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Damage caused by Air Infiltration

Moisture entry by air infiltration due to small, unavoidable leakages.

Vapor Diffusion
'0{ o /| i:" '.:I-o,r. ,1. o ‘O o
(Y Vo Poy 0 Yo Y @Y X' 0 ° S
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| |

Air Infiltration

Problem: Moisture entry by air infiltration > Drying by vapor diffusion
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Damage caused by Air Infiltration

What kind of leakages are responsible for moisture damages?

,Energy” leak ,Moisture” leak
ol
RN
Warming of the flow path in case Cooling of the air in case of slow
of strong air flux and tortuous air flux
— no or only little condensation — potential of serious condensation

Dew water due to vapor convection only for “moisture” leakages,
if P,>P,and 6 < temperature of dew point of the indoor air.

source position
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Damage caused by Air Infiltration

Overpressure depends on:

« temperature difference between
indoors and outdoors

* height of connected indoor
air volume

a

_| Neutral
plane

[=——=

111

i, .1l

Ak

Overpressure due to buoyancy (stack effect) permanently present in winter
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Damage caused by Air Infiltration

» Air flow in the overpressure range from inside to outside (moisture entry)

« Air flow in the vacuum range from outside to inside (drying)

— No moisture problems due to convection in the bottom part of the building
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German Standard DIN 68800-2

Since 2012, German Standard DIN 68800 requires to consider air infiltration as
standard case for the moisture design of wooden light weight constructions

5.2.4 Tauwasser

Eine unzutrdgliche Veranderung des Feuchtegehaltes durch Tauwasser aus Wasserdampfdiffusion oder
Wasserdampfkonvektion ist zu verhindern.

Es ist sicherzustellen, dass an Kaltwasser fuhrenden Leitungen innerhalb von Bauteilen kein Tauwasser
ausfallt.

Die Bauteile der Gebaudehille sind gegen Wasserdampfkonvektion luftdicht auszubilden.

Der Tauwasserschutz fur die raumseitige Oberfliche und fir den Querschnitt der Bauteile ist nach
DIN 4108-3 oder DIN EN 15026 nachzuweisen. Ein solcher Nachweis ist fir die Konstruktionen nach
Anhang A nicht erforderlich, mit Ausnahme der in Bild A.23 dargestellten Balkone/Terassen.

For beidseitiy geschlossene Bauteile der Gebaudehille ist bei der Berechnung mit den Verfahren nach
DIN 4108-3 (Glaser-Verfahren) zur Beriicksichtigung eines konvektiven Feuchteeintrages und von Anfangs-
feuchten eine zusatzliche rechnerische Trocknungsreserve = 250 g/(mZa) bei Dachem und = 100 g/(mZa) bei
Wanden und Decken nachzuweisen. Beim MNachweis mit numerischen Simulationsverfahren nach
DIN EN 15026 ist der konvektive Feuchteeintrag entsprechend der geplanten Luftdurchlassigkeit mit dem
geg-Wert nach DIN 4108-T in Rechnung zu stellen. Die rechnerische Bericksichtigung eines konvektiven
Feuchteeintrages und von Anfangsfeuchten ist nicht erforderlich fir Konstruktionen nach Anhang A und far
Bauteile mit wasserdampfdiffusionsaquivalenten Luftschichtdicken nach Tabelle 1.

ANMERKUNG  Bauteille der Gebaudehdlle sind alle Bauteile, die an kaltere Bereiche grenzen, wie z. B. Bauteile der
Aultenwande, der Dacher, der Wande oder Decken zum Erdreich, zu unbeheizten Kellern oder Dachraumen.
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Proceeding

All necessary input data for the simulation of a light-weight flat roof are described
below with special focus on the air infiltration source.

Also the evaluation of the construction will be explained.

//\ //
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Proceeding: Input - Component

Component — Assembly/Monitor Positions

Roofing membrane

Usually the roofing membrane is not simulated as a material layer, but it is
taken into account as s -value in the surface transfer parameters.

