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1 Introduction

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.

Table 1: Adequate certification criteria

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)

Climate zone Hygiene cri- Comfort crite- Efficiency criteria
terion rion
frsiz0.25 mekw 2° U-value of the U-value opa- Purely opaque de- Absence of ther-
installed win- que to ambient tails mal bridges
dOWl < * 2 . 4
Uopaque * feri® < frsi=0.25 mekw = Y, <
[l Wi(m?K)] Wi(maK)] [l W/(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, pri: 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

2.1 Opaque building envelop

With the Thermochip HOUSING Construction Sys-
tem the wintertime thermal insulation of buildings
can be ensured. The system is constructed out of
timber studs, beams and an outer sandwich panel.
The sandwich panel (12/140/12 mm) comprises a
board of fibre cement to the outside, a core of XPS
(</=0,036 W/mK) and internal composite board with
cellulose fibres. To the interior a service cavity pro-
vides a space for the building services and protects
the airtightness layer.

2.2 Windows

For the purposes of certification a standard passive
house window (Uw = 1,00 W/m2K with Ug = 0,90
W/m2K) was used. The overall U-value of the in-
stalled window of standard size (1,23 m wide by

2.3 Airtightness concept

Airtightness of the system is achieved in the follow-
ing way: windows and doors are installed with per-
manently elastic sealing materials and suitable air-
tight connection membranes and profiles. The air-
tight layer is located in the gypsum fibre board in the

3 Evaluation

The Passive House Institute has defined interna-
tional component criteria for seven climate zones
based on hygiene, comfort and affordability criteria.
In principle, components which have been certified
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The certification does not take into account point
thermal bridges caused by structural columns or e.g.
balcony connections, which must to be as-sessed
separately. As investigated, the system is deemed
suitable for passive houses in the warm-temperate
climate zone, as the regular U-values of the exterior
components are below 0,25 W/m2K and the connec-
tions meet the criteria of 'thermal bridge free'. The
surface temperature of all con-nections (with the ex-
ception of window connec-tions) meet the hygiene
requirements.

1,48 m tall) should be no more than 0,05 W/m2K
greater than the Uw to ensure occupant comfort -
this criteria is met in this instance.

inner side of the sandwich panel. Joints between
panels and connections with other building elements
are sealed with Soudal Soudatight SP airtight paint.

for climate zones with higher requirements may also
be used in climates with less stringent requirements.
Their use might make economic sense in certain cir-
cumstances.
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4 Summary of the results

Thermal bridge not calculated
Criteria achieved [

Efficieny criteria not achieved
Hygiene or comfort criterion not achieved
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o |Ewot Extenal wall
I U [Wi(m2K)] 0.224
Thickness [m]| 0.331
Ewicotr |
Ext. wall-inner comer
w [WiimK] 0.074 [EVMEJOA
fRei=0.25 mcw 094 Ext. wall-panel joint
W WK
EWECO01 T2 wicwe
Ext. wall-outer comer
W [W//imK] -0.059 WISI Window side
Freint.25 mKW 0.87 Typ o1 02 03
be [m] 0.12
EWIWD1 U [WineK] 0.99
Ext. wallHint. wall Floor plan W, [W/mK] 0.028
W [W//imK] -0.001 W; [WimK] 0.009
frei=0.25 mw 097 frei=0.25 mekw 0.80
ROVEO1 /wiTo Window top
Verge [Typ 01 02 03
W [W/mK] -0.049 br [m] 0.12
TRsiz0.25 mexw 0.88 Us [W/m2K] 0.99
5 W, [W/mK] 0.028
EWCEO1 W; [W/mK] 0.005
Ext. wall-ceiling AN ’%‘ Fresic0,25 mekW 0.80
W [W//mK] -0.006 | | = /VWIBO Window bottom
TRsi=0,25 maxw 0.96 ya /bs [m] 0.12
ROO1 Roof Ur [W/m2K] 0.99
WITHO1 U [W/(mzK)] 0.20 W, [W/mK] 0.028
Window threshold Thickness [m]|  0.49 Wi [W/mK] 0.015
b [m] 0.145 N\ Trei=0.25 mekiw 0.79
Ur [W/m2K] 0.97 U, [W/m2K] 1.03
W, [W/mK] 0.027
W, [W/mK] -0.017 FSO1 Fl. slab
Trsi=0.25 maw 0.76 U [W/(m2K)] 0.21
Uw,i [W//meK] 1.00 | Thickness [m]  0.70
N\ NN
Fowor S AR
Fl. slab-int. w. \\\j//\\ //\/\\\j//\\\;/<\§ >/ Cross sectioﬁ /\\\////\\\;/<\
NN REG
W [W/ImK] 0.001 \\///\\/// ///\\\/_//\\//}//\/// 3 ‘ \\///\\//>\
frsozsmaw | 083 | D RN R S
| B Ny R
R SN NN NN
| | [ ]
O
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ROEAO01 Eaves RORI01 Ridge
w [W//mK] -0.022 W [W//mK] -0.015
fRsi=0,25 mzK/W 0.90 fRsi=0,25 m2K/W 0.94
\
FRO1 Flat roof| *
U [W/(m2K)] 0.20 \
Thickness [m]| 0473 [\
— ) N
2 g J ‘
,'/"
/ SNAoroscro o MY S
[ RO, R
GGG itudi i AL
/ /\\ /\\ /\\y\\ /\\ /\\ /\\/ Longitudinal section /\\ /\\
B oo A
A SEES
G N N SRSee B GLK
/ N -
FRRPO1 Roof parapet FSEWO01 Fl. slab-ext. wall
w [W//mK] -0.039 W [W//mK] -0.101
fRsi=0,25 m2K/W 0.87 fRsi=0,25 m2K/W 0.83

5 Using the results in the PHPP

The following points are relevant for working with
the here presented results in the Passive House
Planning Package (PHPP):

e For the system being certified here, the thermal
bridges in the regular construction of the build-

ings shell resulting from regularly occurring inter-

ruptions are already included in the U-values by
using equivalent thermal conductivities for the
materials of the interrupted layers. They do not
have to be considered further.
e The results of the calculation of the linear ther-
mal transmittance are always determined based
on the external dimensions.
e Additional point thermal bridges may have to be

taken into account.
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6 Legal information

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.

C
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Appendix 1: U-value of building assemblies

Thermochip SLU: Thermochip HOUSING SATE-COAT ID: 1625¢s04 for the warm, temperate climate

CERTIFIED
COMPONENT
P e i

Acronym ildi y description Interior insulation?

FS01 Floor slab \ [ ]

Heat transmission resistance [m*K/W]

Orientation of building element Adjacent to) - interior Ry 017 exterior R,;e

U-value determined by thermal simulation (see appendix 2)
length of model [m] Ae [K] thermal flux [W/m] U-value [W/(m2K
AT = P 0.208 %

U-value determined according to PHPP

Material of Layer AWI(mK)]  Description Thickness [mm]
e L 0.669 |according to EN ISO 10456 (2007/2009) 20
fibres (fibroyeso)
Gyprum board with cellulose 0.669 |according to EN ISO 10456 (2007/2009) 12
fibres (fibroyeso)
XPS (2*80) 0.036 |data sheet + conversion factor according to DIN 4108-4 160
Fibro-cement board 1.200 |according to EN ISO 10456 (2007/2009) 12
Air layer 2.500 |according to EN ISO 6946 200
Air layer 3.750 |according to EN ISO 6946 300
e i Pes 70.4 |[cm

1) il U-value: 0.207 WI(mK)

Acronym ildi y description Interior insulation?

