002 | 0000 | 0028 |ENERsign GmbH, Josef Schilz
Uw, instalied [W/(m?2K)] 0,61 0,59 + 49 (0)6571 95398 0 info@enersign.com
Lightwight timber construction | Holzleichtbau U-Wall = 0,102 W/(m2K) Construction:
1 Aluminium cladded timber frame (0,11 W/(mK)), insulated by ENERcell (0,06
3 Wi W/mK)] | 0,030 | 0015 | 0008 | 0030 | 0015 | 0008 | W/(mK)) and EPS-Foam (0,032 W/(mK)). Q100 = 0,16 me/(hm) testet at a window
-g Uw, instatiea [W/(M2K)] 0,65 0,63 with flying mullion Stulpfenster (2,26 * 2,51 m).
E Formwork blocks | Betonschalungsstein U-Wall = 0,114 W/(m2K) Konstruktion:
Holz-Aluminium Integralrahmen (Fichte/Tanne 0,11 W/(mK)) mit DAmmung aus
c |
S Wit W/mK)] [ 0,028 | 0011 | 0000 | 0028 | 0011 | 0002 | ENERcell (0,06 W/(m?K)) und EPS (0,032 W/(mK)). Q100 = 0,16 m%(hm)
g Uw, installed [W/(m?2K)] 0,63 0,62 bezogen auf ein Stulpfenster (2,26 * 2,51 m).
% Ventillated facade | Vorhangfassade U-Wall = 0,133 W/(m2K) Calculation | Berechnung
£ Winstan [W/(mK)] ‘ ‘ ‘ ‘ ‘ Passivhaus Institut Darmstadt
Uy, instattea [W/(m?2K)] 06.03.2018
Cavity wall | Zweischaliges Mauerwerk U-Wall = 0,130 W/(m2K)
Wingtan [W/(MK)] | | | | | O
Uw, instalted [W/(M?K)]
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Material

Aluminum | Aluminium 10456
Ar18in 48 mm U 0,52

ENERcell

EPDM

EPDM foam | Moosgummi

Glass | Glas

Glue | Klebestoff

Insulation Warmedammung 032
PE-Insulation | Warmedammung 035
PU-Seal | PU Dichtung

SWISSP. Ultimate Box 2

Spruce, Fir | Fichte, Tanne

Steel | Stahl

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr, **
** EN ISO 10077-2:2017, 6.4.3

U= 0,649 W/(m"K)

®=-7,74433 W/m

A[W/(m-K)]
160,000

(]
-U-b 7,744 i 49.
i AT p b 30,000 0,649-0,300
s b, N 0,100
bo- BOTTOM | UNTEN

€

= 0,635 W/(m"K)

00€

®=-7,18832 W/m

001

-Ub-Ub =
g g L

7,188

30,000

00¢

00}

1194ws02

2°C

-4°C

6°C

-8°C

-10°C

- 0,520-0,300 - 0,635-0,100 = 0,020 W/(m-K) ﬁ
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®=-7,74851 W/m

U= 0,649 W/(m"-K)

Material AW/(m-K)]
B Auminum | Aluminium 10456 160,000

Ar18in 48 mm U 0,52 0,021
[ ENERgell 0,060
| WYY 0,250
B EPDM foam | Moosgummi 0,050
M Glass | Glas 1,000
B Glue 1 Kiebestoff 0,310
M insulation Warmedammung 032 0,032

PE-Insulation | Warmedammung 035 0,035
[ PU-Seal | PU Dichtung 0,250

SWISSP. Ultimate Box 2 0,140
[ | Spruce, Fir | Fichte, Tanne 0,110
M Ssteel | Stahl 50,000

Unvent. cavity | unbel. Hohlr. **

slightly vent. cav. | leicht bel. Hohlr. **

**EN ISO 10077-2:2017, 6.4.3

(0]
. Ub 7,749 i 49.
J AT P p 30,000 0,649-0,300

fAB b 0,100

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

001

®=-7,19195 W/m

00¢

= 0637 W/(m-K) W

B N~
=
o

A N~
w
o
o

= 0§20 W/(m"K)

® 48
7,192
7 - Ub,Ub, =

30,000

A

- 0,520-0,300 - 0,637-0,100 = 0,020 W/(m-K)

Bsi min = 13,07 °‘c
f_=0,769
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Material A[W/(m-K)]
B Auminum | Aluminium 10456 160,000
Ari8in 48 mm U 0,52 0,021
[ Butyl 0,240
[ ENERcell 0,060
B erbm 0,250
B EPDM foam | Moosgummi 0,050
M Glass | Glas 1,000
B insulation Warmedammung 032 0,032
PE-Insulation | Warmedammung 035 0,035
[ pU-Seal | PU Dichtung 0,250
SWISSP. Ultimate Box 2 0,140
[ | Spruce, Fir | Fichte, Tanne 0,110

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3

U= 0,649 W/(m"-K)

®=-7,66851 W/m

€

00

®=-7,08070 W/m

00}

B
(0]
. Ub 7,669
u AT o 30,000 - 0,649-0,300 0610 W/m'K) U
e b B 0,100 T

bof - BOTTOM FIXED | UNTEN FIX

AT

520 W/(m’-K)

B

-Ub-Ub =
g g £t

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

00€

001

7,081
30,000

14 C

12 C

o

10 C

Bsi min_=13,29"
f =0,776

o

2°C
-4°C

-6°C

& o ) A o ® i _ _
OO OO OO OO OO OO

-10°C

- 0,520-0,300 - 0,610-0,100 = 0,019 W/(m-K) ‘
07
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®=-7,58887 W/m

U= 0,649 W/(m"-K)

00t

00¢€

Material AW/(m-K)] ¢
B Aluminum | Aluminium 10456 160,000 0,900

Ar18in 48 mm U 0,52 0,021
[ Butyl 0,240 0,900
[ ENERcell 0,060 0,900
B erDM 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900
M Glass | Glas 1,000 0,900
B insulation Warmedammung 032 0,032 0,900

PE-Insulation | Warmedammung 035 0,035 0,900
[ puU-Seal | PU Dichtung 0,250 0,900

SWISSP. Ultimate Box 2 0,140
[ Spruce, Fir | Fichte, Tanne 0,110 0,900

Unvent. cavity | unbel. Hohlr. **

slightly vent. cav. | leicht bel. Hohlr. **

* ENISO 10077-2:2017, 6.4.3

)
- U-b 7,589 )
! AT 0 p 30,000 0,649-0,300
fAB b 0,100

tof - TOP/SIDE FIXED |

®=-7,00233 W/m

U= 0,520 W/(m"K)

= 0583W/(m"K) W, =

OBEN/SEITL. FIX

00t

f =0,781

00¢€

AT

-Ub-Ub =
g g L

7,002
30,000

- 0,5620-0,300 - 0,583-0,100 = 0,019 W/(m-K)

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

Bsi min_=13,43°C
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Material AW/(m-K)] &
M Auminum | Aluminium 10456 160,000 0,900
Ar18in 48 mm U 0,52 0,021
[ ENERcell 0,060 0,900
M erDM 0,250 0,900
B EPDM foam | Moosgummi 0,050 0,900
M Glass | Glas 1,000 0,900
B Glue 1| Kiebestoff 0,310 0,900
PE-Insulation | Warmedammung 035 0,035 0,900
[ pU-Seal | PU Dichtung 0,250 0,900
B Polyamide 25% Glassfiber 0,300 0,900
SWISSP. Ultimate Box 2 0,140
= Silicone | Silikon 0,350 0,900
Spruce, Fir | Fichte, Tanne 0,110 0,900 2
B Steel | Stahl 50,000 0,900 20 W/(m -K)

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr, **
** EN ISO 10077-2:2017, 6.4.3

00¢

= 0,649 W/(m"-K)

® = -9,09597 W/m -8,60806 W/m

001t
001

® Up 9.0
- . £ _ . (D
AT o 0, 0,649-0,300 B i i 8608 ‘ ) ‘ _ _
U - _ 30,000 _ 1,086 W/(m"K) W = a7 Usb-Ub, = 30,000 0,520-0,300 - 1,086-0,100 = 0,022 W/(m-K)
b, 0,100
th - THRESHOLD | SCHWELLE ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
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171 229