Roof assembly

The other layers beneath the roofing membrane (in the cavity section) are
all included in the simulation model.

Note: For the evaluation of the moisture conditions, mostly the cavity
section is considered. Here normally occur the most critical
conditions due to the highest insulation level combined with the
lowest vapor diffusion resistance: This leads to the highest vapor
pressure gradients, while in the rafter section the vapor diffusion
resistance is higher and the thermal conductivity lower.
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Proceeding: Input - Moisture Source

Component — Assembly/Monitor Positions

Moisture source

According to the German standard DIN 68800 [1] the convective moisture
entry in wooden constructions has always to be taken into account. For
hygrothermal simulations a transient model is proposed. For that the IBP
air infiltration model is used.

The moisture source has to be deposited at that position within the
assembly, where the dew water formation is expected. Usually that’s inside
the second air-tightness layer or membrane.

The moisture source should be spread over several grid elements to
ensure that the accumulated dew water can be absorbed by that area (a
thickness of 5 to 10 mm can be recommended).

It is useful to place the moisture source in tha material which cam absorb
the dew water (for example at the interface between mineral wool
insulation and wooden sheathing the sheathing would be chosen).

N\
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Proceeding: Input - Moisture Source

Component — Assembly/Monitor Positions

Moisture source

The amount of condensation water is determined for every hour
automatically from the overpressure due to thermal buoyancy in the
building (temperature difference between outside and inside and stack
height), the interior relative humidity, the temperature at the source position
and the specified air-tightness of the building envelope [2].

The single parameters are described in detail on the following slides.

\|
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Proceeding: Input - Moisture Source

Air Infiltraion Model IBP:

Envelope Infiltration dso [m3/m2h]

C

untested

Ny =5 ht

Envelope Infiltration

Air Tightness Class 0oy [M¥hm?]

For single-family houses the
numerical value of gz, corresponds
approx. to the ng, value (with
different units), especially for bigger
houses a conversion is necessatry.

A <1,0
B < 3,0
=
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Proceeding: Input - Moisture Source

Air Infiltraion Model IBP:

Stack Height [m]:

Corresponds to the height of
the connected and heated indoor
air space.

A

Example: Single-family houses
with open stairwell

— here the total building height (h)
(possibly including heated cellar) I

- >
should be applied. {
2
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Proceeding: Input - Moisture Source

Air Infiltraion Model IBP:

Example: apartment buildings with
,Separate” stairwell

— In case of pressure-sealed fire doors
a meaningful reduction of the stack height
IS justified. For example for the roof only

\
/

I :f" I
o

the height of the upper floor (h) can be

used (or two story heights to be more on

the safe side)

In the stairwell, the height of the contiguous

air space would be significantly larger

(Netairwen)s UL IN Most cases the stairwell is

unheated with lower pressure difference

between inside and outside. Furthermore, the

moisture load in the stairwell is usually lower

VAN

(this should be taken into account by suitable

climate conditions).

—
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Proceeding: Input - Moisture Source

Air Infiltraion Model IBP:

Mechanical Ventilation Overpressure [Pal:

Here, it is possible to take into account overpressures or negative
pressures generated by existing air-conditioning systems.

The declared value is constantly set to the pressure difference between
iInside and outside.

Fraunhofer
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Proceeding: Input - Moisture Source

Air Infiltraion Model IBP:

Summary:

Modeling of vapor convection due to leakages for the evaluation of the
moisture protection with the help of hygrothermal simulations.

The moisture entry due to vapor convection is determined for every time
step situation-specific depending on:

« the transient boundary conditions (interior and exterior climate)
« the temperature at the expected position of the dew water formation
« the air tightness of the building envelope

« the stack height

\|
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Proceeding: Input - Orientation / Inclination

Component - Orientation

Orientation

Usually the relevant orientation is North, because here the radiation gains
are the lowest. Alternatively, for specific projects, the most unfavorable real
orientation can be used.

Inclination

The inclination of the flat roof should be specified according to the planned
roof inclination.