EWD1 [External wall \ [ ]

Heat transmission resistance [m*K/w]

Orientation of building element |2-Wall Adjacent to|3-Ventilated interior R 013 exterior R,;e

U-value determined by thermal simulation (see appendix 2)
length of model [m] oK thermal flux [W/m] U-value [W/(m?K’ ﬁ
1.400 30 9.41041

U-value determined according to PHPP

Material of Layer A[WI/(mK)] Description Thickness [mm]
Fibro-cement board 1.200 |according to EN ISO 10456 (2007/2009) 12

XPS 0.036 |data sheet + conversion factor according to DIN 4108-4 140
Gypsum board with cellulose .

nbres(TbyEsD) 0.669 |generic value 12

Air layer + timber studs 0.654 |Equivalent value to match ISO 10211 simulation 140
Fibro-cement board 1.200 |according to EN ISO 10456 (2007/2009) 12
i 0.250 |according to EN ISO 10456 (2007/2009) 15

Perie i, 1 IPese . 2 “Total 33.1 cm

) el




Acronym ildi y description Interior insulation?
ROO1 Roof \
Heat transmission resistance [m*K/W]

onentaton ot bukang oomert 1 Rool | Adacenttof3Nentiated | mererk[ 010 | ewenarR, 013 |

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

length of model [m] Ao [K] thermal flux [W/m] U-value [W/(m2K’ ﬁ
1.750 30 10.2719 0.196

U-value determined according to PHPP

Material of Layer A[WI(mK)] Description Thickness [mm]
Fibro-cement board 1.200 |according to EN ISO 10456 (2007/2009) 12
XPS (2*80) 0.036 |data sheet + conversion factor according to DIN 4108-4 160
Gypsum board with cellulose .
G hryess) 0.669 |generic value 12
Air layer + timber beams 0.920 |Equivalent value to match ISO 10211 simulation 200
Air layer + steal substructure 0.710 |Equivalent value to match ISO 10211 simulation 80
Gypsum board with cellulose .
otz () 0.669 |generic value 12
Gypsum board glass fibre 0.250 |according to EN ISO 10456 (2007/2009) 15
reinforced
. 1 e 49.1 cm

U-value supplement: U-value: 0.196 Wi(mK)

Acronym ildi y description Interior insulation?

FRO1 [Flat Roof \
Heat transmission resistance [m*K/w]

Orientation of building element Adjacent to| 1-Outdoor air interior R 0.10 exterior R,

H

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

length of model [m] Ae [K] thermal flux [W/m] U-value [W/(m2K
1.750 30 10.4825 |

U-value determined according to PHPP

I

Material of Layer A[WI(mK)] Description Thickness [mm]
Fibro-cement board 1.200 |according to EN ISO 10456 (2007/2009) 12.5
XPS (2*80) 0.036 |data sheet + conversion factor according to DIN 4108-4 160
Gypsum board with cellulose .
fibres (fibroyeso) 0.669 |generic value 12.5
Air layer + timber beams 0.900 |Equivalent value to match ISO 10211 simulation 180
Air layer + steal substructure 0.710 |Equivalent value to match ISO 10211 simulation 80

. actouTuimy w iy
e e R T 0.669 |ISO 10456 12.5
fibres (fibroyeso) POV
e Tl e il 0.250 |according to EN ISO 10456 (2007/2009) 15
reinforced

Total 47.3 |em

W il

pplleniet




Appendix 2: Thermal simulations | Warmestromsimulationen

| Passive House Institute |

Wall, roof, ground | Wand, Dach, Boden
Windows | Fenster
Constructions to ground | Erdberthrte Bauteile




Wall, roof, ground | Wand, Dach, Boden




Pitched Roof:

1750
Material MWI(m-K)] e
EQ_Suspended ceiling 0.710 0.900
Fibrocemento | Fiber cement 1.200 0.900
i Gypsum board glass fiber reinforced 0.250 0.900
\ [\ /‘ [ | Gypsum board with cellulose fibres 0.669 0.900
I Luftschicht, ruhend, aufwarts, Dicke: 200 mm 1.250 0.900
AR aard i B Wood - parallel 0.29 W/(mK) 0290 0.900
A B M xpso36 0.036 0.900

@, =10.27909 W/m
Boundary Condition q[W/mz] 0'c) R[(mz-K)NV] e ¢[%]

O] 10.279 0.196 Wi ) | I Exeerior vent. | AuRen beliiftet -10.000 0.130
u = = = 0.196 W/(m -K Interior up. | Innen auf. 20.000 0.100
"t ATb 30.000-1.750 B Adiabatic | Adiabat 0.000
L 1750 Material AWI(m-K)] ¢
EQ-Roof_air layer+timber 0.920 0.900
- Fibrocemento | Fiber cement 1.200 0.900
Gypsum board glass fiber reinforced 0.250 0.900
| | Gypsum board with cellulose fibres 0.669 0.900
g', Luftschicht, ruhend, aufwérts, Dicke: 70 mm 0.438 0.900
< Luftschicht, ruhend, aufwérts, Dicke: 80 mm 0.500 0.900
M Steel | Stahl 50.000 0.900
M xps o036 0.036 0.900

®, = 10.27969 W/m

Boundary Condition q[W/mz] o['c] R[(mz-K)NV]

® 10.280 , B Adiabatic | Adiabat 0.000
= = = 0.196 W/(m -K) B Exterior vent. | AuBen belilftet -10.000 0.130
eane AT:b 30.000-1.750 Interior up. | Innen auf. 20.000 0.100
b 1750 2 Material AWI(m-K)] ¢
N EQ-Roof_air layer+timber 0.920 0.900
EQ_Suspended ceiling 0.710 0.900
— Fibrocemento | Fiber cement 1.200 0.900
%_7 Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
M xPso36 0.036 0.900

Boundary Condition q[W/mz] e[OC] R[(mz-K)NV] €

® =10.27320 W/m ) )
AB B Exeerior vent. | AuBBen beluftet -10.000 0.130
Interior up. | Innen auf. 20.000 0.100

@ 10.273 B Adiabatic | Adiabat 0.000

u = = = 0.196 W/(m -K)
@ " AT.b  30.000-1.750

O
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Flat Roof:

1750
@, = -10.48247 W/m
Material AWI(m-K)] ¢
EQ_Suspended ceiling 0.710 0.900
Fibrocemento | Fiber cement 1.200 0.900
Gypsum board glass fiber reinforced 0.250 0.900
( [ | Gypsum board with cellulose fibres 0.669 0.900
///”“HH Luftschicht, ruhend, aufwarts, Dicke: 180 mm 1.125 0.900
B Wood - parallel 0.29 W/(mK) 0.290 0.900
C B xps o036 0.036 0.900
U i 10.482 0.200 W/(m”-K) > a° 2
= = = . . . 0,
@re " AT.b  30.000-1.750 Boundary Condition g[w/m7 ©['C] R[(m -K)w] & ©[%]
B Exeerior | AuRen -10.000 0.040
Interior up. | Innen auf. 20.000 0.100
B Adiabatic | Adiabat 0.000
L 1750 L
o, = -10.49635 W/m Material MWI(m-K)] ¢
EQ-FR_air layer+timber 0.900 0.900
- Fibrocemento | Fiber cement 1.200 0.900
Gypsum board glass fiber reinforced 0.250 0.900
| | Gypsum board with cellulose fibres 0.669 0.900
0,2 Luftschicht, ruhend, aufwérts, Dicke: 70 mm 0.438 0.900
< - Luftschicht, ruhend, aufwarts, Dicke: 80 mm 0.500 0.900
i 1 M Steel | Stahl 50.000 0.900
QL LT DI TDIICUTTTTDIFCUTTTTDICH B xpso36 0.036 0.900
L L A L e By S
D C
@ 10.496 o 2 o 2
u = = = 0.200 W/(mz-K) Boundary Condition gq[W/m] 9[C] R[(m-K)/W]
eans AT-b 30.000-1.750 N .
[ | Adiabatic | Adiabat 0.000
B Exterior | Auen -10.000 0.040
Interior up. | Innen auf. 20.000 0.100
L 1750
@, =-10.48971 W/m
Material AWI(m-K)] ¢
N EQ-FR_air layer+timber 0.900 0.900
EQ_Suspended ceiling 0.710 0.900
™ Fibrocemento | Fiber cement 1.200 0.900
l; Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
| M xPso36 0.036 0.900
D C . 2 o 2
® Boundary Condition g[Ww/m] Y[C] R[(m -K)/W] &
U = o 1049 00 wim'K) B Exerior | AuBen -10.000 0.040
eqAB AT-b 30.000-1.750 Interior up. | Innen auf. 20.000 0.100

B Adiabatic | Adiabat 0.000

O
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Wall:

