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1 Introduction | Einleitung

Because a separate heating system is not neces-
sarily required in Passive Houses, high demands
are placed on the quality of the building components
used. The colder the climate, the higher the require-
ments for the components. To cover this, PHI has
identified regions of similar requirements, and de-
fined certification criteria. These criteria are availa-
ble for free download at the website of the Passive

House Institute.

If the below summarized requirements are met and
a well-designed airtightness layer is proven, the la-
bel "Certified Passive House Component" can be
awarded by the Passive House Institute (PHI)

Passivhauser stellen aufgrund der Méglichkeit, auf
ein separates Heizsystem zu verzichten, hohe An-
forderungen an die Qualitat der verwendeten Bau-
teile. Dabei steigen die Anforderungen, je kalter das
Klima ist. Darum hat das Passivhaus Institut Regio-
nen gleicher Anforderung identifiziert und fur diese
Zertifizierungskriterien festgelegt. Die Kriterien sind
auf der Homepage des Passivhaus Instituts als kos-
tenfreier Download verfugbar.

Werden die unten zusammengefassten Anforderun-
gen erreicht und ist eine gut geplante luftdichte
Ebene nachgewiesen, kann ein Produkt als "Zertifi-
zierte Passivhaus Komponente* ausgezeichnet wer-

den.
Table 1: Adequate certification criteria
Climate zone Hygiene cri- Comfort crite- Efficiency criteria
terion rion
frsiz0.25 mekw 2° U-value of the U-value Purely opaque de- Absence of ther-
installed win- opaque to am- tails mal bridges
dow’ < bient frsi=0.25 mew = W, <t
Uopague * feri? <
[l Wi(m?K)] Wi(m?K)] [l [Wi(mK)]

1 Arctic 0.80 0.45 (0.35) 0.09 0.90
2 Cold 0.75 0.65 (0.52) 0.12 0.88 001
3 Cool, temperate 0.70 0.85 (0.70) 0.15 0.86
4 Warm,temperate 0.65 1.05 (0.90) 0.25 0.82

1 applies for vertical windows with a test size of 1.23*1.48 m. The criteria for other transparent building com-ponents can be
taken from the relevant certification criteria. Value in brackets: respective reference glazing.

2 fr, pHi: Reduction factor: always 1, exception: areas in contact with the ground and towards the unheated basement: 0.6

4 as a thermal bridge loss coefficient based on external dimensions and length. Specific constructions such as inner edges
are exempted from this criterion.

arktisches Klima | arctic

kaltes Klima | cold
kiihl geméaBigtest Klima | cold temperate

warm gemaBigtest Klima | warm temperate

warmes Klima | warm

heiBes Klima | hot
sehr heiBes Klima | very hot
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2 Description of the certified system | Systembeschreibung

2.1 Opaque building envelop | Opake Gebaudehille

Variant Haus is a concrete formwork wall system.
The external walls are insulated with 250 + 50mm
EPS (BASF Neopor, 0,032 W/mK), the flat roof with
220mm of mineral wool (or similar with 0,040 W/mK)
and the floor slab with a proprietary insulation sys-
tem comprising Styrodur (0,038 W/mK) from Lohr
(ISOLOHR Passivhaus Bodenplatte, Komponenten-
ID 0376fs03). The system has been evaluated ac-
cording to the thermal performance criteria set out
by the Passive House Institute for the cold climate
and, although the intermediate floor connection
does not meet the efficiency criteria, the system has
been validated as suitable for passive houses in the

cold and cool-temperate climate zones.

2.2 Windows | Fenster

Analysis was undertaken using a generic, passive
house standard timber-framed, triple-glazed window
unit, featuring phA thermal values for the spacer
and a polysulfide secondary seal. The calculations
undertaken demonstrate that the window installation
locations are suited to the cold climate zone, with no
risk of surface condensation and subsequent mould

growth.

2.3 Airtightness concept | Luftdichtheitskonzept

The interior plaster works as the airtightness layer of
the interior walls. In the roof a membrane provides
the airtightness layer, which is connected to the
plaster via airtightness tapes. The windows are con-
nected in the same way. In the bottom, the concrete

floor slab serves as airtightness layer.

3 Evaluation | Bewertung

The examined building system with the indicated
details meets the PHI criteria for Certified Passive
House Components.
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Variant Haus ist ein Betonschalungsstein-Wandsys-
tem. Die AuRenwande sind mit 250 + 50 mm EPS
(BASF Neopor, 0,032 W/mK) gedammt, das Flach-
dach mit 220 mm Mineralwolle (oder Ahnliches mit
0,040 W/mK) und 105 mm Polyurethan (0,027
W/mK) und die Bodenplatte mit einem Bodenplat-
ten-Dammsystem aus Styrodur (0,038 W/mK) von
der Firma Lohr (ISOLOHR Passivhaus Bodenplatte,
Komponenten-ID 0376fs03). Das System wurde
vom Passivhaus Institut nach den thermischen Leis-
tungskriterien fiir die kalte Klimazone bewertet und
obwohl der Deckeneinbindung-Anschluss erreicht
das Effizienz-Kriterium nicht, gilt das System fiir die
kalte und kiihl-gemaRigte Klimazonen als geeignet..

Die Zertifizierung wurde mit einem Standard-Passiv-
haus Holzfensterrahmen durchgefiihrt. Fiir den Ab-
standhalter wurden die phA thermischen Werte an-
genommen, mit Sekundérdichtung aus Polysulfid.
Die Berechnungen zeigen, dass den Fensteran-
schlussdetails fiir kalte Klimazonen geeignet sind,

mit kein Oberflachenkondens- oder Schimmelrisiko.

Der Innenputz bildet die Luftdichte Ebene der
Wande. Die StéRRe der Wandsteine/-elemente wer-
den verklebt. Die Verbindung zu der Folie, welche
die luftdichte Ebene des Daches darstellt, erfolgt mit
Uiberputzbarem Klebeband. Die Fenster werden
Uiber geeignete Kompribander an die luftdichte
Ebene der Wande angeschlossen.