®=-8,03684 W/m

1514

8,037
30,000

AT p. p - 0,649'0,229

0,171

171 229

®=-7,81654 W/m

1514

U= 0,520 W/(m"-K)

7,817

- Upb-Ub, = 30,000

A wA:E

Bsi min_=12,18"C
f_=0,739

sh - SIDE with Handle | SEITL. mit Griff

Material A[W/(m-K)]

B Aluminum | Aluminium 10456 160,000

Ar18in 48 mm U 0,52 0,021

[ ENERcell 0,060

B crDM 0,250

B EPDM foam | Moosgummi 0,050

M Glass | Glas 1,000

B Glue | Kiebestoff 0,310

B insulation Warmedammung 032 0,032
PE-Insulation | Warmedammung 035 0,035

[ puU-Seal | PU Dichtung 0,250

SWISSP. Ultimate Box 2 0,140

B Silicone | Silikon 0,350

R 1 Spruce, Fir | Fichte, Tanne 0,110
= 0,698 W/(m -K) B Steel | Stahl 50,000

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr, **
** EN ISO 10077-2:2017, 6.4.3

- 0,520-0,229 - 0,698-0,171 = 0,022 W/(m-K)

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

20 C
€
0,900 .
18 C
0,900
0,900
0,900 °
0,900 16 C
0,900

1194ws02
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250 100 L 250

®=-11,68956 W/m 20°C
Material AW/m-K)] e
M Auminum | Aluminium 10456 160,000 0,900 o
Ar18in 48 mm U 0,52 0,021 18 C
[ ENERcell 0,060 0,900
® M Erbm 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900 16 °C
M Glass | Glas 1,000 0,900
) ) B Glue | Kiebestoff 0,310 0,900
U=0,649 W/(m -K) U=0,649 W/(m -K) PE-Insulation | Warmeddmmung 035 0,035 0,900 o
: : I PU-Seal | PU Dichtung 0,250 0,900 14 °C
SWISSP. Ultimate Box 2 0,140
1 spruce, Fir | Fichte, Tanne 0,110 0,900
B M Ssteel | Stahl 50,000 0,900 12°C
Unvent. cavity | unbel. Hohlr. **
11, slightly vent. cav. | leicht bel. Hohlr. **
- U, b, -U,b, 690 ,649.0,250 - 0,649-0,250 * EN SO 10077-2:2017, 6.4.3 10%C
u,, = _ 30000 = 0,653 W/(m"-K)
e b, - 0,100 -
250 L, 100 250 8C
I 6°C
®=-10,96811 W/m
4°C
4 5 I
U=0,520 W/(m -K) ®
N O ~ 2°C
U= 0,520 W/(m"-K) .
0C
® 2°C
_ 10,968
ar P Ub U, 0.520:0,250 - 0,6630,100 - 0,520-0,250
Vo = 5 = — ’ = 0,020 W/(m-K) 4°C
6°C
-8°C
. o B .
Osi min,_=13,09 C -10°C

f =0,770

fm - FLYING MULLION | STULP ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02



48

240 120 240

Y y 20°C
®=-11,60317 W/m Material AW/(mK)] ¢
) B B Auminum | Aluminium 10456 160,000 0,900 .
Ari8 in 48 mm U 0,52 0,021 18 C
Butyl 0,240 0,900
ENERcell 0,060 0,900
PDM 0,250 0,900 16°C
PDM foam | Moosgummi 0,050 0,900
Glass | Glas 1,000 0,900
2 R Glue | Klebestoff 0,310 0,900 '1400
U= 0,649 W/(m -K) U= 0,649 W/(m"-K) B insulation Warmedammung 032 0,032 0,900
i . PE-Insulation | Warmedammung 035 0,035 0,900
[ PU-Seal | PU Dichtung 0,250 0,900 .
SWISSP. Ultimate Box 2 0,140 12 C
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900
B Steel | Stahl 50,000 0,900
(] Unvent. cavity | unbel. Hohlr. ** °
» Ui . 10°C
At 0 b Usb, 003 0,649-0,240 - 0,649.0,240 EN 18O 10077-2:2017, 6.4.3
u = - _ 30,000 = 0,628 W/(m"K)
me b, ) 0,120 - 8°C
6°C
U= 0,520 W/(m"-K) U= 0,520 W/(m"-K) 4°C
B D 0
2C
A C 0°C
®, = 10,93551 W/m
2°C
240 120 § 240
@ 10,936 -4°C
Weeor =y - Ub - Usb, - Upb, = o - 05200,240 - 0,628:0,120 - 0,520-0,240 = 0,040 W/(m-
6°C
PSIg = PSla-e-c/2 = 0,020 W/(mK)
-8°C
-10°C

Bsi min_=13,13"C
f =0,771

vt
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240 120 240 20°C

L |
®=-11,42879 W/m Material AW/Am-K)] e
== ’ M Auminum | Aluminium 10456 160,000 0,900 o
B Ar18 in 48 mm U 0,52 0,021 18 C
[ Butyl 0,240 0,900
[ ENERcell 0,060 0,900
| WYY 0,250 0,900 16 °C
< EPDM foam | Moosgummi 0,050 0,900
M Glass | Glas 1,000 0,900
B insulation Warmedammung 032 0,032 0,900 140
> > PE-Insulation | Warmedammung 035 0,035 0,900 | C
U=0,649 W/(m -K) U=0,649 W/(m -K) [ puU-Seal | PU Dichtung 0,250 0,900
SWISSP. Ultimate Box 2 0,140 o
[ Spruce, Fir | Fichte, Tanne 0,110 0,900 12 C
Unvent. cavity | unbel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3
10°C
@ 11,429
a7 U Ub 30000~ 06490240 - 0,649-0,240 .
U = -2 = 0,580 W/(m"K) 8C
148 b, 0,120
, . 6°C
U=0,520 W/(m -K) U=0,520 W/(m -K)
B D 4C
2°C
A C
0°Cc
®, = 10,74327 W/m 2°C
240 § 120 § 240 4°C
@ 10,743
Waeor = pp - Ueby - Usb, - Upby = oo - 0520-0,240 - 0,580-0,120 - 0,520:0,240 = 0,039 o
-6 C
PSlg = PSla-e-c/2 = 0,019 W/(mK) 8°C
-10°C

Bsi min_=13,46 C

f =0,782 f,)

m - MULLION FIXED PFOSTEN FIX ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
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—

N
Material A[W/(m-K)]
B Aluminum | Aluminium 10456 160,000
Ar18in 48 mm U 0,52 0,021
[ Butyl 0,240
ENERcell 0,060
B erbm 0,250
B EPDM foam | Moosgummi 0,050
B Glass | Glas 1,000
B Glue | Kiebestoff 0,310
PE-Insulation | Warmedammung 035 0,035
[ pU-Seal | PU Dichtung 0,250
SWISSP. Ultimate Box 2 0,140
|| Spruce, Fir | Fichte, Tanne 0,110
M sicel | Stanl 50,000

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3

®=-11,70980 W/m

U = 0,649 W/(m"-K)

11,710

(]
7 Usb,nUb

U - 30,000

0cl

(1) 74

®=-11,02942 W/m

€
0,900 K

} D)

0,900

0,900

0,900

0,900 ,
0,90Q | _ .
O,QOBU__ 0,520 W/(m -K)
0,900

0,900

0,900
0,900

U= 0,520 W/(m"-K)

N

0ve

Ove

b

92 g2

11,029
30,000

i
i
1
i
i
[l
T
n
(L
|
B!