1400

®, =-9.41041 W/m

AWI(m-K)] ¢

Material
Fibrocemento | Fiber cement 1.200 0.900
| | Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
CT') [ | Luftschicht, ruhend, horizontal, Dicke: 140 mm (1) 0.778 0.900
™ M wood 0.16 W/(mK) 0.160 0.900
M xpso3s 0.036 0.900

C

o 2 eoc 2.
D 9.410 Boundary Condition qw/m7] 9[C] R[(m -K)/W]

U = = = 0.224 W/(m -K) M Adiabatic | Adiabat 0.000
cane AT-b 30.000-1.400 B Exeerior vent. | AuRen beliiftet -10.000 0.130
Interior | Innen 20.000 0.130
1400
®, .=-9.40655 W/m Material AW/(M-K)] ¢
EQ-Wall_Air layer + timber 0.666 0.900
Fibrocemento | Fiber cement 1.200 0.900
Gypsum board glass fiber reinforced 0.250 0.900
Gypsum board with cellulose fibres 0.669 0.900
XPS 036 0.036 0.900
. 2 o 2
D C Boundary Condition qwW/m ] o[ C] R[(m -K)/W] €
M Exeerior vent. | AuBBen beluftet -10.000 0.130
U @ 9.407 0.224 W/ 2 K) B Interior | Innen 20.000 0.130
eqAB AT-b 30.000-1.400 Adiabatic | Adiabat 0.000

O
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1400

5 1400 5

®, = -9.41041 W/m

D C

d) 2
(I)A_C: -17.04273 W/m = = 9.410 = 0.224 W/(m -K)

U =
cans AT-b 30.000-1.400

o
o
<
—
Material AWI(m-K)] e
Fibrocemento | Fiber cement 1.200 0.900
[ | Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
[ | Luftschicht, ruhend, horizontal, Dicke: 140 mm (1) 0.778 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xpso3s 0.036 0.900

Boundary Condition ~ g[W/m] ©[C] R[(m’-K)/w] €

B Adiabatic | Adiabat 0.000
Exterior vent. | AuRen beluftet -10.000 0.130
[ Interior | Innen 20.000 0.130

_ _17.043
T AT 1Th 722 730,000

- 0.224-1.400 - 0.224-1.400 = -0.059 W/(m-K)

ll NN 0
\“:s:ss\ | .
NS <<
k\\\\,
o 10°C
Osimin,_=16.19 C
f =0.873 8'C
6°C
4°c
2°C
0°C
2°c
-4°C
Boundary Conditon ~ gq[Ww/m] ©[C] R[(m"-K)Ww] & 6°C
M Adiabatic | Adiabat 0.000 .
Exterior vent. | AuRen beliftet -10.000 0.130 -8 C
fRsi: Interior | Innen 20.000 0.250
-10°C

N

EWEC: WALL EXTERIOR CORNER | WAND AUSSENECKE

Passive House Institute



Material AMWI(m-K)] e

Fibrocemento | Fiber cement 1.200 0.900
| | Gypsum board glass fiber reinforced 0.250 0.900
| | Gypsum board with cellulose fibres 0.669 0.900
[ | Luftschicht, ruhend, horizontal, Dicke: 140 mm (1) 0.778 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xpso3s 0.036 0.900

Boundary Condition ~ gq[W/m] ©[C] R[(m’-K)W] &

B Adiabatic | Adiabat 0.000 o
Exterior vent. | AuRen belliftet -10.000 0.130 8
Interior | Innen 20.000 0.130 —

1200

®, = -18.35496 W/m

D

@ _ 18.355 _
Viee: = op 7 Yok - Upb = s - 0.224-1.200 - 0.224-1.200 = 0.074 W/(m-K)

1400

®, =-9.41041 W/m 20°C

= =
o %)
(@) (@)

C
o 14°C
9.410 2
U = = = 0.224 W/(m -K °
“rs ATb 30.000-1.400 (m ) 12°C
10°C
8°C
2, po ) 6°C
Boundary Condition ~ g[w/m] 9[C] R[(m -K)Ww] &

M Adiabatic | Adiabat 0.000 4C

Exterior vent. | AuRen beluftet -10.000 0.130

fRsi: Interior | Innen 20.000 0.250

Osimin_=18.0
f =0.935

5 ® o & N
o © 0o o o

EWIC: WALLINTERIOR CORNER | WAND INNENECKE
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L 1400 L

®, =-9.41041 W/m

= 0.224 W/(m"-K) 5 c

@ 41
u = = 9410 = 0.224 W/(m'K)
«s ~ AT.b  30.000-1.400

®_ = -14.30040 W/m

2134

Material AMWI(m-K)] e

EQ-Wall_Air layer + timber 0.666 0.900

Fibrocemento | Fiber cement 1.200 0.900
[ | Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
. Luftschicht, ruhend, horizontal, Dicke: 140 mm (1) 0.778 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xpso3s 0.036 0.900

Boundary Condition ~ g[W/m] ©[C] R[(m"-K)W] €

B Adiabatic | Adiabat 0.000
Exterior vent. | AuRen beluftet -10.000 0.130
Interior | Innen 20.000 0.130

@ _ 14.300
AT 1717 30.000

- 0.224-2.134 = -0.001 W/(m-K)

Osi min_=19.09 C

f =0.970 '
2°C
-4°C
6°C
Boundary Conditon ~ g[W/m] 9[C] R[(m -K)/W] & .
M Adiabatic | Adiabat 0.000 -8 C

Exterior vent. | AuRen beluftet -10.000 0.130
Interior | Innen 20.000 0.130

EWIW: Junction exterior wall - interior wall | Innenwandeinbindung

Passive House Institute



B 1400

@, _=-9.41041 W/m

A-B

D C

= -14.54750 W/ u = ° . 9410 = 0.224 W/(m"K)
@, = -14.54750 W/m @se — AT.b  30.000-1.400
/

—
=t Material AWIm-K)] ¢
N EQ-Wall_Air layer + timber 0.666 0.900
Fibrocemento | Fiber cement 1.200 0.900
Gypsum board | Gipskartonplatten 900 kg/m3 10456 0.250 0.900
[ | Gypsum board glass fiber reinforced 0.250 0.900
[ | Gypsum board with cellulose fibres 0.669 0.900
Luftschicht, ruhend, aufwérts, Dicke: 80 mm 0.500 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xpso3s 0.036 0.900

2. o 2
Boundary Conditon ~ gq[W/m] O[C] R[(m -K)/W] €
M Adiabatic | Adiabat 0.000
Exterior vent. | AuRen beluftet -10.000 0.130
Int. flux down | Innen abwarts 20.000 0.170
Interior up. | Innen auf. 20.000 0.100
Interior | Innen 20.000 0.130

U__= 0.224 W/(m"-K)

@ 14.548
v, =——-Ub = ="——-0.2242191 = -0.006 W/(m-K)
171 30.000

Osimin,_=18.91"C
f_=0.964

M Adiabatic | Adiabat 0.000
Exterior vent. | AuRen beluftet -10.000 0.130
Interior | Innen 20.000 0.130
fRsi: Interior | Innen 20.000 0.250

2°c
-4°C
Boundary Condition ~ g[W/m] ©[C] R[(m -K)/W] & 6°C

O

Passive House Institute

EWCE: WALL-CEILING | WAND DECKENEINBINDUNG




1750

® =-18.34524 W/m 1495 = 10.27969 Wim

E-G

i i i i [
D C

@ 10.280 2
U = = = 0.196 W/(m -K)
sans AT-b 30.000-1.750

1400

@, _=-9.41041 W/m

A-B

D C

@ 41
u = = 9.410 = 0.224 W/(m -K)
ars T AT.h 30.000-1.400

U =0.226 W/(m K . .
(m-K) Boundary Condition ~ g[w/m] 9[C] R[(m -K)/W] &

M Adiabatic | Adiabat 0.000
B exterior vent. | Auf3en belliftet -10.000 0.130
B Exterior | Auen -10.000 0.040
G H [ Interior up. | Innen auf. 20.000 0.100
[ Interior | Innen 20.000 0.130
18.345
Veeo = = - Ub -Ub = - 0.196:1.495 - 0.224:1.521 = -0.022 W/(m-K)
AT ot 22 30.000
20°C
18°C
16C
14°C
12°Cc
10°C