Das untersuchte Bausystem entspricht den Anforde-
rungen an eine Zertifizierte Passivhaus Kompo-
nente.

VARIANT-HAUS-GROUP ICF Manufacturing & Sales GmbH VARIANT HAUS
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4 Summary of the results | Zusammenfassung der Ergebnisse

Wammebriicke nicht berechnet
Kriterien erfullt

Effizienzkriterium nicht erfallt
Hygiene- oder Komfortkriterium nicht erfillt

" [Ewo1

AuBenwand
U [Wi(m2K)] 0,10
Dicke [m] 0,475

Ewicor | T
AuBenw.-Innenecke
W [W//mK] 0,025 [EWIEJO
frsi=0,25 mkw 0,98 Al v, Il
W WK}
EWECO01 fiesi 26 mevaw
AuBenw.-Aulenecke -
W [W//mK] -0,052 Wwisi Fenster Seite
frsi=0,25 mekrw 0,95 Typ 01 02 03
be [m] 0,1
EWIWO01 Ue [WimeK] 0,56
AuBenw.-Innenw. Grundriss We [WimK] 0,021
W [W//mK] 0,009 W [WimK] 0,003
fRsi=0,25 KW 0, 97 fRsi=0,25 KW 0, 84
/Jwito Fenster Oben
/lTyp o1 02 03
be [m] 0,1
Ur [WimK] 0,56
\ W, [W/mK] 0,021
EWCEO1 % W, [W/mK] 0,005
Deckeneinbindung N\ ’%‘ Frsizo,25 maw 0,84
W [W//mK] 0,015 i L K /WIBO Fenster Unten
frei=0,25 mxw 0,95 - ,/ br [m] 01
ROO1 Dach /U wimK] 0,74
WITHOL U [W/(m2K)] 0,10 /0 wy (wimK] 0,020
Fenster Schwelle \ Dicke [m] 0,540 /,,,/'l W [W/mK] 0,054
be [m] 0,100 \\ _f_F_z_s_|=0,25 MKW 0,81
Ur [WimK] 0,97 Uy [W/m2K] 0,64
W, [W/mK] 0,024 B
W; [W/mK] 0,063 FS01 Bodenplatte =
frsizo 25 mewcw 0,77 U [W/(m2K)] 0,11 -
Us (WImeK] | 0,62 |Dicke  [m] 0670
AT
Querschnittw \/g;\\\*/;%///;\\i/;;\\
RALLLL LG
| | [ ]
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fRS|=D,25 m2K/W 0,92 fRS|=D,25 m2K/W 0,96

5 Using the results in the PHPP | Verwendung der Ergebnisse im PHPP

The following points are relevant for working with Die folgenden Punkte sind fir die Arbeit mit den hier
the here presented results in the Passive House zusammengefassten Ergebnissen im Passivhaus
Planning Package (PHPP): Projektierungs-Paket (PHPP:

e For the system being certified here, the thermal e Die im regularen Aufbau der Bauteile vorkom-
bridges in the regular construction of the build- menden Warmebriicken ist (iber &quivalente
ings shell resulting from regularly occurring inter- Warmeleitfahigkeiten der betreffenden Bauteil-
ruptions are already included in the U-values by schichten bereits in den U-Werten der Konstruk-
using equivalent thermal conductivities for the tionen erfasst und miissen nicht weiter bertick-
materials of the interrupted layers. They do not sichtigt werden.
have to be considered further. e Alle linearen Warmebrticken gelten fir den Au-

e The results of the calculation of the linear ther- Renmalibezug.
mal transmittance are always determined based e Zusétzliche punktférmige Warmebriicken sind zu
on the external dimensions. bericksichtigen.

e Additional point thermal bridges may have to be
taken into account.
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6 Legal information | Rechtliche Hinweise

The following information should be kept in mind
when planning and executing the detail solutions
documented in this report:

The detail drawings in this documentation are sche-
matic and might be adapted for specific construc-
tions. Sealing of the construction against moisture
and the absence of condensation as well as the
check of hygrothermal matters was not the subject
of this examination. Where necessary, this should
be carried out in accordance with the accepted tech-
nical standards. The responsibility for checking the
above mentioned points lies with the applicant for
the certification procedure and/or the user.

The present documentation does not allow conclu-
sions to be drawn regarding other characteristics of
the examined construction that may determine its
performance and quality. In particular, this docu-
mentation is not a substitute for building authority
approval.

The scope of the examination and accountability of
the certification is limited to the testing routines with
regard to compliance with the stated criteria of the
Passive House Institute. A legal basis for making
any claims against the Passive House Institute
Darmstadt Dr. Wolfgang Feist based on the infor-
mation provided in this report is excluded.

Page 2/7 VARIANT-HAUS-GROUP ICF Manufacturing & Sales GmbH VARIANT HAUS 1352c¢s02
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Die folgenden Informationen sind bei der Planung
und Ausfiihrung der in diesem Bericht gezeigten
Details zu beachten:

Die Detailzeichnungen in diesem Bericht sind sche-
matisch und beispielhaft. Sie missen evtl. auf die
Spezifika auszufiihrender Gebaude angepasst wer-
den. Hygrothermische Aspekte wurden im Rahmen
dieser Zertifizierung nicht betrachtet. Wo nétig soll-
ten diese Betrachtungen entsprechend den giiltigen
Regeln der Technik vorgenommen werden. Die Ver-
antwortung der Umsetzung oben genannter Punkte
obliegt dem Hersteller oder Anwender des Bausys-
tems.

Die vorliegende Dokumentation erlaubt keine Riick-
schlusse auf andere, als die Gberpriiften Punkte. Sie
stellt insbesondere keinen Ersatz fiir einen Bauauf-

sichtliche Zulassung dar.