N\
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Proceeding: Input - Surface Transfer Coefficient

Component — Surface Transfer Coefficient

Heat transfer coefficient on the exterior surface

The heat transfer coefficient for flat roofs is usually 19 W/m2K.,

S4-value on the exterior surface

Here the s -value of the roofing membrane has to be indicate, if it is not taken
into account as a single component layer.

Note: If the roof membrane is taken into account as a single component
layer, no s,-value is to be specified here.

Adhering Fraction of Rain

If the roof membrane is taken into account as a sy-value in the surface
transfer parameters, the rain absorption must be switched off. The setting for
the s,-value only affects the diffusion behavior and not the liquid transport.

\|
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Proceeding: Input - Surface Transfer Coefficient

Component — Surface Transfer Coefficient

Short-Wave Radiation Absorptivity

The short-wave radiation absorptivity is chosen according the color of the
roofing membrane.

Long-Wave Radiation Emissivity

The long-wave radiation emissivity for roofing membranes is usually 0.9.

For roofs, the explicit radiation balance must always be switched on due to
the large field of view to the sky in order to take into account the
undercooling as a result of long-wave radiation.

N\
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Proceeding: Input - Initial Conditions

Component — Initial Conditions

Initial Temperature and Moisture in Component:;

A constant relative initial moisture of 80 % and an initial temperature of
20°C should be used as default setting.

N\

Fraunhofer
IBP

20



Proceeding: Input - Control

Control

Calculation Period / Profiles:

A calculation start on 1 October is recommended because the component
absorbs moisture in the following winter months before a possible drying
occurs in spring. This start date is usually the most critical case.

The calculation period depends on when the construction reaches its
dynamic equilibrium. Usually a period of 5 years is sufficient. The period

must be extended, if the dynamic equilibrium is not yet recognizable after
the calculation.

Numerics:

The default setting can be used for numerics.

N\
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Proceeding: Input - Climate

Climate

Outdoor:

It should be used a suitable climate data set for the building location.

For this purpose the hygrothermal test reference years (HRY), which were
produced in a research project [3] for 11 locations in Germany, are suitable.
These locations are typical for the respective climate region.

More information on this in the WUFI®-Help (F1) — Topic: Hygrothermal
reference years.

The outdoor climate of Holzkirchen is regarded as critically representative
for Germany in many applications. However, especially in the assessment
of roofs, locations with less radiation can be more unfavorable.

N\
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Proceeding: Input - Climate

Climate

Indoor:

For the design aspect we recommend the indoor climate with medium
moisture load + 5 % according to the WTA Guideline 6-2 [5].

Alternatively, depending on the use of the building, the indoor climate
according EN 15026 [4] with medium or high moisture load can be used.

|
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Proceeding: Evaluation - General

General:

No long-term moisture accumulation in the construction!

Evaluation of the total water content:
— Usually only qualitative assessment of the moisture balance
— Decreases: Component dries

— No change over annual cycle :
dynamic equilibrium is reached

— Long-term increase:
permanent moisture accumulation in the construction

|
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Proceeding: Evaluation - General

General:

Evaluation of the water content in individual material layers:
— Qualitative assessment of the moisture balance
— Quantitative assessment of the moisture values

— Initial increase: can be caused by a redistribution of the initial moisture
in the construction

— Long-term increase: moisture accumulation in the material layer

— Moisture-sensitive materials (for example wood and wooden based
materials...) must not exceed the respective limit values.

—
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Proceeding: Evaluation - General

General:

|dentification of critical positions within the construction:
— Possible with WUFI® Animation1D (movie)

— Extreme values in the relative humidity and in the water content often
represent critical positions (for example at layer boundaries...)

N\
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Proceeding: Evaluation - Wood Decay

Wood decay — Evaluation according to DIN 68800 [1]

Critical conditions concerning the damage of wood can occur by long-term
exceeding of the limit values of 20 % by mass for wood and 18 % by mass
for wooden based materials according to DIN 68800 [1].