Osimin_=16.84"C

N (o)} (o]
o o o

f =0.895
Rsi
2°c
Material AMWI(m-K)] ¢ 0°c
EQ-Roof_air layer+timber 0.920 0.900
EQ-Wall_Air layer + timber 0.666 0.900 2 OC
[T EQ_suspended ceiling 0.710 0.900
Fibrocemento | Fiber cement 1.200 0.900 o
[ | Gypsum board with cellulose fibres 0.669 0.900 -4 C
M xpso3s 0.036 0.900
-6 C
-8°C
A ", 2, e o 2
Boundary Conditon ~ g[W/m] °[C] R[(m -K)/W] & 10°C
M Adiabatic | Adiabat 0.000 .
B Exterior vent. | AuBen beluftet -10.000 0.130
B Exeerior | AuRen -10.000 0.040
[ fRsi: Interior | Innen 20.000 0.250

vt

Passive House Institute

ROEA: EXTERIOR WALL-EAVES | DACH TRAUFEATTIKA




2000

1750

@, =-10.27969 W/m

A-B

i i i i i
D C
2 oD @ 10.280
= . . 2
U__=0.196 W/(m -K) U - _ C 0196 W/(m"K)
eans AT-b 30.000-1.750
=-23.
o ®, =-23.71908 W/m L 1400 .
o
o
o @, =-9.41041 W/m
U_=0.224 W/(m"-K)
I-H
D C
@ 41
u = = 9410 = 0.224 W/(m"K)
R eans AT-b 30.000-1.400
C D
@ _23.719 _
Vieeo = q - Usb - Upb = Dt - 0.196:2,000 - 0.224:2.000 = -0.049 W/(m-K)
Boundary Condition ~ gq[W/m] ©[C] R[(m’-K)W] &
M Adiabatic | Adiabat 0.000
B Exterior vent. | Auf3en belliftet -10.000 0.130 R
B Exterior | AuBen -10.000 0.040 20 C
I Interior up. | Innen auf. 20.000 0.100
[ Interior | Innen 20.000 0.130 °
18 C
16C
14°C
12°Cc
10°C

Osimin_=16.40 C

f =0.880 8¢
6°C
4°c

Material MWI(m-K)] ¢

EQ-Roof_air layer+timber 0.920 0.900 2C
EQ-Wall_Air layer + timber 0.666 0.900
EQ_Suspended ceiling 0.710 0.900 'OOC
Fibrocemento | Fiber cement 1.200 0.900
| | Gypsum board glass fiber reinforced 0.250 0.900 o
B Gypsum board with cellulose fibres 0.669 0.900 -2 C
M xpso3s 0.036 0.900
-4 C
2 o 2
Boundary Condition ~ g[w/m] 9[C] R[(m -K)Ww] & 6°C
A M Adiabatic | Adiabat 0.000
B Exterior vent. | AufRen bellftet -10.000 0.130 o
B Excerior | AuRen -10.000 0.040 8 C
I fRsi: Interior | Innen 20.000 0.250 .
-10 C

O

Passive House Institute

ROVE: ROOF VERGE | DACH ORTGANG




17.176

\VA-E-C,* h Ul.bl h U2.b2 =
AT 30.000
.. 2 e o
Boundary Condition ~ g[W/m] 9[C]
B Adiabatic | Adiabat 0.000
Exterior vent. | AuBen beluftet -10.000
7 Interior up. | Innen auf. 20.000
Material AW/(m-K)]
EQ-Roof_air layer+timber 0.920
EQ_Suspended ceiling 0.710
Fibrocemento | Fiber cement 1.200
Gypsum board glass fiber reinforced 0.250
Gypsum board with cellulose fibres 0.669
XPS 036 0.036

R[(m"-K)/W] €

0.130
0.100

€

0.900
0.900
0.900
0.900
0.900
0.900

Osi min_=18.08 C
f_=0.936

Boundary Condition

Adiabatic | Adiabat
Exterior vent. | AuRen beluftet
fRsi: Interior | Innen

RORI: ROOF RIDGE | DACH FIRSTATTIKA

- 0.196-1.500 - 0.196-1.500 = -0.015 W/(m-K)

1750

o o
A B

eqAB

-10.000
20.000

®, = 10.27969 W/m

(0]

10.280

AT-b

30.000-1.750

qW/m7 O[Cl R[(m"-Kyw] &

0.130
0.250

0.196 W/(m-K)

20°C
18°C
16°C

‘14°C
12°C

‘10°C

|

Passive House Institute




1750

@, = -10.48247 W/m

D C
C @ 10.482 2
U, = = = 0.200 W/(mK)
) e AT-b 30.000:-&680
U,_.=0.196 W/(m -K) L L
S ®, = -9.41041 W/m
[o0]
—
D C
@ 41
u = = 9410 = 0.224 W/(m -K)
eqAB AT-b 30.000-1.400
A Boundary Conditon ~ gq[W/m] ©[C] R[(m"-K)Ww] &
B A M Adiabatic | Adiabat 0.000
B Exeerior vent. | AuBen beluftet -10.000 0.130
1 interior up. | Innen auf. 20.000 0.100
[ Interior | Innen 20.000 0.130
@ 21.705
Voo = = - U b - U-b = - 0.224-1.800 - 0.200-1.800 = -0.039 W/(m-K)
AT ot 22 30.000

20°C
18°C
16 °C
14°C
12°c

10°C

Osimin_=16.23"C 8°C

o o

f =0.874 6°C
Material AWI(m-K)] & 4%
EQ-FR_air layer+timber 0.900 0.900
EQ-Wall_Air layer + timber 0.666 0.900 2 OC
[ EQ_suspended ceiling 0.710 0.900
Fibrocemento | Fiber cement 1.200 0.900 o
[ | Gypsum board glass fiber reinforced 0.250 0.900 0C
[ | Gypsum board with cellulose fibres 0.669 0.900 .
[ | Luftschicht, ruhend, horizontal, Dicke: 140 mm (1) 0.778 0.900 2 C
B wood - parallel 0.29 W/(mK) 0.290 0.900
M xps o036 0.036 0.900 °
-4°C
» 2 o 2 -6°C
Boundary Condition ~ g[W/m] Y9[C] R[(m -K)/w] ¢
B Adiabatic | Adiabat 0.000 8°Cc
A B Exterior vent. | AuBBen beluftet -10.000 0.130
fRsi: Interior | Innen 20.000 0.250

-10°C

N

FRRP: FLAT ROOF-ROOF PARAPET | FLACHDACH-ATTIKA

Passive House Institute



Windows | Fenster

-Passive House Unit 01 02 03 01
Bottom | Top Side | Bottom | Top Side | Bottom | Top Side Bottor;r:et;arrler-
Unten | Oben | Seitl. | Unten | Oben | Seitl. | Unten | Oben | Seitl. Unten bgrn-
erefrei
Spacer | Abstandhalter:
= phA Spacer
5 n —
=
c
£
Frame width
IS wien b [mm] 120 | 120 | 120
g Rahmenbreite
— |U-value frame
(%] Uf [W/(m2K)] 0.99 0.99 0.99
% Rahmen-U-Wert
S Y-glass edge
(3] Wg [W/(mK)] | 0.028 | 0.028 | 0.028
e Glasrand-W-Wert
e
)
U-value window Uw [W/(m2K)]
@U, = 0,70 0.998
Fenster-U-Wert W/(m2K)
Passive House effiziency class he
Passivhaus Effizienzklasse P
c
o s fRsi=0,25maw 0.801 | 0.789 | 0.798
= ©
© o
=< = Wi [W/(MK)] | 0.015 | 0.005 | 0.009
o L
= UW, installed 1.03
W/(m2K)] '
P
SUMMARY | ZUSAMMENFASSUNG

Passive House Institute




® = -9.45347 W/m

® = -11.95940 W/m

0]
Vegn = AT - Ug.bg-Uf.b =

44

Material

Insulation | Warmedammung 050
Panel | Maske
Softwood, OSB | Weichholz, OSB ISO 10456

1 W/(m'K)

©
[} .. 2 0
N Boundary Condition g[w/m] [ C]
B Adiabatic 0.000
B Aussen Standard -10.000
[ | Interior, frame, normal 20.000
Interior, frame, reduced 20.000

Boundary Condition g[W/m] ©[C]