Aus der Zertifizierung oder diesem Bericht und den
darin verdffentlichten Informationen kdnnen keine
Anspriiche gegen das Passivhaus Institut Darm-
stadt Dr. Wolfgang Feist abgeleitet werden.




Appendix 1: U-value of building assemblies

VARIANT-HAUS-GROUP ICF Manufacturing & Sales GmbH: VARIANT HAUS ID: 1352cs02 for cold climat

R
o

Acronym Building y ipti Interior insulation?

ROO1 Flat roof \

Heat transmission resistance [m2K/W]

Orientation of building element Adjacent to|1-Outdoor air interior Ry exterior R,

. 1000

U-value determined by thermal simulation (see appendix 2)
length of model [m] AS[K] t flux [W/m] U-value [W/(m?
1,000 30 3,1006 0,103

U-value determined according to PHPP

540

terial of Layer AWKmK)]  Descripti Thickness [mm]
Polyurethane foam 0,027 |Or similar with equal or lower lambda value 105
Mineral wool 0,040 |Or similar with equal or lower lambda value 220
Concrete 1 % steel 2,300 |According to EN ISO 10456 (2007/2009) 170
Organic compound plaster 0,700 |According to DIN 4108-4 (2012) 30
Interior plaster 0,570 |According to EN ISO 10456 (2007/2009) 15

Total 54,0 |em

U-value supplement |:| WHmK) U-value: WI(mZK)

Acronym Building y ipti Interior insulation?

EW01 [External wall \

Heat transmission resistance [m2K/W]

Orientation of building element | 2-Wall Adjacent to|1-Outdoor air interior Ry exterior Ry,

1000

U-value determined by thermal simulation (see appendix 2)
length of model [m] AS[K] t flux [W/m] U-value [W/(m?
o [ 0104 ] |

U-value determined according to PHPP

475

terial of Layer AWKmK)]  Descripti Thickness [mm]
Exterior plaster 0,700 |According to DIN 4108-4 (2012) 10,0
BASF Neopor 032 0,032 |Rated value according to PMFN1311FE 250,0
Concrete 1 % steel 2,300 |According to EN ISO 10456 (2007/2009) 150
BASF Neopor 032 0,032 |Rated value according to PMFN1311FE 50,0
Interior plaster 0,570 |According to EN ISO 10456 (2007/2009) 15
Total 47,5 |em

U-value supplement S W/(mX) U-value: W/ (m*K)




Acronym

Building

Yy P

FS01

‘Floor slab

Orientation of building element

U-value determined by thermal simulation (see appendix 2)

length of model [m]

A8 [K]

1,000

30

3,16675

Interior insulation?

Heat transmission resistance [m2K/W]

v

1000

#

t flux [W/m] U-value |ﬁlim2Ki| o _

U-value determined according to PHPP

of Layer A[W/mK)] Descripti
Cement screed 1,400 |According to DIN 4108-4 (2012)
Sound insulation 0,040 |Or similar with equal or lower lambda value
Concrete 1 % steel 2,300 |According to EN ISO 10456 (2007/2009)
Styrodur 3035 CS 0,038 |According to PHI Component ID 0376fs03

Total

Thickness [mm]

70

50

250

300

67,0

cm




Appendix 2: Thermal simulations | Warmestromsimulationen

| Passive House Institute |

Wall and roof | Wand und Dach
Constructions to ground | Erdberthrte Bauteile
Windows | Fenster



Wall and roof | Wand und Dach
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1000

475

®, = 3,10854 W/m

Material A[WI(m-K)]

O] 3,109 ) BASF Neopor 032 0,032

Uiro = = = 0,104 W/(m -K) B concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
ATb 30,000-1,000 B Exerior plaster | Kunstharzputz 4108-4 0,700

M interior plaster | Gipsputz 10456 0,570

Randbedingung q[W/mz] 0('c) R[(mz-K)/W]

B Adiabatic | Adiabat 0,000

B Exeerior | AuRen -10,000 0,040

0 Interior | Innen 20,000 0,130
. 1000 .

540

B N

i W/(m-K
®, =3,10056 Material A[W/(m-K)]
. [ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
) 3101 . Insulation | Warmedammung 040 0,040
U - - ! = 0103 W/(mz-K) B interior plaster | Gipsputz 10456 0,570
eq A8 AT-b 30,000-1,000 ’ [ | Organic compound plaster | Kunstharzputz 4108-4 0,700
. PU foam | PU-Schaum 027 0,027

Randbedingung q[W/mZ] 0'c) R[(mz-K)/W]

B Adiabatic | Adiabat 0,000
B Exeerior | AuRen -10,000 0,040
0 Interior up. | Innen auf. 20,000 0,100

vt
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Ueq-VALUES WALL, ROOF | AQUIVALENTE U-WERTE WAND, DACH




1000

IS D
o
RN
o
Te]
3
o
N~
O
o
o
™
A T B i MW/ (m-K)]
Material
@, =-3,16675 W/m .
- Cement screed | Zement-Estrich 4108 1,400
Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
Sound insulation | Trittschallddmmung 040 0,040
@ 3,167 2 Styrodur 3035 CS 0,038
U = = = 0,106 W/(m -K)
cans AT-b 30,000-1,000 , . ,
Randbedingung qw/m] 9[C] R[(m -K)Ww]
B Adiabatic | Adiabat 0,000
Gorund | Erdreich -10,000
Int. flux down | Innen abwarts 20,000 0,170
o
B
Sl 0
% 3
= = B -
@, = 9,28863 W/m
Material AMWI(m-K)]
1 5000 BASF Neopor 032 0,032
B exerior plaster | Kunstharzputz 4108-4 0,700
@ M FoamGLAS F 0,052
U = _ 9,289 = 0,062 W/(m"K) PU foam | PU-Schaum 027 0,027
eqAB AT-b 30,000-5,000 ’ M steel | Stahl 50,000
=1
N 10
(@ (o]
B |
-\

®, =9,35490 W/m

Material AMWI(m-K)]