AR

- 0,520-0,240 - 0,658-0,126\ - 0,520-0,240

- 0,649-0,240 - 0,649-0,240

fAB b

0,120
t1 U TRANSOM 1 sash bottom | RIEGEL 1 Fliigel unten

= 0,658 W/(m"K)

2

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

20 C
18 C
16 C
14 C

12 C

10 C

8°C
6°C
4°C
2°C

0°C

0,020 W/(m-K

1194ws02



N 20 C
N I
Material AW/m-K)] e
B Auminum | Aluminium 10456 160,000 0,900 — o
[ Butyl 0,240 0,900 4 18 C
ENERcell 0,060 0,900
| =Y 0,250 0,900 ,
M EPDM foam | Moosgummi 0,050 0,900 C ) | 16°C
I
B Glue | Kiebestoff 0,310 0,900 |
B insulation Warmedammung 032 0,032 0,900 2 |
PE-Insulation | Warmedammung 035 0,035 0,900U = 0,520 W/(m -K) N H o
I Panel | Maske 0,035 0,900 N | 14 °C
|| Spruce, Fir | Fichte, Tanne 0,110 0,900 e H
M Ssteel | Stahl 50,000 0,900 I .
Unvent. cavity | unbel. Hohlr. ** 1 12 C
slightly vent. cav. | leicht bel. Hohlr. ** i
** EN ISO 10077-2:2017, 6.4.3 | Oei i 1311°C
H si min, =13, 10°C
u

f =0,770

~

®=-11,63319 W/m ®=-10,95394 W/m

SSVEEEs

0cl

2

(1) 74
(0) 74

U= 0,649 W/(m"K) U= 0,520 Wirre-K)

“Ub -Ub-UDb" 10954
a7 YabumUebo Vb, 30000 - 0520:0:240 - 0,6360,120™ 0,520.0,240

2°C

-4°C

6°C

-8°C

-10°C
Vo = 2 2 -

11,633
-U,b-Ub, P2 6649.0,240 - 0,649-0,240 f’)

30,000 :
Urs = b = 0.120 = 0,636 W/(m"K)

t1 - TRANSOM 1 sash | RIEGEL 1 Fliigel O ENERsign GmbH SWISSPACER Ultimate ENERsign primus  1194ws02




Material

Aluminum | Aluminium 10456
Ar18in 48 mm U 0,52

Butyl

ENERcell

EPDM

EPDM foam | Moosgummi

Glass | Glas

Insulation Warmedammung 032
PE-Insulation | Warmedammung 035
PU-Seal | PU Dichtung

SWISSP. Ultimate Box 2

Spruce, Fir | Fichte, Tanne

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3

®=-11,54822 W/m

U= 0,649 W/(m"-K)

U= 0,520 W/(m"K)

J
AW/(m-K)] e D
160,000

0ct

Ove

(0) 74

~

0cl

(0) 74

U= 0,520 W/(m"-K)

®, + 10,83957 W/m

Bsi min,_=13,31"C 10°C

f =0,777 I
2°C
-4°C
6°C
-8°C
-10°C

SZEEEE=Eash

e

e
A 10,840 A
48 Wieor =y - UeB - Upb, - Usb, = - 0,620:0,240 - 0,613:0120 - 0,6200,240 = 0,038 W/(m K)
a7 Yt Uib 1598 649.0,240 - 0,649-0,240 5
U - _ 30,000 0,613 WK PSlg = PSla-e-c/2 = 0,019 W/(mK) l,)
b 0,120 !

t- TRANSOM FIXED | RIEGEL FIX

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

1194ws02



171

229

ec - EXTERIOR CORNER | AUSSENECKE

171 229 , 20°C
- ’
18°C
B 16°C
o, = 11,4479 W/m 14 C
12°C
10°C
8°C
6°C
B 4°C
®, = 12,0925 W/m
Bsi min_=12,55°C .
re 2°c
f =0,752
Rsi
0°c
Material AW/(MK)] e 2e
N A B Auminum | Aluminium 10456 160,000 0,900
Ar18in 48 mm U 0,52 0,021 4°C
= Butyl 0,240 0,900
ENERcell 0,060 0,900
— 2 ; ;
Uf = 0,31 W/(m2K) B erom 0,250 0,900 0
B erpMm foam | Moosgummi 0,050 0,900 6 C
M Glass | Glas 1,000 0,900
B insulation Warmedammung 032 0,032 0,900
PE-Insulation | Warmedammung 035 0,035 0,900 -8 °C
A [ puU-Seal | PU Dichtung 0,250 0,900
SWISSP. Ultimate Box 2 0,140
I Spruce, Fir | Fichte, Tanne 0,110 0,900 10°C

PSIg = 0,019 W/(mK)

Unvent. cavity | unbel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3

,,,,, A Y,

ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02



297 303

297

303

N A

Uf = 0,28 W/(m2K)

A
PSIg = 0,019 W/(mK)

ec2 - EXTERIOR CORNER | AUSSENECKE

A

Bsi min_= 13,26 °C
f =0775

Aluminum | Aluminium 10456
Ar18in 48 mm U 0,52

Butyl

ENERcell

EPDM

EPDM foam | Moosgummi

Glass | Glas

Gypsum board | Gipskartonplatten 900 kg/m3 10456
Insulation Warmedammung 032
PE-Insulation | Warmedammung 035
PU-Seal | PU Dichtung

SWISSP. Ultimate Box 2

Spruce, Fir | Fichte, Tanne

Steel | Stahl

Unvent. cavity | unbel. Hohlr. **

** EN ISO 10077-2:2017, 6.4.3

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

Material AW/(m-K)] ¢

160,000 0,900
0,021
0,240 0,900
0,060 0,900
0,250 0,900
0,050 0,900
1,000 0,900
0,250 0,900
0,032 0,900
0,035 0,900
0,250 0,900
0,140
0,110 0,900
50,000 0,900

|

1194ws02

20 C

18 C

o

16 C

o

‘14 C

12 C

10 C

8°C
6°C
4°C

2°C

0C

1
O

10 C

Passive House Institute



00v

7

]

T
Wy
A
i g

i

/)
7

®, = 7,7493 W/m

= 1l
o ,’,"’
[
|
[
|
Material AMW/(m-K)] e
Aluminum | Aluminium 10456 160,000 0,900
Artificial stone | Kunststein 10456 1,300 0,900
ENERcell 0,060 0,900
EPDM 0,250 0,900
EPDM foam | Moosgummi 0,050 0,900
Glue | Klebestoff 0,310 0,900
Insulation Warmedammung 032 0,032
Interior plaster | Gipsputz 10456 0,570
Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900
Nicht definiertes Material (1) 1,000 0,900
Organic compound plaster | Kunstharzputz 4108-4 0,700
PE-Insulation | Warmedammung 035 0,035 0,900
PU in-situ foam | PU-Ortschaum 040 0,040 0,900
Panel | Maske 0,035 0,900
Sand-lime stone | Kalksandstein 1745 1,000
Silicone | Silikon 0,350 0,900
Spruce, Fir | Fichte, Tanne 0,110 0,900
Steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3
@ 11,191 7,74
W, = -U-b : =’79-0,102-1,010-’75
AEC, T rAT 30,000 30,000

EIFS |

®, = 7,7450 W/m

WDVS

= 0,011 W/(m-K)

_ 20°C
I 18°C
i 16°C
I 14°C
I 12°C
N i 10°C
3 i
e H 8°C
1 6°C
i 4°C
2°C
0°C
~ 2°C
-4°C
5 -6°C
o
-8°C
-10°C
B A
@ ®, 10,788 7,749
- - U-b = ’ ’ - 0,102-1,010 = -0,002 W/(m-K
Waco = AT AT 7 72T 30,000 ~ 30,000 (
Randbedingung qW/m7 O[C] R[m*KyW] €
M Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
| | Interior | Innen 20,000 0,130
[ | Interior, frame, normal 20,000 0,130 o
Interior, frame, reduced 20,000 0,200
M c09 Cavity | Hohlraum 0,900

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

1194ws02
| Passive House Institute




18 C
16°C
®, = 7,7493 W/m
14°C
D
C A 12°C
Material AMW/(m-K)] ¢ ,
- 10 C
q)A-C 10’78577 Wim B Aluminum | Aluminium 10456 160,000 0,900
ENERcell 0,060 0,900
B eroM 0,250 0,900 8°C
B EPDM foam | Moosgummi 0,050 0,900
B Glue | Kiebestoff 0,310 0,900
M insulation Wéarmedammung 032 0,032 o
1 1010 1 400 B nterior plaster | Gipsputz 10456 0,570 0,900 6 C
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
[0} [0} 10.786 7.749 [ | Organic compound plaster | Kunstharzputz 4108-4 0,700
- - Ub - 2 = 227 0,102-1,010 - ——— = -0,002 W/(m-K PE-Insulation | W&rmedammung 035 0,035 0,900 °
Wreer = AT 757 T AT T 730,000 30,000 (m-K) PU in-situ foam | PU-Ortschaum 040 0,040 0,900 4C
[ Panel | Maske 0,035 0,900
Sand-lime stone | Kalksandstein 1745 1,000 R
1 spruce, Fir | Fichte, Tanne 0,110 0,900 2C
M Steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. **
= ‘ slightly vent. cav. | leicht bel. Hohlr. ** e
** EN ISO 10077-2:2017, 6.4.3
2'c
. 2 e 0 2 -4 oC
Randbedingung qW/m] 9[C] R[(m-K)/W] €
B Adiabatic | Adiabat 0,000 s
B Exterior | AuBen -10,000 0,040 6 C
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 8°C
e 0,9 Cavity | Hohlraum 0,900
-10°C