AWImM-K)] ¢
0.050 0.900

0.035 0.900
0.130 0.900

R[(m’-K)W] €

0.040
0.130
0.200

RI(m -K)/W] &

f_=0.695

104

11.959

= - 0.900-0.296 - 1.036-0.104 = 0.025 W/(m-K)
! 30.000

BO: BOTTOM | UNTEN

Osimin_=10.84"C

B Adiabatic 0.000
B Aussen Standard -10.000 0.040
fRsi: Interior | Innen 20.000 0.250
<
o
- @
. 9.453
T - Ub, - 0.701.0.296

u = A _ 80000 = 1.036 W/(m -K)

- e - b - 0.104 -7

20°C
18°C
16°C

2°c
-4°C
-6°C
-8°C
-10°C

vt

Passive House Institute




~ Material AMWI/(m-K)] e

M insulation | Wéarmedammung 050 0.050 0.900
[ Panel | Maske 0.035 0.900
Softwood, OSB | Weichholz, OSB ISO 10456 0.130 0.900

120

® = -9.45364 W/m Boundary Condition q[W/m7 ©['C] R[(m’-K)w] &

B Adiabatic 0.000

B Aussen Standard -10.000 0.040

[ | Interior, frame, normal 20.000 0.130
Interior, frame, reduced 20.000 0.200

Boundary Condition g[W/m] ©[C] R[(m"-K)W] €

o M Adiabatic 0.000
@ M Aussen Standard -10.000 0.040
N [ fRsi: Interior | Innen 20.000 0.250
1 W/(m'K)

@

9.454
T - uh, - 0.701-0.280
u = A _ 30000 = 0.990 W/(m -K)

N~ fAB b 0.120 '

20°C
18°C

16°C

120

14°C
12°C

10°C
® =-11.95909 W/m

280

.900 W/(m"-K)

44

11.959
30.000

>
Var = 40 UsbUb = - 0.900-0.280 - 0.990-0.120 = 0.028 W/(m-K) f,)

TO: TOP | OBEN



20°C
18°C
o R o
=} Osimin_=13.67 C 16°C
f_=0.789 .
‘14 C
12°C
10°C
®__=16.69026 W/m 6 °c
6°C
4°c
2°c
o
H o
2 0’c
2°c
= 0.444 W/(m -K) 4 C
A-B
-6°C
-8°C
-10°C
C A
@ @, 16.690 9.453
U . =——-U-b - = —— - 0.224:1.010 - ———— = 0.015W/(m-K)
CGE AT ot AT 30.000 30.000
. 1400 L
®, = -9.41041 W/m
Material MWI(m-K)] &
B Auminum | Aluminium 10456 160.000 0.900
EQ-Wall_Air layer + timber 0.666 0.900
Fibrocemento | Fiber cement 1.200 0.900
| | Gypsum board glass fiber reinforced 0.250 0.900
| | Gypsum board with cellulose fibres 0.669 0.900 D C
M Hardwood | Hartholz 0.18 700 kg/m3 10456 0.180 0.900
M insulation | Warmedammung 050 0.050 0.900 0] 9.410 )
PU in-situ foam | PU-Ortschaum 040 0.040 0.900 U = = = 0.224 W/(m -K)
[ panel | Maske 0.035 0.900 sake AT-b 30.000-1.400
B Ssilicone I Silikon 0.350 0.900
Softwood, OSB | Weichholz, OSB ISO 10456 0.130 0.900
Unvent. cavity | unbel. Hohlr. *
B wood 0.16 W/(mK) 0.160 0.900
M xps o036 0.036 0.900

*EN ISO 10077-2:2017, 6.4.3

Boundary Condition ~ g[W/m] ©[C] R[(m’-Kyw] ¢

M Adiabatic | Adiabat 0.000 D = 35 W/m
B Exterior vent. | AuBen beluftet -10.000 0.130
B Exeerior | AuRen -10.000 0.040
1 interior | Innen 20.000 0.130
[ | Interior, frame, normal 20.000 0.130
Interior, frame, reduced 20.000 0.200
M <09 Cavity | Hohlraum 0.900

vt

WIBO: BOTTOM-WALL | FENSTERANSCHLUSS UNTEN

Passive House Institute



iﬂ 20°C
I
iii e
iii .
iii 16 C
| .
iii 14c
! .
iii 12'c
1T
il
il o
8 i -10 C
o
‘_| o
8 C
6°C
4°c
6.40578 W/m iy 2°C
V= .
e o'c
PO
2°c
Osimin,_=14.02°C “4C
= fRsi: 0.801 6°C
<
-8°C
-10°C
B A A
@ @ 16.406  9.454
v, . =——-—-U.b = - - 0.224-1.010 = 0.005 W/(m-K)
AEC AT AT 22 30.000 30.000
L 1400 L
®, = -9.41041 W/m
Material MWI(m-K)] ¢
EQ-Wall_Air layer + timber 0.666 0.900
Fibrocemento | Fiber cement 1.200 0.900
Gypsum board glass fiber reinforced 0.250 0.900
Gypsum board with cellulose fibres 0.669 0.900
Hardwood | Hartholz 0.18 700 kg/m3 10456 0.180 0.900 D C
Insulation | Warmedammung 050 0.050 0.900
PU in-situ foam | PU-Ortschaum 040 0.040 0.900 0} 9.410
Panel | Maske 0.035 0.900 u = = . = 0.224 W/(m -K)
Silicone | Silikon 0.350 0.900 eans AT:-b 30.000-1.400
Softwood, OSB | Weichholz, OSB ISO 10456 0.130 0.900
Wood 0.16 W/(mK) 0.160 0.900
XPS 036 0.036 0.900
. 2 o 2
Boundary Condition ~ g[w/m] 9[C] R[(m -K)W] &
Adiabatic | Adiabat 0.000
Aussen Standard -10.000 0.040 —
Exterior vent. | AuBen beliiftet -10.000 0.130 @ = 36 W/m
Interior 1 Innen 20.000 0.130
Interior, frame, normal 20.000 0.130
Interior, frame, reduced 20.000 0.200

vt

Passive House Institute

WITO: TOP-WALL | FENSTERANSCHLUSS OBEN



20°C
18°C

16°C

14°C
12°C

10 C

®, =16.50688 W/m

®2

AT

WA—E-C, * = AT 1 ’ 1

1010

_ 16.507

30.000

- 0.224-1.010 -

Material A[WI/(m-K)]
EQ-Wall_Air layer + timber 0.666
Fibrocemento | Fiber cement 1.200
[ | Gypsum board glass fiber reinforced 0.250
[ | Gypsum board with cellulose fibres 0.669
B Hardwood | Hartholz 0.18 700 kg/m3 10456 0.180
B insulation | Wéarmedammung 050 0.050
PU in-situ foam | PU-Ortschaum 040 0.040
[ Panel | Maske 0.035
B Ssilicone I Silikon 0.350
Softwood, OSB | Weichholz, OSB ISO 10456 0.130
B wood 0.16 W/(mK) 0.160
M xrso3s 0.036

Boundary Condition

Adiabatic | Adiabat

Exterior vent. | AuRen beluftet
Exterior | Auf3en

Innen Fensterrahmen Reduziert
Innen Fensterrahmen Standard
Interior | Innen

WISI:

0.000

-10.000
-10.000
20.000
20.000
20.000

qW/m] O[Cl R[(m"-Kyw] &

400
9.454 0c

7 = 0.009 W/(m-K)
30.000

2°c

-4°C
8°C

-10°C

Osimin_=13.93°C
f _=0.798

. 1400 L

®, = -9.41041 W/m

€

0.900
0.900
0.900

0.900
0.900 D C

0.900 ® 9.410

0.900 =

0.900 caAB 30.000-1.400
0.900

0.900

0.900

0.900

0.224 W/(m'-K)
AT-b

36 W/m

S
I

vt

Passive House Institute

SIDE-WALL | FENSTERANSCHLUSS SEITLICH




Constructions to ground | Erdberihrte Bauteile




4000

®, = 24.82703 W/m

-
To)
o
N~
-
D C
@ 24.827 2
U = = = 0.207 W/(m -K)
eans AT-b 30.000-4.000
Material AMWI(m-K)] ¢
Fibrocemento | Fiber cement 1.200 0.900
Gypsum board with cellulose fibres 0.669 0.900
Luftschicht, schwach beliftet, aufwarts, Dicke: 200 mm 2.500 0.900
Luftschicht, schwach beliftet, aufwarts, Dicke: 300 mm 3.750 0.900
M xpso3s 0.036 0.900