However, these limit values contain high safety margins and there is no
specification of the evaluation range.

If the water content in the framework remains below these limit values, no
further evaluation is necessary.

\|
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Proceeding: Evaluation - Wood Decay

Wood decay — Evaluation according to WTA Guideline 6-8 [6]

If the limit values according to DIN 68800 [1] are exceeded, an further
evaluation can be done according to the new WTA Guideline 6-8 [6].

Here the evaluation of wooden constructions occurs on the basis of
temperature-dependent limit values. The daily mean of the relative pore air
moisture content over the most critical 10 mm of the wood must not exceed
95 % at 0 °C and 86 % at 30 °C.

This allows a more accurate and realistic evaluation.

\|
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Proceeding: Evaluation - Wood Decay

Extract from the WTA Guideline 6-8 [6]:

6.4 Bewertung von Simulationsergebnissen
Die Auswertung erfolgt nach zwei Kritenen:

a) Die Bewertung beziglich holzzerstGrender Pilze erfolgt bel Holz tber die mittlere Porenluftfeuchte der

malgebenden (kritischen) 10 mm Schicht.

b) Fur die Beurtellung der konstruktiven Aspekte (siehe Abschnitt 6.5) wird die mittlere Holzfeuchte der
gesamten Matenalschicht herangezogen (Holz und Holzwerkstoffe). Bel vielen Holzwerkstoffen ist dies

das maligebende Beurteilungskriterium.

=
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Abbildung 1: Grenzkurve der rel. Porenluftfeuchte
bezogen auf die Temperatur einer 10 mm dicken
Holzschicht, die im Tagesmittel nicht Gberschntten
werden darf.
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Example: Wooden Flat Roof Construction

Hygrothermal assessment of a wooden flat roof construction.

| 1
2 .
| | 1 Roofing Membrane
| I 7N | 3 2 Wooden Sheathing
\ — 3 Insulation
-\ \ | 4 Rafter
L\ \\ 4 5 Vapor Retarder
o )/ / \/ )/ / \ 6 Installation Level
/ NP A AN AN A 56 7 Gypsum Board
i::[?ﬁ::f'f:f:f:::::::::f:f:f:::%:f:f:f:f::::f:f::f:f:f::::%f::f:
| |
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Example: Wooden Flat Roof Construction

Assembly (from outside to inside):

Vapor retarder (sy = 300m)

Oriented Strand Board (density 615 kg/m3)  0.022
Mineral Wool (heat cond.: 0.04 W/mK) 0.24
PA-Membrane 0.001
Air Layer (25 mm) 0.025
Gypsum Board 0.0125

3 3 3 3 3

|
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Example: Wooden Flat Roof Construction

Boundary Conditions:

Flat roof (3° to the North)

Dark roofing membrane:
short-wave radiation absorptivity: 0.8
long-wave radiation emissivity: 0.9

Outdoor climate: Holzkirchen
Indoor climate: EN 15026 with medium moisture load
Envelope infiltration: g5, = 3 m3/m3h

Stack height: 5 m

|
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Example: Wooden Flat Roof Construction

Input: Component — Assembly / Monitor Positions

T S WS e gy

Project Inputs Run Outputs Options Database ResultAnalysis 7
Dl egx xR BBECE? 100
() Project | Case: flat roof

=5 Case: 1flatroof (Act Case)
=~ Component _‘ Orlentahon/\nclmahon/He\ghl‘ Surface Transfer Coeff. ‘ Initial Conditions ‘

- Assembly/Monitor Positions

- Orientation Layer Name Thickn. [m]

i~ Surface Transfer Coeff Gypsum Board p.o1zs

‘. Initial Conditions Material Data
Exterior (Left Side) Interior (Right Side)
10022, 0.24 0.000.02:0.0125

@3 Sources, Sinks
i New Layer

Duplicate
g Delete

Edit Assembly by:
@ Graph
) Table

~Assign from ~Grid

Material Database [Aummam(l\) ']
B wemomen ||t
p-) Example Cases

Copy Auto_ Grid Def for Manual Editing

Total Thickness Total Thermal P
’V Thickness: 0.301 m R-Value: 6.36 m*K/W U-Value: 0.153 W/m?K

Input component assembly

Units: §I No calculation results available.

|

~ Fraunhofer 34

IBP



Example: Wooden Flat Roof Construction

Input: Component — Assembly / Monitor Positions

Moisture source in the interior 5 mm of the Oriented Strand Board.