EIFS side | WDVS seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



A 20°C
Material AWImKIT e
B Aluminum | Aluminium 10456 160,000 0,900 18°C
B Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 0,900
ENERcell 0,060 0,900
B EPDM 0,250 0,900 16°C
M EPDM foam | Moosgummi 0,050 0,900
B Glue | Kiebestoff 0,310 0,900
B insulation Warmedammung 032 0,032 0,900 ~14°C
B interior plaster | Gipsputz 10456 0,570 0,900
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
| Organic compound plaster | Kunstharzputz 4108-4 0,700 12°C
PE-Insulation | Warmedammung 035 0,035 0,900
PU in-situ foam | PU-Ortschaum 040 0,040 0,900
I Panel | Maske 0,035 0,900 I 10°C
Sand-lime stone | Kalksandstein 1745 1,000 5 T
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900 =
B Steel | Stahl 50,000 0,900 e 8°C
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3 6°C
, 4°C
2°C
3
o ] 0°
o 0cC
ity
- ~ 2°C
-4°C
5 5 -6°C
o o
-8°C
-10°C
B A B A
@ @ 12,000 7,749
= . = —= ’ - = : @ @ 7,749
Wyeo- U,b, = 0,102:1,010 = 0,038 W/(m-K) _ ! ho_ ) - 0.102:1.010 = 0.037 W/(m-K
AT AT 30,000 30,000 neor = AT T AT b, 30,000 % : : (m-K)

2. 0o 2
Randbedingung qW/m7 O[C] R[(m-Kyw] €
B Adiabatic | Adiabat
I Exterior vent. | AuBen bellftet -10,000 0,130
B Exterior | AuBen -10,000 0,040
| | Interior | Innen 20,000 0,130 o
®, .= 7,7493 W/m M interior, frame, normal 20,000 0,130 Q
Interior, frame, reduced 20,000 0,200
[ | e 0,9 Cavity | Hohlraum 0,900

EIFS with shutter |

WDVS mit Jalousie

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

1194ws02
| Passive House Institute




o

- KN 20 C
. 2, o 2
B 102 W/(m"-K) _ Randbedingung qW/m7 ©[C] R[m*-KyW] ¢ B
- M Adiabatic | Adiabat 0,000 .
M Exterior vent. | AuBen bellftet -10,000 0,130 18 C
B Exterior | AuBen -10,000 0,040
) Int. flux down | Innen abwarts 20,000 0,170 ~ >
I interior up. | Innen aut. 20,000 0,100 U=0,102 W/(m -K) 16 °C
| | Interior | Innen 20,000 0,130 i
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 o
M <09 Cavity | Hohlraum 0,900 14 C
®, = -9,22136 W/m
— 12°C
o
o
o o
@ 10 C
To)
o
o
N o
8 C
o, = -14,71375 W/m 6°C
e
4°C
| 2°C
W Material . o MW/(m-K)] €
MRS B Auminum | Aluminium 10456 160,000 0,900 o
Cement screed | Zement-Estrich 4108 1,400 0C
[ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
ENERcell 0,060 0,900
M ErDM 0,250 0,900 2°C
B EPDM foam | Moosgummi 0,050 0,900
B Glue I Kiebestoff 0,310 0,900
o B insulation | Warmedammung 035 0,035 4°C
8 I Insulation | Warmedammung 040 0,040
M insulation Warmedammung 032 0,032 0,900
B nterior plaster | Gipsputz 10456 0,570 0,900 R
N Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900 -6 C
[ | Organic compound plaster | Kunstharzputz 4108-4 0,700
PE-Insulation | Warmedammung 035 0,035 0,900
[0} P, 14,714 7,749 PU in-situ foam | PU-Ortschaum 040 0,040 0,900 8°C
Weeor = AT ° U-b, - T = 30000 | 0102:2,005 - - o = 0,027 W/(m-K) B Panel | Maske 0,035 0,900
A A ’ ’ Sand-lime stone | Kalksandstein 1745 1,000
Softwood, OSB | Weichholz, OSB 10456 0,130 0,900 o
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900 -10 C
M Steel | Stahl 50,000 0,900

Unvent. cavity | unbel. Hohlr. **

® 9991 slightly vent. cav. | leicht bel. Hohlr, **
) ** EN ISO 10077-2:2017, 6.4.3
= -U-b = ———-0,102-3,000 = 0,000 W/(m-K ’
®, =7,7493W/m  Yee T AT 75T 30,000 (m-K) :[)

EIFS with shutter 1 WDVS mit Jalousie ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute




Material AMW/(m-K)] ¢

o

~ I B Auminum | Aluminium 10456 160,000 0,900 20 C
I [ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 0,900
[l ENERcell 0,060 0,900 18 OC
I H ErpM 0,250 0,900
) i B EPDM foam | Moosgummi 0,050 0,900
(m"-K) i B Glue | Kiebestoff 0,310 0,900 16°C
i M insulation | Warmedammung 035 0,035
M M insulation Wérmedammung 032 0,032 0,900
m B interior plaster | Gipsputz 10456 0,570 0,900 14 °C
t T Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900
H B Nicht definiertes Material (1) 1,000
t [ | Organic compound plaster | Kunstharzputz 4108-4 0,700 12 °C
SRRRAN PE-Insulation | Warmedammung 035 0,035 0,900
H PU in-situ foam | PU-Ortschaum 040 0,040 0,900
: ¥ Panel | Maske 0,035 0,900 10°C
H Sand-lime stone | Kalksandstein 1745 1,000
Softwood, OSB | Weichholz, OSB 10456 0,130 0,900
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900 8°C
M Ssteel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. ** 6 UC
**EN ISO 10077-2:2017, 6.4.3
4°C
LRI
ST 5°
2 Nt ,
o il 0 C
o
1] lll‘l':"’.',’.’f s
~ ~ 2°C
-4°C
) ) 6°C
o o
-8°C
-10°C
B A
12,495 7,749
: - = - 0,102:1,010 = 0,055 W/(m-K) @ @, 11,536 7,749
’ ’ ’ = - -U-b = - - 0,102-1,010 = 0,023 W/(m-K
30,000 30,000 Wreo- AT AT 22 30,000 30,000 ( )

Randbedingung qW/m7 O[C] R[m*KyW] €

B Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
| | Interior | Innen 20,000 0,130
[ | Interior, frame, normal 20,000 0,130 o
o, = 7,7493 W/m Interior, frame, reduced 20,000 0,200

M c09 Cavity | Hohlraum 0,900

[\

EIFS with rollerblind | WDVS mit Rolladen ENERsign GmbH SWISSPACER Ultimate ENERsign primus  1194ws02

| Passive House Institute



00v

II /
i

o [[]]
> []]]
i
Material AW/(m-K)]
B Aluminum | Aluminium 10456 160,000
B Artificial stone | Kunststein 10456 1,300
Butyl 0,240
ENERcell 0,060
B ErDM 0,250
B EPDM foam | Moosgummi 0,050
M insulation Warmedammung 032 0,032
M interior plaster | Gipsputz 10456 0,570
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
B Nicht definiertes Material (1) 1,000
[ | Organic compound plaster | Kunstharzputz 4108-4 0,700
PE-Insulation | Warmedammung 035 0,035
PU in-situ foam | PU-Ortschaum 040 0,040
[ Panel | Maske 0,035
Sand-lime stone | Kalksandstein 1745 1,000
B Ssilicone | Silikon 0,350
[ | Spruce, Fir | Fichte, Tanne 0,110
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr, **
**EN ISO 10077-2:2017, 6.4.3
D, 11,107
Woeo - AT U1 b1 AT 30,000 0,102:1,010