Boundary Condition q[W/mz] e[OC] R[(mz-K)NV]

Gorund | Erdreich -10.000
Int. flux down | Innen abwarts 20.000 0.170
B Adiabatic | Adiabatisch 0.000

®, =18.6107 W/m

/

B A

Material AMWI(m-K)] e
Ground | Erdreich 2.000 0.900

Boundary Condition q[W/mz] e[OC] R[(mz-K)NV]

M =oFs: vufs 20.000 4.833
Exterior | AuRen -10.000 0.040
Adiabatic | Adiabatisch 0.000

O

Passive House Institute

FLOOR SLAB-WALL | BODENPLATTE-WAND



2
U_ =0.224 W/(m -K)
F-G
20°C

o — o

N
16C
‘14°C

— 12°C
'10°C
8°C

@ @ 29.025  18.611 6¢C

v, . =——-—-U.b = - - 0.224-2.000 = -0.101 W/(m-K)

ADE AT AT 22 30.000 30.000 4°C
2°C
0°c

Osimin_=14.82 C 2°c
f_=0.827 4°C
-6°C
-8°C
-10°C
®,_=18.6107 W/m Material MWImM-K)] e
B Auminum | Aluminium 10456 160.000 0.900
[ | Concrete, 1% Steel | Beton, 1% Stahl ISO 10456 2.300 0.900
M erDM 0.250 0.900
[T EQ-wall_Air layer + timber 0.656 0.900
|:B A Fibrocemento | Fiber cement 1.200 0.900
Ground | Erdreich 2.000 0.900
1 4000 | | Gypsum board glass fiber reinforced 0.250 0.900
| | Gypsum board with cellulose fibres 0.669 0.900
Luftschicht, ruhend, horizontal, Dicke: 280 mm 1.556 0.900
[ | Luftschicht, schwach beliftet, aufwéarts, Dicke: 200 mm 2.500 0.900
Luftschicht, schwach beliftet, aufwarts, Dicke: 300 mm 3.750 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xps o036 0.036 0.900
L 1400 L
. 2 o 2
Boundary Condition ~ q[W/m] 9[C] R[(m -K)W] &
@, _=-9.41067 W/m B Adiabatic 0.000
M Adiabatic | Adiabat 0.000
B Exterior | AuBen -10.000 0.040
- M Exterior vent. | AuBBen beluftet -10.000 0.130
Int. flux down | Innen abwarts 20.000 0.170
b Interior | Innen 20.000 0.130
™
N ", 2, e o 2
D C Boundary Condition ~ g[W/m] 9[C] R[(m -K)/W] €
B Adiabatic 0.000
@ 9.411 C = Adiabatic | Adiabat 0.000
U = = = 0.224 W/(m -K Exterior | AuRen -10.000 0.040
eand AT-b 30.000-1.400 B Exterior vent. | AuRen beliiftet -10.000 0.130
[ fRsi: Interior | Innen 20.000 0.250

O

Passive House Institute

FLOOR SLAB-WALL | BODENPLATTE-WAND




2000

2000

®, = 29.0192 W/m

2000

f_=0.827

o

20 C
18°C
16 °C
4000 [14 €
wps|w = (QFSIW - stgw) / AT = (290192 - 289846) / 30 = 0,001 W/mK 12 OC
10°C
. 2 o 2
Boundary Condition ~ gq[W/m] 9[C] R[(m -K)/W] ¢ 8°C
B Adiabatic | Adiabatisch 0.000
B Adiabatic | Adiabat 0.000 o
B Exerior | AuBen -10.000 0.040 6 C
B Exterior vent. | AuBBen beluftet -10.000 0.130
Int. flux down | Innen abwarts 20.000 0.170 4 OC
Interior | Innen 20.000 0.130
M 0,9 cavity | Hohlraum 0.900 .
2 C
e i i = ° o
simin _=14.82 C 0°c
2°c
-4°C
-6°C
-8°C
-10°C
Material AMWI(m-K)] ¢
B Aluminum | Aluminium 10456 160.000 0.900
. Concrete, 1% Steel | Beton, 1% Stahl ISO 10456 2.300 0.900
M erDM 0.250 0.900
[ EQ-wall_Air layer + timber 0.656 0.900
Eq_1 Service Cavity 0.046 0.900
Fibrocemento | Fiber cement 1.200 0.900
Gips 1500 kg/m3 0.560 0.900
Ground | Erdreich 2.000 0.900
Gypsum board | Gipskartonplatten 900 kg/m3 10456 0.250 0.900
® =28.9846 W/m [ Gypsum board glass fiber reinforced 0.250 0.900
A8 | | Gypsum board with cellulose fibres 0.669 0.900
[0 Knauf Ultracoustic Suelo TP 037 +10% 0.041 0.900
Luftschicht, ruhend, horizontal, Dicke: 280 mm 1.556 0.900
. Luftschicht, schwach beliiftet, aufwarts, Dicke: 200 mm 2.500 0.900
Luftschicht, schwach beliftet, aufwéarts, Dicke: 300 mm 3.750 0.900
[ | Polyethylenschaum 0.050 0.900
M Ssteel | Stahl 50.000 0.900
Unvent. cavity | unbel. Hohlr. *
B wood 0.16 W/(mK) 0.160 0.900
M xps o036 0.036 0.900

4000

*EN ISO 10077-2:2017, 6.4.3

FLOOR SLAB-INTERNAL WALL | BODENPLATTE-INNENWAND

O

Passive House Institute




44

I~ o
20 C
U = 0.701 W/(m"-K) 18C
16°C
14°C
o 12°C
g o
10 C
Osimin_=10.17"C 8cC
61 W/m f =0.672 6°C
4°C
2°c
v o
0 C
2°c
10 -4°C
H o
-6 C
-8°C
-10°C
B > A
2 s 9.564
AT 0 - 0.701.0.255
30.000 2
u = = = 0.966 W/(m -K)
a8 b, 0.145
44
Material AMWI/(m-K)] ¢
Ar16in 44 mm U 0,9 0.034 0.900
B Glass / Glas 1.000 0.900
B insulation | Wéarmedammung 050 0.050 0.900
. Polysulfide / Polysulfid 0.400 0.900
— . Softwood, OSB | Weichholz, OSB ISO 10456 0.130 0.900
U = 0.900 W/(m -K) phA-Spacer 0.200 0.900
i3 Boundary Condition g[W/m] ©[C] R[(m"-K)W] €
B Adiabatic | Adiabatisch 0.000
B Adiabatic | Adiabat 0.000
M Aussen Standard -10.000 0.040
89115 W/m [ | Interior, frame, normal 20.000 0.130
Interior, frame, reduced 20.000 0.200
Boundary Condition g[W/m7] ©[C] R[(m’-K)Ww] €
B Adiabatic | Adiabatisch 0.000
Aussen Standard -10.000 0.040
fRsi: Interior | Innen 20.000 0.250
Ty)
<
—
-

11.891
- 0.900-0.255 - 0.966-0.145 = 0.027 W/(m-K)

30.000 \O,)