[r) wure Pro6.1

=X
Project Inputs Run Outpuis Options Database ResultAnalyss 7
Dl B 2REEBAEBCOR? 100
(> Project ‘Case: flat roof
= 5] case: 1fiatroof (Act Case)

| ESSEmBiMontorPasiions] | Orientation/inclinaton/Height | Surface Transfer Coefi | Inifal Conditions |

B Tk o Sources, Sinks
and Board (density 615 kg/m?) 0022 Moteriol Data

0

Exteard eft Side) [
002,

|
1

interior (Right Side)
024 0.0C0.02:0.0125

VUV EUE N Ly -l Oriented Strand Board (density 615 kg/m*

rHygrothermal Sources @
Nr.|Type |

New Heat Source ...

ign from

Rtz | Af:;mcm T New Moisture Source ..
e -
- I
Select material fayer .o

F::c‘;":::n;;ﬁ T;..:’.;:z?;mw T — NeW MOiSture S Durcf%f:n New Air Change Source ... |

Units: 81 No calculation results available.
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Example: Wooden Flat Roof Construction

Input: Component — Assembly / Monitor Positions

Moisture source in the interior
5 mm of the Oriented Strand Board.

Moisture Source aa - - l&r

Spread Area
QOng Flement Start Depth in Layer [m] 0.017

@ Several Elements

Interior 5 mm of the Oriented Str

MName Infiltration

End Depth in Layer [m] 0.022

Whole Layer
Source Type Source Term Cut-Off [kg/m?]
Transientfrom File No Cut-Off
Fraction of Drvina Rain Cut-Off at Max. Water Content
@ Air Infiltration model IBP @ Cut-Off at Free Water Saturation |
Constant Monthly Moisture Load User-Defined I
L
Envelope Infiltration g50 [m*/m?h] L
3 |A|rT\ghtﬂess ClassB -

Stack Height[m] 5

Mechanical Ventilation Overpressure [Pa] 0

Adapt air infiltration source |

" OK X Cancel ? Help

and Board

~ Fraunhofer
IBP

36



Example: Wooden Flat Roof Construction

Input: Component - Orientation

(¥} WUFI® Pro 6.1 5l J
Project Inputs Run Outputs Options Detabese ResultAnabysis ¢
D2l % 2R 2 EBBOR ? 190

(i Project

-3 Case: 1 fat roof (Act Case)

Case: flat roof

- Component Assembly/Monitor Positions | |[ONGHEONINCINAIGRINEIGN | Surface Transfer Coeff. | Initial Conditions
i~ Assembly/Monitor Positions
HI ™ i ntation] Qrientation

Inclination
i o Surface Transfer Coeff.

-~ Initial Conditions
[ Control
¥ Climate

Inclination [] 3

Building Height/Driving Rain Coefficients
[Z] Rain load calculation according to ASHRAE Standard 160

RI[-] 1
R2[s/m] 0

Note:
RainLoad =
Rain*(R1+R2* Wind Velocity)

Adapt orientation and inclination

Units: 81 No calculation results available.

\

~ Fraunhofer

IBP



Example: Wooden Flat Roof Construction

Input: Component — Surface Transfer Coeff.

[ WUFI® Pro 6.1 o e S

Project Inputs Run Outputs Options Database Result Analysis ?