5000 BASF Neopor 032 0,032

B exerior plaster | Kunstharzputz 4108-4 0,700

@ FOAMGLAS+Stahl_Aq 0,058
9,355 PU foam | PU-Schaum 027 0,027

u = = = 0,062 W/(m -K)
@ ~ AT:-b  30,000-5,000

Randbedingung q[W/mz] or'cy R[(mz-K)/W]

B Adiabatic | Adiabat 0,000
B Exterior | Auen -10,000 0,040
Interior | Innen 20,000 0,130

O

Ueq- VALUES FLOOR SLAB, PARAPET | AQUIVALENTE U-WERTE BODENPLATTE, ATTIKA



1900

lr
S A
To}
N~
<
B N
— 2
(DA_C— '10,24642 W/m U_: 0'104 W/(m K)
§ Material A[W/(m-K)]
— BASF Neopor 032 0,032
[ | Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
M Exterior plaster | Kunstharzputz 4108-4 0,700
M interior plaster | Gipsputz 10456 0,570
) 2 o 2
Randbedingung qW/m] 9[C] R[(m -K)/W]
B Adiabatic | Adiabat 0,000
B Exterior | Auen -10,000 0,040
[ Interior | Innen 20,000 0,130
. 2 o 2
Randbedingung qW/m] 9[C] R[(m -K)/W]
, = Adiabatic | Adiabat 0,000
- K Exterior | Auf3en -10,000 0,040
U- 0'104 W/(m K‘ I fRsi: Interior 1 Innen 20,000 0,250
C D
10,246

(0]
Vyee. = —— - Ub - U, =

= - 0,104-1,900 - 0,104-1,900 = -0,052 W/(m-K)
AT ot 22 30,000

yyyyyyy
““““““““““““““““““““
it s e e s

Osimin_=18,54 C
f =0,951

U,_=0,104 W/(m"K)

W

EWECO01: WALL EXTERIOR CORNER | WAND AUSSENECKE
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/ B

U,_=0,104 W/(m K)

1425

1425

®, =-9,62335 W/m

' *
2
o U= 0,104 W/(m -K)
N~
<
N
_ 9,623 _
Vaeer = p 7 Ueb - Upb, = oo - 0104:1425 - 0,104-1,425 = 0,025 W(m-K)
Material AMWI(m-K)]
BASF Neopor 032 0,032
. Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
B Exterior plaster | Kunstharzputz 4108-4 0,700
B interior plaster | Gipsputz 10456 0,570
. 2, o 2
Randbedingung qW/m] 9[C] R[(m -K)W]
B Adiabatic | Adiabat 0,000
B Exeerior | AuRen -10,000 0,040
[ Interior | Innen 20,000 0,130
Randbedingung gW/m7 €[C] R[(m’-K)/W]
M Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
. fRsi: Interior | Innen 20,000 0,250
A

EWICO1: WALLINTERIOR CORNER | WAND INNENECKE

Osimin = 19,29
f =0976

= = N
o %) o
(@) (@) (@)

5 ® o & N
o © 0o o o
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B Material AWI(m-K)]
BASF Neopor 032 0,032

|| Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300

B exerior plaster | Kunstharzputz 4108-4 0,700

B interior plaster | Gipsputz 10456 0,570

I

U =0,104 W/(m"K) _ 5 o .
Randbedingung gqW/m] Y[ C] R[(m -K)/W]

M Adiabatic | Adiabat 0,000
B Exeerior | AuRen -10,000 0,040
[ Interior | Innen 20,000 0,130

®, =-10,01190 W/m

7

Randbedingung q[W/mz] 0'c) R[(mz-K)/W]

B Adiabatic | Adiabat 0,000

o Exterior | AuRen -10,000 0,040

gi) fRsi: Interior | Innen 20,000 0,250
v 4L

@ 10,012

=——-U-b = . - 0,104-3,130 = 0,009 W/(m-K

Ve T 4T 17 30,000 (M)
C D

20°C
18°C
16°C
- 8
i 0
o 6 C
4°c
[T B .
! 2°C

U,_=0,104 W/(m K) | .
Osimin_=19,22°C
f =0,974 2C

EWIWO01: Junction exterior wall - interior wall | Innenwandeinbindung
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U=0,104 W/(m"K)

3210

B Material

BASF Neopor 032

Cement screed | Zement-Estrich 4108

Concrete, 1% Steel | Beton, 1% Stahl 10456
Exterior plaster | Kunstharzputz 4108-4

Interior plaster | Gipsputz 10456

Organic compound plaster | Kunstharzputz 4108-4
Sound insulation | Trittschallddmmung 040

AW/(m-K)]

0,032
1,400
2,300
0,700
0,570
0,700
0,040

R[(m"-K)/W]

0,040
0,170
0,100
0,130

0,040
0,250

= -10,42756 W/m . °
P Randbedingung qwW/m7 O[C]
M Adiabatic | Adiabat 0,000
[ | Exterior | Auf3en -10,000
Int. flux down | Innen abwarts 20,000
[ interior up. | Innen auf. 20,000
. Interior | Innen 20,000
. 2, e o 2
Randbedingung q[W/m] Y[C] R[(m -K)/W]
B Adiabatic | Adiabat 0,000
Exterior | Auf3en -10,000
fRsi: Interior | Innen 20,000
4
-
C D
@ 10,428
Y, = T - U-b =——-0,104-3,210 = 0,015 W/(m-K)

AT ot 30,000

U,_=0,104 W/(m K)

Osimin_=18,51C
f =0,950

EWECO01: WALL-CEILING | WAND DECKENEINBINDUNG

S
o o o o

Passive House Institute




U,_=0,103 W/(m K)

U,_=0,104 W/(m K)