EIFS FIXED | WDVS FEST

®, = 7,6689 W/m

T

U

9
it

T
LT
T
T
IO

€

0,900
0,900
0,900
0,900
0,900
0,900

0,900
0,900

0,900
0,900
0,900

0,900
0,900

7,669

30,000

= 0,011 W/(m-K)
®, = 7,5893 W/m

20 C

o

18 C

16 C

14 C

12 C

10 C

A B
A ® @, 10,618
qJA-E-C.‘ = AT h AT - U2'b2 =

30,000

Randbedingung

[ | Adiabatic | Adiabat 0,000

[ | Exterior | AuBen -10,000

[ | Interior | Innen 20,000
Interior, frame, normal 20,000
Interior, frame, reduced 20,000

e 0,9 Cavity | Hohlraum

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

alw/m] 8['Cl R[(m’-K)y/W]

0,040
0,130
0,130
0,200

2°C
-4°C
6°C
-8°C
-10°C

- 0,102:1,010 = -0,002 W/(m-K)

€

e

1194ws02
| Passive House Institute



E& 18 C
16°C
®, = 7,5893 W/m
14 C
D
C 12°C
Material AW/m-K)] e o
=10,70005 W/m 10 C
(DA-C B Aluminum | Aluminium 10456 160,000 0,900
Butyl 0,240 0,900
ENERcell 0,060 0,900 8 oC
B eroM 0,250 0,900
B EPDM foam | Moosgummi 0,050 0,900
M insulation Wéarmedammung 032 0,032 o
4 1010 4 400 M interior plaster | Gipsputz 10456 0,570 0,900 6 C
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
o, 10,700 7,589 B Organic compound plaster | Kunstharzputz 4108-4 0,700
Weeer = A7 U-b, - T = 30000 0,102-1,010 - 30,000 - 0,000 W/(m-K) PE-Insulation | Warmedammung 035 0,035 0,900 4°C
A A : : PU in-situ foam | PU-Ortschaum 040 0,040 0,900
[ Panel | Maske 0,035 0,900
Sand-lime stone | Kalksandstein 1745 1,000 R
™ spruce, Fir | Fichte, Tanne 0,110 0,900 2C
Unvent. cavity | unbel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3
| T T O oC
2'c
. 2 eO 2 -4 oC
Randbedingung qW/m] 9[C] R[(m-K)/wW] €
B Adiabatic | Adiabat 0,000 s
B Exterior | AuBen -10,000 0,040 6 C
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 8°C
e 0,9 Cavity | Hohlraum 0,900
-10°C

EIFS side | WDVS seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



A 20 C
C
\U 0,102 W/(m"-K 18c
®, = 17,7507 W/m ®, ;= 9,0960 W/m > = (m )
: N~
N 16°C
N ®, = 23,74481 W/m
| A 14°C
e
12°C
i 4000 {
10°C
@ @, 23,745 17,751
= - -Ub = = - - 0,102:2,279 = -0,033 W/(m-K
Wreer = AT T AT 5% T 30,000 30,000 ) )
8 C
Wwith = WrsewswitH - Wrsew = -0,040 - -0,033 W/(mK) = -0,007 W/(mK) . W/(m-K
Material ANW/(m-K)] e
B Auminum | Aluminium 10456 160,000 0,900 6°C
M Artificial stone | Kunststein 10456 1,300 0,900
N Cement screed | Zement-Estrich 4108 1,400
o ® =26,86867 W/m [ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 0,900 4°C
S AC ENERcell 0,060 0,900
< / M erbMm 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900 o
M Glass | Glas 1,000 2°C
x B Glue | Kiebestoff 0,310 0,900
™ Ground | Erdreich 2,000
M Insulation | Warmeddmmung 035 0,035 0°C
I Insulation | Wéarmedammung 040 0,040 0,900
B Nicht definiertes Material (1) 1,000 0,900
4000 PE-Insulation | Warmedammung 035 0,035 0,900 o
PU in-situ foam | PU-Ortschaum 040 0,040 2C
[ Panel | Maske 0,035 0,900
= Polyamide 25% Glassfiber 0,300 0,900
() ) ) Silicone | Silikon 0,350 0,900 4°
w . yp - o 26869 17751 - 0,102-0,399 - 9,09 -0,040 W/(m-K) Spruce, Fir | Fichte, Tanne 0,110 0,900 4C
wEC AT AT 22 AT 30,000 30,000 30,000 Steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. ** o
slightly vent. cav. | leicht bel. Hohlr. ** 6 C
*EN ISO 10077-2:2017, 6.4.3
-8°C
W, // ///;’I 2210002002207 3011 1 ) ) 1T T ) 9° )
= i . € o
S eanseangurs ) 901 o '
20101 [11]] lapatic lapatisc ,
B Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
Int. flux down | Innen abwarts 20,000 0,170
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 O
[ | e 0,9 Cavity | Hohlraum 0,900

EIFS THRESHOLD | WDVS SCHWELLE

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

1194ws02
| Passive House Institute



lJJA-E-C, *

—

Material

Aluminum | Aluminium 10456
Artificial stone | Kunststein 10456
ENERcell

EPDM

EPDM foam | Moosgummi

Eq cellulose/l-beam 0442

Eq insulation/timber 0441

Glue | Klebestoff

Insulation | Warmedammung 050
Insulation Warmedammung 032

Nicht definiertes Material (1)
PE-Insulation | Warmedammung 035
PU in-situ foam | PU-Ortschaum 040
Panel | Maske

Silicone | Silikon

Spruce, Fir | Fichte, Tanne
Steel | Stahl
Unvent. cavity | unbel. Hohlr. **

slightly vent. cav. | leicht bel. Hohlr. **

**EN ISO 10077-2:2017, 6.4.3

A o, =7,7450 W/m

) @, 11,737
AT AT

30,000

TIMBER | HOLZLEICHTBAU

00}

55!!!-..

010l

Gypsum board | Gipskartonplatten 900 kg/m3 10456

Lime-cement plaster | Kalkzementputz ISO 10456

Softwood flow parallel | Weichholz Q parallel
Softwood, OSB | Weichholz, OSB 10456

= —_———-0,102-1,010 -

A[W/(m-K)]

160,000
1,300
0,060
0,250
0,050
0,044
0,044
0,310
0,250
0,050
0,032
1,000
1,000
0,035
0,040
0,035
0,350
0,290
0,130
0,110

50,000

®, = 7,7493 W/m

7,745
30,000

€

0,900
0,900
0,900
0,900
0,900

0,900
0,900
0,900
0,900
0,900

0,900
0,900

0,900
0,900

= 0,030 W/(m-K)

Randbedingung  qW/m? 8[’C] R[m’-Kyw] & 20 C
M Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040 18°C
[ | Interior | Innen 20,000 0,130
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 16 °C
Moo Cavity | Hohlraum 0,900
14°C
12°C
R 10°C
S A
e | 8°C
2 6°C
i 4°C
4 2°C
0°C
2°C
-4°C
3 6°C
o
-8°C
-10°C
B A
@ @, 11,283 7,749
= - - U:b = ’ ’ - 0,102-1,010 = 0,015 W/(m-K
LI"A-E-(;,« AT AT 2 72 30,000 30,000 (m )
@ 1,909
= = : = 0,102 W/(m -K)
wrs = AT . 30,000-0,625 (m’
®, = 1,90857 W/m ‘

ENERsign GmbH

SWISSPACER Ultimate ENERsign primus

1194ws02
| Passive House Institute



20°C
18°C
16°C
®, = 7,7493 W/m

14 C
D 12°C
C A
Material AMW/(m-K)] e 0°C
B Aluminum | Aluminium 10456 160,000 0,900
B Cellulose | Zellulose 040 0,040
ENERcell 0,060 0,900 o
A B epoV 0,250 0,900 8¢C
M EPDM foam | Moosgummi 0,050 0,900
®, =11,00003 W/m M Glue | Kiebestoff 0,310 0,900 .
983 400 Gypsum board | Gipskartonplatten 900 kg/m3 10456 0,250 0,900 6 C
M insulation | Warmedammung 035 0,035
® ®. _ 11,000 7.749 B e | g e 0050 0,900
- - . . - - 7 . [ R A, . nsulation armeddmmung s s o
Wreo: AT ub, AT 30,000 0,102-0,983 30,000 0,008 W/(m-K) B Insulation Warmed&mmung 032 0,032 4C
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
PE-Insulation | W&rmedammung 035 0,035 0,900 R
PU in-situ foam | PU-Ortschaum 040 0,040 0,900 2C
[ Panel | Maske 0,035 0,900
M softwood flow parallel | Weichholz Q parallel 0,290
Softwood, OSB | Weichholz, OSB 10456 0,130 0 OC
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900
M Steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. ** o
slightly vent. cav. | leicht bel. Hohlr. ** 2 C
**EN ISO 10077-2:2017, 6.4.3
— g e _ 2 oo . -4°C
: HHH — Randbedingung qW/m] O[Cl R[(m-KyW] €
B Adiabatic | Adiabat 0,000 s
B Exterior | AuBen -10,000 0,040 6 C
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 8°C
e 0,9 Cavity | Hohlraum 0,900
(o)
= = 1,909 = 0,102 W/(m"K) -10°C

u
cans AT-b 30,000-0,625

®, = 1,90857 W/m ﬁ
O:

TIMBER side | HOLZLEICHTBAU seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



S 20°C
Material AW/m-K)] e
B Aluminum | Aluminium 10456 160,000 0,900 18°C
ENERcell 0,060 0,900 IHEE
B ErDMm 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900 16 °C
[ Eq cellulose/I-beam 0442 0,044 0,900
Eq insulation/timber 0441 0,044 (1]
M Glue | Kiebestoff 0,310 0,900 I 14°C
Gypsum board | Gipskartonplatten 900 kg/m3 10456 0,250 0,900 UL
M insulation | Warmedammung 050 0,050 %
M insulation Warmedammung 032 0,032 0,900 12 UC
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
B Nicht definiertes Material (1) 1,000 0,900 Il
PE-Insulation | Warmedammung 035 0,035 0,900 10°C
PU in-situ foam | PU-Ortschaum 040 0,040 0,900 S
I Panel | Maske 0,035 0,900 =
Softwood, OSB | Weichholz, OSB 10456 0,130 0,900 © 8°C
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900
M Steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. ** 6°C
slightly vent. cav. | leicht bel. Hohlr. ** N
**EN ISO 10077-2:2017, 6.4.3
4°C
— 2°C
2
S) 0°C
2°C
-4°C
= = o
-8°C
-10°C
CB q(; B ®
®» @ 11,730 7,749 ) 11,633 7,749
L , ] = - -U-b = - - 0,102:1,010 = 0,027 W/(m-K
Wenor = 21~ ar - Y = 30000~ 30000~ %1021:010 = 0,080 W/m-K) Waror = a7 ~ AT~ % = 30000 ~ 30,000 (m-K)
. 2 o 2
Randbedingung qW/m] O[C] R[(m -Kyw] £
B Adiabatic | Adiabat 0,000
M Exterior vent. | AuBen beliftet -10,000 0,130
B Exterior | AuBen -10,000 0,040
[ | Interior | Innen 20,000 0,130
B interior, frame, normal 20,000 0,130 o
o, = 7,7493 W/m Interior, frame, reduced 20,000 0,200
M c09 Cavity | Hohlraum 0,900

TIMBER with shutter | HOLZLEICHTBAU mit Jalousie ENERsign GmbH SWISSPACER Ultimate ENERsign primus  1194ws02
| Passive House Institute



Material AMW/(m-K)] ¢

B Aluminum | Aluminium 10456 160,000 0,900 T 20 C
ENERcell 0,060 0,900 |
| WYY 0,250 0,900 ] 18°C
M erDM foam | Moosgummi 0,050 0,900 T
) [ | Eq cellulose/l-beam 0442 0,044 0,900 mmi
m -K Eq insulation/timber 0441 0,044 E °
( ) M Glue | Kiebestoff 0,310 0,900 16 C
Gypsum board | Gipskartonplatten 900 kg/m3 10456 0,250 0,900
B insulation | Warmedammung 035 0,035 -+ 14°C
M insulation | Warmedammung 050 0,050 -H
M insulation Warmedammung 032 0,032 0,900
Il B interior plaster | Gipsputz 10456 0,570 || 12°C
Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900 |
B Nicht definiertes Material (1) 1,000 L
PE-Insulation | Warmedammung 035 0,035 0,900 | [| 10°C
PU in-situ foam | PU-Ortschaum 040 0,040 0,900 L
I Panel | Maske 0,035 0,900
Softwood, OSB | Weichholz, OSB 10456 0,130 0,900
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900
B steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3
2 3
= o
o i !
I
B B
o o
o o
-8°C
-10°C
B GJA [
12,177 7,749 : 11,470 -~ 7,749

- 0,102:1,010 = 0,045W/(m-K)  Waeor = AT ~ AT %P = 30000 ~ 30000 ~ ©1021.010 = 0,021 W/m-K)

30,000 30,000
Randbedingung qlW/m’ €[C] R[(m"-K)yw] €

B Adiabatic | Adiabatisch 0,000
M Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
[ | Interior | Innen 20,000 0,130
[ | Interior, frame, normal 20,000 0,130 o
o, =7,7493 W/m Interior, frame, reduced 20,000 0,200
- M c09 Cavity | Hohlraum 0,900 ‘[J

TIMBER with rollerblind | HOLZLEICHTBAU mit Rolladen ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



20 C
D _JI)C
TN
S ] 18°C
®, = 17,7507 W/m ®, ;= 9,0960 W/m - U=0,102 W/(m"K)
3o} o
C'N3 16 C
: ®, = 22,76258 W/m
] / 14°C
12°C
4000 }
¢ 22763 17,751 10°C
= — - -U-b = ’ - ’ - 0,102:2,363 = -0,073 W/(m-K
Weeor = AT ~ AT 7% T 30,000 ~ 30,000 Y
8°C
WYwitH = Wrsew+witH - Wrsew = -0,033 - -0,073 W/(mK) = 0,040 W/(mK) Material AW/mMK)] &
ateria )
B Auminum | Aluminium 10456 160,000 0,900 6°C
M Artificial stone | Kunststein 10456 1,300 0,900
N Cement screed | Zement-Estrich 4108 1,400
o o®_= 27,08777 W/m [ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 4°C
o B-C ENERcell 0,060 0,900
< / M ErDM 0,250 0,900
= M EPDM foam | Moosgummi 0,050 0,900 o
' M Glass | Glas 1,000 2°C
2 M Glue | Kiebestoff 0,310 0,900
™ Ground | Erdreich 2,000
R M Insulation | Warmedammung 035 0,035 0°C
= [ Insulation | Warmedammung 040 0,040 0,900
- B Nicht definiertes Material 1) 1,000 0,900
4l 4000 PE-Insulation | Warmedammung 035 0,035 0,900 o
PU in-situ foam | PU-Ortschaum 040 0,040 2 C
[ Panel | Maske 0,035 0,900
M Polyamide 25% Glassfiber 0,300 0,900
o o o B Ssiicone | Silikon 0,350 0,900 4°C
L 5 27, 17,751 , S , Fir | Fichte, T: 0,110 0,900
Voo = o e U 2= 2P LIS 01020309 - T - 0,033 Wim) W Seert S 50000 0500
' AT AT AT 30,000 30,000 30,000 Unvent. cavity | unbel. Hohlr. ** o
slightly vent. cav. | leicht bel. Hohlr. ** 6 C
**EN ISO 10077-2:2017, 6.4.3
-8°C
/'/IV//II//I/JVl,//;/}/%{llllllllllllllllVIII)IIIIIIIIIIIIIIIJIIIIIIIlllllllllllmIlmmll"mllml"lllll T o o ,
= i . € o
e rerassargs ) ) o s
) 77 /1)) /) lapatic labatisc ,
Adiabatic | Adiabat 0,000
Exterior | AuBen -10,000 0,040
Int. flux down | Innen abwarts 20,000 0,170
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 o
e 0,9 Cavity | Hohlraum 0,900