DOOR BOTTOM | TUR UNTEN

(O]
Var = yp 7 UBmUb =

Passive House Institute



®, =29.38466 W/m

o

20 C
18°C
16 °C
‘14°C
12°C
@ @, @, 29.385  18.611 9.564
Wiper — = - -U-b - = = - 0.224.0.705 4 ———— = -0.118 W/(m-K) o
b=y AT AT 22 AT 30.000 30.000 30.000 10 C
8°C
Wwith = Wesew+witH - Wrsewor = -0.118 — (-0.101) = -0.017 W/mK
6°C
Osi min= 12.87 'C 4°c
f_=0.762 .
si 2 C
0°C
2°c
-4°C
-6°C
-8°C
@, = 18.6107 W/m -10°C
Material MWI(m-K)] e
B Auminum | Aluminium 10456 160.000 0.900
[B A . Concrete, 1% Steel | Beton, 1% Stahl ISO 10456 2.300 0.900
4 B epoMm 0.250 0.900
4000 Fibrocemento | Fiber cement 1.200 0.900
Ground | Erdreich 2.000 0.900
| | Gypsum board with cellulose fibres 0.669 0.900
M insulation 1 Wéarmedammung 050 0.050 0.900
N Luftschicht, ruhend, horizontal, Dicke: 280 mm 1.556 0.900
[ | Luftschicht, schwach beliftet, aufwarts, Dicke: 200 mm 2.500 0.900
Luftschicht, schwach beliftet, aufwarts, Dicke: 300 mm 3.750 0.900
_ PU in-situ foam | PU-Ortschaum 040 0.040 0.900
o ®,,=9.5636 W/m I Panel | Maske 0.035 0.900
g Softwood, OSB | Weichholz, OSB ISO 10456 0.130 0.900
B wood 0.16 W/(mK) 0.160 0.900
M xps o036 0.036 0.900
N
A
. 1400 L

Boundary Condition ~ g[W/m7 6['C] R[(m’-K)/Ww] &

P, ,=-9.41067 W/m B Adiabatic | Adiabat 0.000
Exterior | Auf3en -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
™
™
. 2, e o 2
D C Boundary Condition gq[W/m] 9[C] R[(m -K)/W] €
o 9.411 , I adiabatic | Adiabat 0.000
U = = . = 0.224 W/(m -K) [ | Exterior | Auf3en -10.000 0.040
cans AT-b 30.000-1.400 [ fRsi: Interior | Innen 20.000 0.250

O

Passive House Institute

THRESHOLD | SCHWELLE
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Lightweight timber construction Abbreviation

THERMOCHIP

Parapet wall connection to flat roof Detail_SC-01

Design drawing — Vertical cross-section

17 Airtight layer
The airtight layer is the interior
gypsum fibre board of the outer
panel. Joints and connections with
other building elements are sealed
with Soudal Soudatight SP airtight
paint.
'KAZ
= |
:
E i
:
| |
"
3 A
4 b
5 n
I
7 n
Airtight layer
From the inside towards the Thick - ) Thick
outside /X ness | From the inside towards the outside /X ness
K| K|
Wi(mK)] [em] Wi(mK)] [em]
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
7 | Gypsum board glass fibre reinforced 0.250 1.50 | 23 | Gypsum board glass fibre reinforced 0.250 1.50
6 | Gypsum fibreboard 0.669 12,5 | 22 | Gypsum fibreboard 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 20 | Air layer + steal substructure 0.710 8.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 20 | Air layer + timber studs 0.920 20.0
3 | XPS(2*80) 0.036 16.00 | 19 | Gypsum fibreboard (Airtight layer) 0.669 1.25
2 | Fibro-cement board 1.200 1.25 | 18 | XPS (2*80) 0.036 16.0
17 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

To p roof Detail_SC-02

Design drawing — Vertical cross-section

71 7 7 : Airtight layer
1 8 The airtight layer is the interior
—19 — — gypsum fibre board of the outer
& & panel. Joints and connections with
e Ny ) other building elements are sealed
P AL el with Soudal Soudatight SP airtight
: ___,..-—'3;,;—’ = '5}"-5..____ - paint.
..,11', o _,-.,!-‘
PR T S
7’ - .-
S v — = O
i N
= .!1;__—4 -
Airtight layer
From the inside towards the Thick - ) Thick
outside /X ness | From the inside towards the outside /X ness
K| K|
Wi(mK)] [em] Wi(mK)] [em]
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50 | 23 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12,5 | 22 | Gypsum fibreboard 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 20 | Air layer + steal substructure 0.710 8.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 20 | Air layer + timber studs 0.920 20.0
3 | XPS (2*80) 0.036 16.00 | 19 | Gypsum fibreboard (Airtight layer) 0.669 1.25
2 | Fibro-cement board 1.200 1.25 | 18 | XPS (2*80) 0.036 16.0
17 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Parapet wall connection to flat roof Detail_SC-03

Design drawing — Vertical cross-section

Airtight layer

1] ‘ f——l L The airtight layer is the interior
y gypsum fibre board of the outer
P | 'j 3 1 6 panel. Joints and connections with
f | other building elements are sealed
| 14— —17 | with Soudal Soudatight SP airtight
15— ——18 | pant.
| —19
J 2 P b I N9 ) M

11

;|L._=."'-"' o A i o g gl o g o .
10 o
1
2 4 '
3 i 12 -20
g | 21
T ‘ S .
? ; L 5e
1 —10
g Airtight layer

insi Thick Thick
Fr?mdthe Inside towards the A ness | From the inside towards the outside A ness
outside WAL | femi WOl | fem)
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50 | 23 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12,5 | 22 | Gypsum fibreboard 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 20 | Air layer + steal substructure 0.710 8.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 20 | Air layer + timber studs 0.920 20.0
3 | XPS (2*80) 0.036 16.00 | 19 | Gypsum fibreboard (Airtight layer) 0.669 1.25
2 | Fibro-cement board 1.200 1.25 | 18 | XPS (2*80) 0.036 16.0
17 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Parapet wall connection to flat roof Detail_SC-04

Design drawing — Vertical cross-section

|_.] Airtight layer

The airtight layer is the interior

A 21 ?a gypsum fibre board of the outer
i / panel. Joints and connections with
1 a el s —20 —7b other building elements are sealed
1b [ / —19 —7¢| with Soudal Soudatight SP airtight

'] c—1 i 1 23 paint.

1 1 i | e e r'TLLL I L LI L L L LY
8 : -
9 :
3 —10 || 18
4 Bt —17a
10— f - 17b
ij ?
oa :
5b L Airtight layer

insi Thick Thick
Fr?mdthe Inside towards the A ness | From the inside towards the outside A ness
outside WAL | femi WOl | fem)
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50 | 23 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12,5 | 22 | Gypsum fibreboard 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 20 | Air layer + steal substructure 0.710 8.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 20 | Air layer + timber studs 0.920 20.0
3 | XPS (2*80) 0.036 16.00 | 19 | Gypsum fibreboard (Airtight layer) 0.669 1.25
2 | Fibro-cement board 1.200 1.25 | 18 | XPS (2*80) 0.036 16.0
17 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Parapet wall connection to interior floor Detail_SC-05

Design drawing — Vertical cross-section

'
(]
b 19—
:_ Airtight layer
i
k 1
) |0 The airtight layer is the interior
) 1% A 10 Th— gypsum fibre board of the outer
| 3 ':_ 40 70_ panel. Joints and connections with
2 R i B other building elements are sealed
1 : with Soudal Soudatight SP airtight
3 : 1 4 paint.
| |
g : 13—
]
6 ' 12—
- 2
i
i —
7 4 ! 14
1
[}
1 3 1 O_
1 3
1 7 AT %
1 A
H ..
1 N
' =
1 L
1
i
6 ; .
] - 7
1 o
8 ' ’
| |
1l
1
N
9 A 1 =
P l /
- 1
' —18
f —17a
1
, ——17b
Airtight layer
From the inside towards the Thick - ) Thick
. A ness | From the inside towards the outside A ness
outside WimK)] | Wil |
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12.5
5 | Air layer + timber studs 0.654 14.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Parapet wall connection to floor slab Detail_SC-06

Design drawing — Vertical cross-section

1
¥
i
: Airtight layer
]
; The airtight layer is the interior
1 gypsum fibre board of the outer
H panel. Joints and connections with
- other building elements are sealed
i < [n M—10 with Soudal Soudatight SP airtight
1 e i a paint.
2 X . 13— 10
I
3 : 12—
4 : 11 11— —/a
5 i 8 14 —7b
1
6 — 10 —7c
1 \ E
1 it

X it SR
Airtight layer
From the inside towards the Thick o ) Thick
outside /X ness | From the inside towards the outside /X ness
K K
Wi(mK)] [em] Wi(mK)] [em]
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50 | 12 | Gypsum fibreboard glass fibre reinforced 0.669 2.00
8 | Gypsum fibreboard 0.669 12.5 | 22 | Gypsum fibreboard (Airtight layer) 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 18 | XPS (2*80) 0.036 16.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 17 | Fibro-cement board 1.200 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Interior corner Detail_SC-07

Design drawing — Horizontal cross-section

i 'l O INTERIOR Airtight layer
' e : The airtight layer is the interior
gypsum fibre board of the outer
panel. Joints and connections with
o other building elements are sealed
with Soudal Soudatight SP airtight
7l paint.
-_.———i———,q———-"-———,---uu.--——_—-
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_ : ' ' 11
£ E 7 ; ZT L
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1
1
I
1
Airtight layer ¥
1
]
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e
1
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/ 1
5 L
] 1
1
4 1
1
3 )
1
2 . 1
gl
1 I
1 ;
] 1
1 1
. 1
1
From the inside towards the Thick - ) Thick
outside /X ness | From the inside towards the outside /X ness
K| K|
Wi(mK)] [em] Wi(mK)] [em]
Standard component : Exterior wall (AW _01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12.5
5 | Air layer + timber studs 0.654 14.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation

THERMOCHIP

Exterior corner Detail_SC-08

Design drawing — Horizontal cross-section

Airtight layer

| The airtight layer is the interior

1 gypsum fibre board of the outer
panel. Joints and connections with
other building elements are sealed
Airtight layer with Soudal Soudatight SP airtight
paint.