)
@, =11,78233 W/m
To}
©
a3
i - B
Material A[W/(m-K)]
2
J = 0,104 W/(m -K) BASF Neopor 032 0,032
i . Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
B Exerior plaster | Kunstharzputz 4108-4 0,700
[ FoAMGLAS+Stahl_Aq 0,058
I Insulation | Wéarmedammung 040 0,040
M interior plaster | Gipsputz 10456 0,570
[ | Organic compound plaster | Kunstharzputz 4108-4 0,700
[ PUfoam | PU-Schaum 027 0,027
B A
@ 11,782
Ve, = — -U:b -Ub = - 0,104:1,965 - 0,103-1,975 = -0,015 W/(m-K)
' AT 30,000

18°C

16°C

N
o
(@)

14°C

____________________________ 12°C

10°C

Osimin_=17,51"C
f =017

Randbedingung q[W/mz] 0'c) R[(mz-K)/W]

M Adiabatic | Adiabat 0,000 0°c
B Exeerior | AuRen -10,000 0,040

I interior up. | Innen auf. 20,000 0,100

[ | Interior | Innen

e
SSS

Randbedingung g[W/m] R[(m"-K)/W]

M Adiabatic | Adiabat 0,000
B Exterior | AuRen -10,000 0,040
. fRsi: Interior | Innen 20,000 0,250

D N
o O«
Q 3

=)
=)
[
w
)

1 1 1 1 1 -
= [e0] [e)} B N
o Oo Oo Oo Oo
(@]

<

FRRPO1: PARAPET CONNECTION | ATTIKAANSCHLUSS



Constructions to ground | Erdberihrte Bauteile




4000

P C @ =9,5938 W/m
T Randbedingung g[W/m7 ©[C] R[(m’-K)/W]
B Adiabatic | Adiabat 0,000
EQ FS: 1/Ufs 20,000 9,434
0 Exterior | Auf3en -10,000 0,040
o))
I D, = 15,71071 W/m
[—
4000
9 15,711 9,594
v, .. = = -U-b = = - 0,104-2,095 = -0,013 W/(m-K)
58 AT AT 2 2 30,000 30,000
Material A[WI(m-K)] Randbedingung qW/m7 9['C] R[(M"-K)W]
BASF Neopor 032 0,032 B Adiabatic | Adiabat 0,000
Cement screed | Zement-Estrich 4108 1,400 [ | Exterior | Auf3en -10,000 0,040
. Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 Int. flux down | Innen abwaérts 20,000 0,170
Exterior plaster | Kunstharzputz 4108-4 0,700 Interior | Innen 20,000 0,130
Ground | Erdreich 2,000
M interior plaster | Gipsputz 10456 0,570
Sound insulation | Trittschalldammung 040 0,040
Styrodur 3035 CS 0,038 .
20 C
18°C
@ 3,109 2 16 C
U = = = 0,104 W/(m -K)
eqns AT-b 30,000-1,000 o
14 C
C 21085 Dw / Randbedingung qW/m7] ©[C] R[(m’-K)/W] 12C
Q.= m M Adiabatic | Adiabat 0,000 .
Exterior | AuRen -10,000 0,040 10 C
— fRsi: Interior | Innen 20,000 0,250
E‘ '8 C
—
? o
1000 — 6 C
= _ o
—F Osimin =18,72 C
Z - 4°C
-~ f,.=0957
%

FSEWO01: FLOORSLAB-WALL | BODENPLATTE-WAND

Passive House Institute



4000

Randbedingung q[W/mz] e[OC] R[(mz-K)NV] €
B Adiabatic | Adiabat 0,000 @ = 9,5938 W/m
B Exterior | AuRen -10,000 0,040 . . )
Int. flux down | Innen abwarts 20,000 0,170 Randbedingung q[W/m] o[ C) R[(m -K)/W]
. Interior, frame, normal 20,000 0,130 . Adiabatic | Adiabat 0.000
Interior, frame, reduced 20,000 0,200 . EQIaFg'Iillufs labat ’ 20.000 0434
W 09 Cavity I Hohiraum 0,900 Exterior | AuRen -10,000 0,040
=N
8 D, = 21,92755 W/m
<t
& / J
o
I~
©
—
4000
@ @, L 21,928 9,594 8,747
Veeo, = o - -Ub - — = - - 0,104-0,670 - ———— = 0,050 W/(m-K)
AEC AT AT 22 AT 30,000 30,000 30,000
WwitHor = Wrsew1+witHt - Wrsew1 = 0,050 - -0,013 W/(m K) = 0,063 W/(m K)

@ 3,109 2 i AMWI(m-K)] &
u = - = 0,104 W/(m'k)_ Materia
eand AT-b 30,000-1,000 B Aluminum | Aluminium 10456 160,000 0,900
c D BASF Neopor 032 0,032
Cement screed | Zement-Estrich 4108 1,400 o
o, .= 3,10854 W/m B Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 20 C
B epoMm 0,250 0,900
B GRP,>50% | GFK >50% 0,630 0,900 18°C
Ground | Erdreich 2,000
I Insulation | Warmedammung 040 0,040 0,900 o
PU foam | PU-Schaum 027 0,027 0,900 16 C
1000 Panel | Maske 0,035 0,900
Phonotherm RG-700 10 0,100 0,900 14 OC
B Ssilicone I Silikon 0,350 0,900
B Slightly vent. cav. | leicht bel. Hohlr. ** .
™ sound insulation 1 Trittschalldammung 040 0,040 -12 C
Spruce, Fir | Fichte, Tanne 0,110 0,900
o = 8'7466 W/m Styrodur 3035 CS 0,038 0,900 0 OC
AB Unvent. cavity | unbel. Hohlr. ** 1
M high dense EPS 0,040 0,900
q *EN ISO 10077-2:2017, 6.4.3 8°C
e i i = ° o
A . simin_=1321 C [ IR
f =0,774
Rsi °
4 C
2°C
0'c
5 e 2°C
-4°C
6°C
. 2 o 2 -8°C
Randbedingung gw/m] Y[C] R[(m -K)/W] ¢
M Adiabatic | Adiabat 0,000 .
Exterior | AuBen -10,000 0,040 -10 C
e 0,9 Cavity | Hohlraum 0,900
fRsi: Interior | Innen 20,000 0,250