EIFS THRESHOLD | WDVS SCHWELLE

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

1194ws02
| Passive House Institute



N
. 2 o 2 20 C
Randbedingung gW/m] 9[C] R[(m"-K)/W]
M Adiabatic | Adiabat 0,000 18°C
B Exterior | AuBen -10,000 0,040
[ | Interior | Innen 20,000 0,130
~ [ | Interior, frame, normal 20,000 0,130 16 °C
o Interior, frame, reduced 20,000 0,200
© Moo Cavity | Hohlraum 0,900
14°C
12°C
— L] ]
- 10°C
o
oy o o
Q 8 C
o "
Material AW/(m-K)] e 6°C
B Aluminum | Aluminium 10456 160,000 0,900
M Artificial stone | Kunststein 10456 1,300 0,900 o
[ Butyl 0,240 0,900 4C
ENERcell 0,060 0,900
B erbm 0,250 0,900 .
B EPDM foam | Moosgummi 0,050 0,900 2C
[ Eq cellulose/I-beam 0442 0,044
Eq insulation/timber 0441 0,044 o
Gypsum board | Gipskartonplatten 900 kg/m3 10456 0,250 0C
B insulation | Warmedammung 050 0,050 0,900
M Insulation Wérmedammung 032 0,032 o
Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900 2C
B Nicht definiertes Material (1) 1,000
PE-Insulation | Warmedammung 035 0,035 0,900
C PU in-situ foam | PU-Ortschaum 040 0,040 0,900 -4 C
[ Panel | Maske 0,035 0,900
B Ssilicone | Silikon 0,350 0,900 IS
B Softwood flow parallel 1 Weichholz Q parallel 0,290 8 -6 C
Softwood, OSB | Weichholz, OSB 10456 0,130
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900 o
Unvent. cavity | unbel. Hohlr. ** -8 C
slightly vent. cav. | leicht bel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3 10 OC
B A
@ @ 11,125 7,589
1 E) El
= - -Ub = - - 0,102:1,010 = 0,015 W/(m-K
AT AT 22 30,000 30,000 ( )
.= 7,6689 W/m ®, = 7,5893 W/m
4 1,909 2
= = . = 0,102 W/(m -K
A AT-b 30,000-0,625 ( )
@ @ 11,658 7,669
-UDb - = - 0,102-1,010 - ——— = 0,030 W/(m-K =
qJA-E-C AT 1 AT 30,000 30,000 ( ) =1 90857 W/m

Cl

1194ws02
| Passive House Institute

TIMBER FIXED | HOLZLEICHTBAU FEST

ENERS|gn GmbH SWISSPACER Ultimate ENERSsign primus



20°C
18°C
16°C

®, = 7,5893 W/m

14 C
D o
c A 12 C
Material AW/(m-K)] ¢ 0
B Aluminum | Aluminium 10456 160,000 0,900
[ Butyl 0,240 0,900
M cCellulose | Zellulose 040 0,040 0
A ENERcell 0,060 0,900 8¢C
B EpDM 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900 o
983 400 Gypsum board | Gipskartonplatten 900 kg/m3 10456 0,250 0,900 6 C
M insulation | Warmedammung 035 0,035
[0} [0} 10.921 7 589 I Insulation | Warmedammung 040 0,040
P - - Ub - 2 - 7 0,102-0,983 - ——— = 0,011 W/(m-K) B Insulation | Warmedammung 050 0,050 0,900 4°C
ABCT AT T AT 30,000 30,000 M insulation Warmedammung 032 0,032
Lime-cement plaster | Kalkzementputz ISO 10456 1,000
PE-Insulation | W&rmedammung 035 0,035 0,900 R
PU in-situ foam | PU-Ortschaum 040 0,040 0,900 2C
[0 Panel | Maske 0,035 0,900
M softwood flow parallel | Weichholz Q parallel 0,290
Softwood, OSB | Weichholz, OSB 10456 0,130 0°C
| | Spruce, Fir | Fichte, Tanne 0,110 0,900
Unvent. cavity | unbel. Hohlr. **
** EN ISO 10077-2:2017, 6.4.3 o
2 C
1] — = . 2 e 0 2 IS -4 OC
o Randbedingung gW/m] 9[C] R[(m-K)/W]
B Adiabatic | Adiabat 0,000 s
B Exterior | AuBen -10,000 0,040 -6 C
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 8°C
e 0,9 Cavity | Hohlraum 0,900
(0]
= = 1,909 = 0,102 W/(m"K) -10°C

u
cans AT-b 30,000-0,625

®, = 1,90857 W/m ﬁ
O:

TIMBER side | HOLZLEICHTBAU seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



00v

010l

Material

Aluminum | Aluminium 10456

Artificial stone | Kunststein 10456

Concrete, 1% Steel | Beton, 1% Stahl 10456
ENERcell

EPDM

EPDM foam | Moosgummi

Glue | Klebestoff

Insulation | Warmedammung 035

Insulation Warmedammung 032

Interior plaster | Gipsputz 10456
Lime-cement plaster | Kalkzementputz ISO 10456
PE-Insulation | Warmedammung 035

PU in-situ foam | PU-Ortschaum 040

Panel | Maske

Silicone | Silikon

Spruce, Fir | Fichte, Tanne

Steel | Stahl

Unvent. cavity | unbel. Hohlr. **

slightly vent. cav. | leicht bel. Hohlr. **

**EN ISO 10077-2:2017, 6.4.3

_ ®, 12,076
Waeo: = AT 75T AT T 30,000

.= 7,7450 W/m

FdRMWORK BLOCKS | BETON SCHALUNGSSTEIN

A[W/(m-K)]

160,000
1,300
2,300
0,060
0,250
0,050
0,310
0,035
0,032
0,570
1,000
0,035
0,040
0,035
0,350
0,110

50,000

- 0,114-1,010 -

€

0,900
0,900

0,900
0,900
0,900
0,900
0,900

0,900
0,900
0,900
0,900
0,900
0,900
0,900

30,000

7,745

0,029 W/(m-K)

Randbedingung

Adiabatic | Adiabat
Exterior | AuBen
Interior | Innen

Interior, frame, normal
Interior, frame, reduced
M coo Cavity | Hohlraum

qW/m 8[’C] R[(mzl-K)/W]

0,000

-10,000
20,000
20,000
20,000

0,040
0,130
0,130
0,200

A B
> o
AT AT

®, = 7,7493 W/m

ENERsign GmbH SWISSPACER Ultimate ENERsign primus

11,539

I o —
T

7,749

- U,b, =

30,000

30,000

20 C

18 C

16 C

14 C

12 C

10 C

8°C
6°C
4°C

2°C

-10°C

- 0,114-1,010 = 0,011 W/(m-K)

Cl

1194ws02

| Passive House Institute



®, =-11,19077 W/m

ACT

\

- - N
(e} [ee] o
o o o

®, = 7,7493 W/m

14 C
B 12°C
A A
Material AMW/(m-K)] ¢ 0
B Aluminum | Aluminium 10456 160,000 0,900
B Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
ENERcell 0,060 0,900 o
M EPDM 0,250 0,900 8 C
M EPDM foam | Moosgummi 0,050 0,900
1010 400 B Glue | Klebestoff 0,310 0,900 ,
M insulation | Warmedammung 035 0,035 6°C
() ®, 11,191 7,749 M insulation Warmedammung 032 0,032
Woeoo = - -U,b, = - - 0,114-1,010 = 0,000 W/(m-K) B nterior plaster | Gipsputz 10456 0,570 0,900
' AT AT 30,000 30,000 Lime-cement plaster | Kalkzementputz ISO 10456 1,000 4 UC
PE-Insulation | Warmedammung 035 0,035 0,900
PU in-situ foam | PU-Ortschaum 040 0,040 0,900
¥ Panel | Maske 0,035 0,900 .
1 spruce, Fir | Fichte, Tanne 0,110 0,900 2C
M Steel | Stanl 50,000 0,900

Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **

**EN ISO 10077-2:2017, 6.4.3 '
| e e B B S B s s B B B -2°C
_ s e , -4°C
Randbedingung qW/m] O[Cl R[(m-KyW] €

B Adiabatic | Adiabat 0,000

B Exterior | AuBen -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 | Hohlraum 0,900

FORMWORK BLOCKS side | BETON SCHALUNGSSTEIN seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