~NOoOOPRWN o

[

o o o o o o o o o v o o o e

INTERIOR

e e o o ol e e

—

s
EXTERIOR —d 18
insi Thick Thick
Fr(:mdthe Inside towards the A ness | From the inside towards the outside A ness
outside WAL | femi WOl | fem)
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12.5
5 | Air layer + timber studs 0.654 14.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint
p




Lightweight timber construction Abbreviation

THERMOCHIP

Window detail Detail_SC-09

Design drawing — Horizontal and vertical cross-section

y 10

6
7
—

(SR04 ] 6 Y

Exterior
Interior

Airtight layer

The airtight layer is the interior
gypsum fibre board of the outer
panel. Joints and connections with
other building elements are sealed
with Soudal Soudatight SP airtight

Airtight layer paint.
insi Thick Thick
Fr?mdthe Inside towards the A ness | From the inside towards the outside A ness
outside WO | femi WOl | fem)
Standard component : Exterior wall (AW_01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50
8 | Gypsum fibreboard 0.669 12.5
5 | Air layer + timber studs 0.654 14.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25
Standard component :[---extend or delete as required---] Other materials (materials not in the standard components)
11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




Lightweight timber construction Abbreviation THERMOCHIP
Parapet wall connection to floor slab Detail_SC-10
Design drawing — Vertical cross-section
1 - 10
2
3 6
4 f
5
L1
11
Airtight layer
- 13— —10 Airtight layer
: LJ 12— ——7a The airtight layer is the interior
7 11— —7b gypsum fibre board of the outer
5 fEa —7c panel. Joints and connections with
I N e~ | &1 ﬂ other building elements are sealed
| i . with Soudal Soudatight SP airtight
\: L INNENE AN ELLL paint.
] 2
CAMARA SANI
From the inside towards the Thick . . Thick
outside /7‘ « ness | From the inside towards the outside /7‘ < ness
[W/(mK)] [em] [W/(mK)] [em]
Standard component : Exterior wall (AW _01) Standard component: Flat roof (DA_01)
9 | Gypsum board glass fibre reinforced 0.250 1.50 | 12 | Gypsum fibreboard 0.669 2.00
8 | Gypsum fibreboard 0.669 12.5 | 22 | Gypsum fibreboard (Airtight layer) 0.669 1.25
5 | Air layer + timber studs 0.654 14.0 | 18 | XPS (2*80) 0.036 16.0
4 | Gypsum fibreboard (Airtight layer) 0.669 1.25 | 17 | Fibro-cement board 1.200 1.25
3 | XPS (2*80) 0.036 16.00
2 | Fibro-cement board 1.200 1.25

Standard component :[---extend or delete as required---]

Other materials (materials not in the standard components)

11 | Soudal Soudatight SP airtight paint
10 | Fermacell Joint Filler +
Soudal Soudatight SP airtight paint




DECLARACION DE PRESTACIONES N.° PT-10 f’bui;aﬂﬁ

1. Cédigo de identificacién unica del producto tipo: F I B I {/ \N X p S FA B RI C

2.Tipo: FIBRANxps FABRIC
: ) solenl Aislamiento térmico para edificacion (ThiB)
3. Uso o usos previstos del producto de construccion, con arreglo a la especificacion
técnica armonizada aplicable, tal como lo establece el fabricante: XPS-EN 13164-T3-CS(10\Y)*-DS(70,90)
4. Nombre o marca registrados y direccién de contacto del fabricante lBERF'.BRAN‘ Palissliene Exrudide, S, A, 1o de
Maio, Z.I. Ovar, Portugal - www.fibran.com.pt
5. En su caso, nombre y direccion de contacto del representante autorizado No es relevante
6. Sistema o sistemas de gvafuac:dn y \.fenﬁcac:én de la co.nstanc.'a de las prestaciones AVCP — System 3
del producto de construccion tal como figura en el anexo V:
7. Nombre y numero de identificacion del organismo notificado LNEC N° 0856
8. En caso de declaracién de prestaciones relativa a un producto de construccién para
2 ; ) No es relevante
el que se ha emitido una evaluacion técnica europea:
ERREgT Resistencia a la |Conductividad| Resistencia
9.a Caracteristica esencial / Espesor (EN 13164) P compresién térmica témica
4.2.3 4.3.4 4.2.1 4.2.1
dy CS(Y\10)* Ao Ro
[mm] [kPa] [Wim2.K] | [(m2.K)/W]
20 40 100 300 0,033 0,40 1,20
41_80 200_500 0,035 1,15 2,25
81_120 0,037 2,15 3,20
9.b Caracteristica esencial (EN 13164) Simbolo Prestacion Unidad EN 13164
Tolerancias dimensionales T 3 [mm] 4.2.3
Resistencia a traccién perpendicular a las caras TR NPD kPa 4.3.5
Reaccién al fuego - E class 4.24
Incandescencia continua NPD 4.3.12
Indice de absorcién acustica NPD 4.3.10
Permeabilidad al agua- Absorcién de agua a largo por inmersion total WL(T) NPD % 4.3.7.1
plazo por difusién WD(V) NPD % 4.3.7.2
e Factor de resistencia a la
Permeabilidad al vapor de agua difusién del vapor de agua MU NPD - 4.3.9
Durabilidad de la resistencia a la compresion frente . . CcC
al envejecimiento/degradacion Filiicla acompison (2/1,5/50) WP kPa 455
Resistencia térmica y conductividad térmica Véase arriba RD e AD 4.2.1
Resistencia a congelacion-descongelacion tras
D o ; . |absorcién de agua a largo plazo por difusién FIGH bt i i
urabilidad de la resistencia - - s =
- Resistencia a congelacién-descongelacion tras
térmica frente a calor, - 3 ; FTCI NPD - 4.3.8.3
: ’ absorcion de agua a largo plazo por inmersion total
feiempade, Estabilidad dimensional bajo condiciones especificas de
envejecimiento/degradacion ¥ DS (70,90) - 432
temperatura y humedad _
Deformaqdn bajo condiciones especificas de carga a DLT NPD ) 433
compresion y de temperatura

Durabilidad de la reaccién al |Sin cambio en las propiedades de reaccion al fuego para productos de XPS
fuego frente a calor,

intemperie, La prestacion de reaccion al fuego del XPS no cambia con el tiempo
envejecimiento/degradacion
Sustancias peligrosas Emision de sustancias peligrosas al ambiente interior | - | 4.3.10

10. Las prestaciones del producto identificado en los puntos 1 y 2 son conformes con las prestaciones declaradas en el punto 9.
La presente declaracion de prestaciones se emite bajo la sola responsabilidad del fabricante identificado en el punto 4\ "

Firmado por y en nombre del fabricante por: Filipe Silva W
Ovar, 5 de Junio de 2020 Producion & Calidad L/

CDP-22-DD-11Y)| s %@“C% 1&5 Hg}ggq Ovar
Telf: +351 256 579 670 - Fax. +351 266 579 674
NIPC 504 942 564

Este producto no contiene hexabromociclododecano igg
NPD - Prestacion No Determinada
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