O

Passive House Institute

WITHO1: THRESHOLD | SCHWELLE



Windows | Fenster

Il Passive House Unit 01 02 03 01
Bottom | Top Side | Bottom| Top Side | Bottom| Top Side Bottorfnrek;arrler-
Unten | Oben | Seitl. | Unten | Oben | Seitl. | Unten | Oben | Seitl. Unten ba.rrl-
erefrei
Spacer | Abstandhalter:
é’ pEA Spacer =
= o
£
F idth
£ |Tramewdn by [mm] 100 | 100 | 100 100
g Rahmenbreite
— |U-value frame
(7] Uf [W/(m2K)] 0,74 0,56 0,56 0,97
Cl:-’ Rahmen-U-W ert
‘;‘ Y-glass edge
() Yg [W/(mK)] | 0,020 | 0,021 | 0,021 0,024
£ |Glasrand-W-Wert
©
=
U-value window Uw [W/(m2K)]
@Uq = 0,52 0,596
Fenster-U-Wert W/(m?2K)
Passive House effiziency class "
Passivhaus Effizienzklasse P
c
=] TRei=0,25maow 0,806 | 0,841 | 0,840 0,774
= ®©
® o
= IJEJ Winstan [W/(MmK)] | 0,054 | 0,005 | 0,003 0,063
]
%)
< Uw, installed 064
W/(m?K)] ’
P
SUMMARY | ZUSAMMENFASSUNG CERTIFIED

COMPONENT



Material AMWI/(m-K)] ¢

Ar18in 50 mm U 0,52 0,021

[T Butyl 0,240 0,900

| LYY 0,250 0,900

M Glass | Glas 1,000 0,900

I Insulation | Wéarmedammung 040 0,040 0,900

PVC-Schaum 0,060 0,900

M Ssilicone | Silikon 0,350 0,900

4 . Spruce, Fir | Fichte, Tanne 0,110 0,900

U= 0,649 W/(m |-K) B Ssteel | Stahl 50,000 0,900
’ SuperSpacer Tri-Seal_Box2 0,150

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

00€e

Randbedingung q[W/mz] or'c) R[(mZ-K)/W] €

® = -8,06015 W/m B Adiabatic | Adiabat 0,000
: B Exeerior | AuRen -10,000 0,040
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200
M <09 Caity | Hohlraum 0,900

Randbedingung  qW/m7 O[C] R[(m K)/w] €

B Adiabatic | Adiabat 0,000
B Exterior | Auen -10,000 0,040
M 0,9 Caity | Hohlraum 0,900
[ fRsi: Interior | Innen 20,000 0,250
[N
o
o
B
8,060
T Yh, = 0,649.0,300
u_ = - 30000 = 0,740 W/(m"-K)
the T b, - 0,100 -
20°C
18°C
16C
U=0,521 W/(mK) 14°C
12°C
10°C
w
o o
© 8 C
6°C
4°c
®, =7,51057 Wim .
: . 2°C
Osimin_=12,65 C )
f =0,755 0 ¢
2°c
<0 -4°C
o
X
“ \ o
6°C
8 %‘I o
P -8 C
-10°C
B A ~ A
@ 7,511
V,oo. = —— -U:b -U-b =-—_——"—--0740-0,100 - 0,521-0,300 = 0,020 W/(m-K) -
AT v1 0 T2 2 730,000 f’)
BOTTOM | UNTEN CERTIFIED
COMPONENT

Passive House Institute



Material AMWI(m-K)] ¢

Ar18in 50 mm U 0,52 0,021

[T Butyl 0,240 0,900

= | EEhYY 0,250 0,900

Is) B Glass | Glas 1,000 0,900

I Insulation | Wéarmedammung 040 0,040 0,900

PVC-Schaum 0,060 0,900

B Polyvinylchlorid (PVC) 0,170 0,900

M Ssilicone | Silikon 0,350 0,900

[ | Spruce, Fir | Fichte, Tanne 0,110 0,900

B sicel | stahl 50,000 0,900
SuperSpacer Tri-Seal_Box2 0,150

Unvent. cavity | unbel. Hohlr. **

® =-7,51860 W/m * EN ISO 10077-2:2017, 6.4.3

U= 0,649 W/(m"K) . ]
Randbedingung gqw/m] O[C] R[(m-Kyw] ¢

M Adiabatic | Adiabat 0,000
B Exeerior | AuRen -10,000 0,040
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200
B <09 Cavity | Hohlraum 0,900
8
o
. 2 9 o 2
Randbedingung gW/m] °[C] R[(m -K)W] €
B Adiabatic | Adiabat 0,000
B Exterior | Auen -10,000 0,040
M <09 Cavity | Hohlraum 0,900
[0 tRsi: Interior | Innen 20,000 0,250
(O]
. 7,519
T Yh 2= 0,649.0,300
A 30,000 2
u,, = = = 0,560 W/(m -K)
20°C
18°C
[EY
o o
o 16 C
14°c
v o
.. 0 12 C
Osimin_=1331 C
f =0,777 10°C
=-7,00929 W/m 0
®. 8 C
6°C
4°c
2°c
w
o o
© 0C
2
U=0,521 W/(m"K) 2
-4°C
6°C
-8°C
-10°C
A

7,009

D
y, =—-U-b-Ub =—"7—-0521-0300 - 0,560-0,100 = 0,021 W/(m-K)
A - _ - 7

TOP/SIDE | OBEN/SEITL. CERTIFIED

COMPONENT




Material AMWIm-K)] ¢
B Aluminum | Aluminium 10456 160,000 0,900
Ar18in 50 mm U 0,52 0,021
7 Buyl 0,240 0,900
B compacfoam 100 0,040 0,900
B epbMm 0,250 0,900
. GRP, >50% | GFK >50% 0,630 0,900
M Gilass | Glas 1,000 0,900
I Insulation | Wéarmedammung 040 0,040 0,900
U= 0'649 W/(m‘-K) Kingspan Kooltherm K103 <45mm 0,022 0,900
- M silicone | Silikon 0,350 0,900
Slightly vent. cav. | leicht bel. Hohlr. **
. Spruce, Fir | Fichte, Tanne 0,110 0,900
8 SuperSpacer Tri-Seal_Box2 0,150
o