N S 20°C
. 2 0 2
B 2 Randbedingung qiw/m7 8[Cl R[(m"Kyw] ¢
=0,114 W/(m -K)
: M Adiabatic | Adiabat 0,000 .
M Exterior vent. | AuBen beliftet -10,000 0,130 18 C
B Exterior | AuBen -10,000 0,040
Int. flux down | Innen abwarts 20,000 0,170 >
0 Interior up. | Innen auf. 20,000 0,100 U=0,114 W/(m -K) 16 °C
| | Interior | Innen 20,000 0,130 i
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 o
M <09 Cavity | Hohlraum 0,900 14 C
®, =-11,01268 W/m
i 12°C
| o
I o
| & 10°C
P |
b=) I
« } .
i 8 C
I
|
o, =-16,03648 W/m : 6°C
|
I
I o
! 4 C
I
i
“‘ o
\\ 2°C
C D
Material AMW/(m-K)] ¢ 0°C
B Aluminum | Aluminium 10456 160,000 0,900
Cement screed | Zement-Estrich 4108 1,400 20C
I Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 -
ENERcell 0,060 0,900
o M epDM 0,250 0,900 .
S M EprDM foam | Moosgummi 0,050 0,900 -4 C
< B Glue I Kiebestoff 0,310 0,900
M insulation | Warmedammung 035 0,035
I Insulation | Warmedammung 040 0,040 6°C
B CD . = Insulation W&rmedammung 032 0,032 0,900
- a — _ - Interior plaster | Gipsputz 10456 0,570 0,900
W10 = Wewce. 16~ Wewce 0’048 0’025 W/(mK) 0’023 W/(mK) Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900 o
PE-Insulation | Warmedammung 035 0,035 0,900 -8 C
PU in-situ foam | PU-Ortschaum 040 0,040
® 16.036 7 749 [ Panel | Maske 0,035 0,900
2 ) , Softwood, OSB | Weichholz, OSB 10456 0,130 0,900 -10°C
qJA-E-C,“ = AT - U1'b1 - AT = 30.000 - 0,114-2,005 - 30.000 = 0,048 W/(mK) [ | Spruce, Fir | Fichte, Tanne 0,110 0,900
’ ’ B steel | Stahl 50,000 0,900
Unvent. cavity | unbel. Hohlr. **
[0) 11.013 slightly vent. cav. | leicht bel. Hohlr. **
o, = 7,7493 W/m W, = AT U-b, = 30,000 - 0,114-3,000 = 0,025 W/(m-K) EN SO 10077-2:2017, 6.4.3

P

1194ws02
| Passive House Institute

EIFS with shutter |

WDVS mit Jalousie

ENERsign GmbH SWISSPACER Ultimate ENERsign primus



o

A 20 C
C
U=0,114 W/(m"-K) 18°C
®, = 17,7507 W/m ®, ;= 9,0960 W/m -
O o
{ 16 C
o, = 23,83730 W/m
/ 14°C
- o
7 12 C
4000 W
> o 23837 17,751 10°C
= — - -U-b = . - . - 0,114.2,367 = -0,067 W/(m-K
Wreo. AT AT 22 30,000 30,000 ( )
8°C
YwitH = Wrsew+witH - Wrsew = -0,028 - -0,067 W/(mK) = 0,029 W/(mK) Material AIW/(M-K)] ¢
B Aluminum | Aluminium 10456 160,000 0,900 o
B Artificial stone | Kunststein 10456 1,300 0,900 6 C
N B Cement screed | Zement-Estrich 4108 1,400
Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 0,900 o
o ®, = 27,36960 W/m ENERcell 0,060 0,900 4°C
= H erDM 0,250 0,900
I B EPDM foam | Moosgummi 0,050 0,900
B Glass | Glas 1,000 2%
= B Glue | Kiebestoff 0,310 0,900
g Ground | Erdreich 2,000
B insulation | Warmedammung 035 0,035 .
N I Insulation 1 Wérmedammung 040 0,040 0,900 0C
PE-Insulation | Warmedammung 035 0,035 0,900
7 PU in-situ foam | PU-Ortschaum 040 0,040 0,900
3997 [0 Panel | Maske 0,035 0,900 2°C
| | Polyamide 25% Glassfiber 0,300 0,900
B Silicone | Silikon 0,350 0,900
= Spruce, Fir | Fichte, Tanne 0,110 0,900 40C
[0) () [0} Steel | Stahl 50,000 0,900 -
Yoo, = = - L _Ubp - —= = 27,870 17,751 - 0,114-0,400 - 9,096 = -0,028 W/(m-K Unvent. cavity | unbel. Hohlr. **
AEC AT AT 22 AT 30,000 30,000 30,000 slightly vent. cav. | leicht bel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3 -6 0C
-8°C
s Randbedingung qW/m7 O[C] R[m"Kyw] ¢ 10
£ ,

,,...,,,..,,,..,,,..,,,,,,,,,,,.,...,,,., B Adiabatic | Adiabatisch 0,000

Adiabatic | Adiabat 0,000

Exterior | AuBen -10,000 0,040

Int. flux down | Innen abwarts 20,000 0,170

Interior, frame, normal 20,000 0,130

Interior, frame, reduced 20,000 0,200 o
[ | e 0,9 Cavity | Hohlraum 0,900

Formwork blocks THRESHOLD | Beton Schalungsstein SCHWELLE ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



i 2 0°c] 2 €
C Randbedingung qW/m7] °[C] R[(m"-K)/W]
B Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
B Interior, frame, reduced 20,000 0,200
8 e 0,9 Cavity | Hohlraum
—
2
> o
=)
Material AW/(m-K)] e
B Aluminum | Aluminium 10456 160,000 0,900
B Artificial stone | Kunststein 10456 1,300 0,900
[ Butyl 0,240 0,900
[ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
[ ENERcell 0,060 0,900
B ErDMm 0,250 0,900
M EPDM foam | Moosgummi 0,050 0,900
B insulation | Warmedammung 035 0,035 0,900
M insulation Warmedammung 032 0,032 -
M interior plaster | Gipsputz 10456 0,570
Lime-cement plaster | Kalkzementputz ISO 10456 1,000 0,900
PE-Insulation | Warmedammung 035 0,035 0,900
PU in-situ foam | PU-Ortschaum 040 0,040 0,900
[ Panel | Maske 0,035 0,900
M Ssilicone | Silikon 0,350 0,900 A
[ | Spruce, Fir | Fichte, Tanne 0,110 0,900 8
Unvent. cavity | unbel. Hohlr. **
slightly vent. cav. | leicht bel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3
B AT A B
@ 11,991 7,669
2 k) L)
Yeo- = - U1-b1 - = ——— -0,1141,010 - ———— = 0,029 W/(m-K
AT AT 30,000 30,000 CDA_B= 7,5893 wW/m

®, = 7,6689 W/m

A
@ >, 11,366 7,589
- . SUb = 1900190 g4y 010 = 0,011 WA
Weeor = AT 7 AT ~ 2% = 30,000 ~ 30,000 m@)

FORi\IIWORK BLOCKS FIXED | BETON SCHALUNGSSTEIN FEST ENERsign GmbH SWISSPACER Ultimate ENERsign primus  1194ws02
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20°C
18°C
16°C

®, = 7,5893 W/m

14 C
D 0
c 12 C
Material AWI(m-K)] ¢ 0
B Aluminum | Aluminium 10456 160,000 0,900
[ Butyl 0,240 0,900
B Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 8°C
ENERcell 0,060 0,900
= EPDM 0,250 0,900
101 4 EPDM foam | Moosgummi 0,050 0,900 o
010 00 B insulation | Warmedammung 035 0,035 6°C
o) 11.107 7,589 M insulation Warmedammung 032 0,032
P,,.. = -U-b - R 0,114-1,010 - ——— = 0,002 W/(m-K) M interior plaster | Gipsputz 10456 0,570 0,900
AEC, AT rAT 30,000 30,000 Lime-cement plaster | Kalkzementputz 1ISO 10456 1,000 4°C
PE-Insulation | Warmedammung 035 0,035 0,900
PU in-situ foam | PU-Ortschaum 040 0,040 0,900
¥ Panel | Maske 0,035 0,900 .
[ spruce, Fir | Fichte, Tanne 0,110 0,900 2C
Unvent. cavity | unbel. Hohlr. **
**EN ISO 10077-2:2017, 6.4.3
0°C
| e 2°C
. 2 eO 2 -4 oC
Randbedingung gW/m] 9[C] R[(m"-K)/W]
B Adiabatic | Adiabat 0,000 s
B Exterior | AuBen -10,000 0,040 -6 C
[ | Interior | Innen 20,000 0,130
Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200 8°c
e 0,9 Cavity | Hohlraum 0,900
-10°C

Cl

FORMWORK BLOCKS side | BETON SCHALUNGSSTEIN seitlich ENERsign GmbH SWISSPACER Ultimate ENERsign primus 1194ws02
| Passive House Institute