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

@ = -8,74675 W/m

Randbedingung q[W/mz] or'c) R[(mZ-K)/W] €
B Adiabatic | Adiabat 0,000
B Exterior | AuBen -10,000 0,040
. Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200
M <09 Caity | Hohlraum 0,900
Randbedingung q[W/mz] or'c) R[(mZ-K)/W] €
M Adiabatic | Adiabat 0,000
5 B Exterior | AuRen -10,000 0,040
o M <09 Caity | Hohlraum 0,900
[ tRsi: Interior | Innen 20,000 0,250
@ 8,747
U 2T 0649.0,300
AT 30,000 .
u = = = 0,969 W/(m -K)
A8 bf 0,100
20°C
18°C
16 °C
U= 0,521 W/(m"K) 14°C
12°Cc
10°C
w
o o
© 8 C
6°C
4°c
®, =8,30331|W/m 0
- 2C
Osimin_=11,16 °C 0°c
2°C
-4°C
-6°C
-8°C
-10°C
A A
_ 8303 _
Vieer = op cUb - Upb = ot - 0,969:0,100 - 0,521:0,300 = 0,024 W/(m-K)

§)
CERTIFIED
COMPONENT

Passive House Institute

THRESHOLD | SCHWELLE



20°C
. o 18°Cc
Osimin_=14,19 C
S = [
S f= 0,806 16°C
14°C
v 12°C
2,80508 W/m (10 C
I 8°C
| 6°C
I 4°C
d 2°c
= i I
o 17 o
o I o’c
) il - 2
‘§~ -4 °C
§ &°c
1] | .
|l -8 C
777\,
T o
R — -10 C
A > A
o, 12,805 8,060
Ve, — - U-b - = —— -0,104-1,010 - ———— = 0,054 W/(m-K)
rEC AT AT 30,000 30,000
Material AMWI/(m-K)] e
B Aluminum | Aluminium 10456 160,000 0,900
B Artificial stone | Kunststein 10456 1,300 0,900
BASF Neopor 032 0,032 0,900
|| Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
B erom 0,250 0,900
. Exterior plaster | Kunstharzputz 4108-4 0,700 0,900
. Insulation | Warmedammung 040 0,040 0,900
M interior plaster | Gipsputz 10456 0,570
PVC-Schaum 0,060 0,900
[ panel | Maske 0,035 0,900 ® =8,0602W/m
Phonotherm RG-700 10 0,100 0,900 AB
B Ssiicone | Silikon 0,350 0,900
Slightly vent. cav. | leicht bel. Hohlr. **
. Spruce, Fir | Fichte, Tanne 0,110 0,900
M sicel | Stahl 50,000 0,900

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

. 2. (] 2
Randbedingung qW/m7 O[C] R[(m -Kyw] ¢ Randbedingung qw/m] O[C] R[(m K)yw] ¢
B Adiabatic | Adiabat 0,000 = Adiabatic | Adiabat 0,000
B Exeerior | AuRen -10,000 0,040 — Exterior | AuBen -10,000 0,040
[ Interior | Innen 20,000 0,130 — e0.9 Cavity | Hohlraum 0,900
B interior, frame, normal 20,000 0,130 fRsi: Interior | Innen 20,000 0,250
Interior, frame, reduced 20,000 0,200

0,900

. e0,9 Cavity | Hohlraum

§)
CERTIFIED
COMPONENT

Passive House Institute

INSTAL. BOTTOM | EINBAU UNTEN WIBOO1




20°C

18°C

16°C

14°C
12°C

10°C

L

0,81864 W/m
0°C
~ 2°C
. . o - °
Osimin_=1524 C 4c
§ fRsi: 0,841 6 OC
-8°C
-10°C
@ @ 10,819 7,519
v = « —— - U.bh = L - 0,104-1,010 = 0,005 W/(m-K)
AEC, AT AT 22 30,000 30,000
Material AMWI(m-K)] &
BASF Neopor 032 0,032
. Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300
M erom 0,250 0,900
B Exeerior plaster | Kunstharzputz 4108-4 0,700 ®, =7,5186 W/m
I Insulation | Wéarmedammung 040 0,040 0,900 i
M interior plaster | Gipsputz 10456 0,570
PVC-Schaum 0,060 0,900
[ Panel | Maske 0,035 0,900
B Polyvinylchlorid (PVC) 0,170 0,900
M Ssilicone | Silikon 0,350 0,900
. Spruce, Fir | Fichte, Tanne 0,110 0,900
B Steel | Stahl 50,000 0,900 A
Unvent. cavity | unbel. Hohlr. **
** EN 1SO 10077-2:2017, 6.4.3
. <, v < ) 2 o 2
Randbedingung qw/m O[C] R[(m"Kyw] & Randbedingung gqw/m] 9[C] R[(m-K)yw] ¢
B Adiabatic | Adiabat 0,000 B Adiabatic | Adiabat 0,000
B Exterior | AuRen -10,000 0,040 M Exeerior | AuRen -10,000 0,040
. Interior up. | Innen auf. 20,000 0,100 . €0,9 Cavity | Hohlraum 0,900
£ interior | Innen 20,000 0,130 I tRsi: Interior | Innen 20,000 0,250
[ | Interior, frame, normal 20,000 0,130
Interior, frame, reduced 20,000 0,200
M <09 Caity | Hohlraum 0,900

O
INSTAL. TOP | EINBAU OBEN WITOO01 men

COMPONENT




U=0,104 W/(m"K)

®, = 10,74029|W/m

7 7
1010 400
% 10,740 7,519
Weeo. = —— -U/b - — = =——.0,104-1,010 - ——— = 0,003 W/(m-K)
= AT AT 30,000 30,000
. 2 o 2

Randbedingung gqw/m] O[C] R[(m-K)yw] ¢
M Adiabatic | Adiabat 0,000
B Exeerior | AuRen -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

Y ®, =7,5186 W/m

Material AMWI/(m-K)] ¢

BASF Neopor 032 0,032 R
B Concrete, 1% Steel | Beton, 1% Stahl 10456 2,300 20 C
B epom 0,250 0,900
B Exerior plaster | Kunstharzputz 4108-4 0,700 18 OC
I Insulation | Wéarmedammung 040 0,040 0,900
M interior plaster | Gipsputz 10456 0,570 A o

PVC-Schaum 0,060 0,900 16 C
[ Panel | Maske 0,035 0,900
[ | Polyvinylchlorid (PVC) 0,170 0,900 14 OC
B Ssilicone | Silikon 0,350 0,900
. Spruce, Fir | Fichte, Tanne 0,110 0,900 o
M Steel | Stahl 50,000 0,900 ‘12 C

Unvent. cavity | unbel. Hohlr. **

* EN ISO 10077-2:2017, 6.4.3 10°C
8°C
6°C
4°C
2°C

| | | | | | | | | | | |
1} 1} 1} i :J } j 1} 1} f j j e 'OOC
B 2°c
-4°C
Osimin,_=1521"C 6°C
A f =0,840 .
Rsi '8 C
) 2 o 2
Randbedingung gqw/m] O[C] R[(m-Kyw] ¢ o
M Adiabatic | Adiabat 0,000 10 C
B Exeerior | AuRen -10,000 0,040
M 0,9 caity | Hohlraum 0,900
[T fRsi: Interior | Innen 20,000 0,250

O
INSTAL. SIDE | EINBAU SEITLICH WISIO1 men

COMPONENT




Appendix 3: Manufacturers drawings | Zeichnungen des Herstellers
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Betonschalungsstein-Bausystem VARIANTRHAUS

Attikaanschluss - FRRP

Konstruktionszeichnung — Vertikalschnitt

CICIOIOS,
$
R
@

R
o0

110

Ol@)

Metal covering

PU rigid foom board (100mm)
Flaster, external

Neopor

Concrete, reinforced
Foamglas F (120mm)

Seel, second layer of defence
Wedge

Insulation

10. Slope insulation

11. Concrete, reinforced

12. Plaster, internal

O 0l DL IR AL N 2

VAV AN, NV AVAY WAV AY, AV




Betonschalungsstein-Bausystem

VARIANJAHAUS

Deckeneinbindung - EWCE

Konstruktionszeichnung — Vertikalschnitt

Separation layer
Sound insulation
Concrete, reinforced

1. Neopor

2. Concrete, reinforced
3. Plaster, internal

4. Plaster, external

5. Flooring

6. Screed

e

8.

5

B VAV AN VAV A AV AV VAV AY N

T
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Betonschalungsstein-Bausystem

VARIANJAHAUS

AulRenwand/AulRenecke - EWEC

Konstruktionszeichnung — Horizontalschnitt

Neopor

Concrete, reinforced
Plaster, internal
Plaster, external

S PN
2N

B G R

T
%




Betonschalungsstein-Bausystem

AufRenwand/Innenecke - EWIC

VARIANJAHAUS

Konstruktionszeichnung — Horizontalschnitt

Neopor

Concrete, reinforced
Plaster, internal
Plaster, external

Rl iR

PN

X

@gb@@

X AR KIS
~
XXX

150

%

RE

e




Betonschalungsstein-Bausystem

VARIANJAHAUS

Innenwandeinbindung - EWIW

Konstruktionszeichnung — Horizontalschnitt

e M




Betonschalungsstein-Bausystem VARIANTRHAUS

Bodenplatte/AuRenwand - FSEW

Konstruktionszeichnung — Vertikalschnitt

Exterior wall
on floor slak

Neopor
Concrete, reinforced
Plaster, internal
Plaster, external
Edge insulation strip
Flooring
Screed
Separation layer
Secund insulation
. Seel, bituminous
. Cencrete, reinforced
12. Insulation (System Lohr)

:‘ELODO\IU)UW#(AI\)“

AV VAV VAVAIVA VAV

5@ ®OE®©OGQ

1o, | _100
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Betonschalungsstein-Bausystem
Bodenplatte/Schwelle - WITH

VARIANJAHAUS

Konstruktionszeichnung — Vertikalschnitt

Tar-Anschlusselement

120

KR
R KTTLLLZILH
KoSXHEELRRRK

-89,.31

262,5 1325

Neopor, door—element
Insulation (System Lohr)
Cencrete, reinforced
Seel, bitumious

Sound insulation
Separation layer

Screed

Flooring

NG RGN

@EOEEOE




Betonschalungsstein-Bausystem
Fenstereinbau/Unten - WIBO

VARIANJAHAUS

Konstruktionszeichnung — Vertikalschnitt

Neopor

Concrete, reinforced

Plaster, internal

Plaster, external

Neopor, window element

PU rigid foam bkoord <100mm)

SR o Sl

2100

R

¥
j

Fenster-Anschlusselement

@g®® @©




Betonschalungsstein-Bausystem
Fenstereinbau/Oben - WITO

VARIANJAHAUS

Konstruktionszeichnung — Vertikalschnitt

|
:

Neopor
Concrete, reinforced
Plaster, internal

Plaster, external
Neopor

R N
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Betonschalungsstein-Bausystem
Fenstereinbau/Seitlich - WISI

VARIANJAHAUS

Konstruktionszeichnung — Horizontalschnitt

Neopor

Concrete, reinforced
Plaster, internal
Plaster, external
Neopor (2x50mm)

Ay

Wl Vs Vel Vel T @ -