DEHRRERR S ERECT|? 100

([ Project Case: flat roof
=31 Case: 1flat roof (Act Case)
@ Companent AssemblyMonitor Positions | Orientati ion/Height | |SiiaeeransienGosR = Iniial Condiions |

Assembly/Manitor Positions

Orientation v

Surface Transfer Coeft Heat Transfer Coefficient [W/m?K] 19.0 [nooi -] Heat tranSfer

~ Initial Conditions "
. C‘um.mt; includes long-wave radiation parts [W/m3K] 65 fOr flat rOOfS
ma wind-dependent =l L
Sd-Value [m] 300 User-Defined -
A I e e A e
Short-Wave Radiation Absorptivity [-] 038 [Dark -
s—
Long-Wave Radiation Emissivity [ -] 09
Explicit Radiation Bal Note: This option takes radiative cooling due to long-wave
PR e O e e e ey
accurate countemadiation data in the westherfile
Ground ShortWave Reflectivity [-] 02 [tandard value -]
Adhering Fraction of Rain[ -] — [No absorption -] ‘
FInterior Surface (Right Side}

Heat Transfer Coefficient [\W/mK] 80 (Roof)
Sd-Value [m] - [No coating -

oefficient
19 W/m2K

licit Radiation Balance!

absorption!

ents!

Units: Sl No calculation results available.

~ Fraunhofer

IBP

38



Example: Wooden Flat Roof Construction

Input: Component — Initial Conditions

| WUFI® Pro 6.1

Project Inputs Run Outputs Options Database Result Analysis

Dl &2 x EXRBDEBOR ? 100

Project

-3 Case: 1 fat roof (Act Case)
- Component

-~ Assembly/Monitor Positions
-~ Orientation

-~ Surface Transfer Coeff.

qadl 2! Condiiions|

E control

“ Climate

Case: flat roof

feight | Surface Transfer Coeff. | [iiialCONGONS]

A v Paositions | O

Initial Moisture in Component
@ Constant Across Component

© Ineach Layer

©) Read from File

Initial Relative Humidity [-] 08

Initial Water Content in Different Layers

Material

No.
Layer

1 Qriented Strand Board (density 615 kg/m®)
2 Mineral Wool (heat cond.: 0.04 WjmK)
3 PA-Membrane
4 |AirLayer25mm
5 Gypsum Board

Units: 81 No calculation results available.

Initial Temperature in Component

© Constant Across Component

) Read from File

Initial Temperature in Component ['C] 20

Thickn Water

Content

[m] [kg/m®]
0022 920
024 178
0.001 044
0025 188

00125 63

No changes required
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Example: Wooden Flat Roof Construction

Input: Control — Calculation Period / Profiles

S es - T T - 3 |

Project Inputs Run Outputs Options Database Result Analysis 7
D2l % 2R 2 EBBOR ? 00

() Project Case: flat roof
-3 Case: 1 fat roof (Act Case)
£-B Component [CERTIEHEnPEHORIPIONES] | Nomerics
i - Assembly/Monitor Positions
i ..of Orientation Start & End / Profiles

i L. Surface Transfer Coeff -
i . Initial Conditions Calculation Profiles Date Hour
B E control

¥4 Calculation Period/Profiles Start Profile 1 01102017  |00:00:00

+ Numerics End Profile 2 01.10.2022  00:00:00

3¢ Climate Delete

Copy

=
=

05042017  00:00:00 inserl

Time Steps [h] 1

Adapt calculation period

Units: 81 No calculation results available.
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Example: Wooden Flat Roof Construction

Input: Control — Numerics

s ———— .. 3

Project Inputs Run Outputs Options Database Result Analysis

Dl &2 x EXRBDEBOR ? 100

(" Project

-3 Case: 1 fat roof (Act Case)
- Component
-~ Assembly/Monitor Positions
-~ Orientation
-~ Surface Transfer Coeff.

Case: flat roof
Calculation Period { Profiles | INUMBHES]

Maode of Calculation
[¥|Heat Transport Calculation

-~ Inifial Conditions
—-F Control [7| Moisture Transpart Calculation

~ Calculation Period/Profiles
4

Hygrothermal Special Options
~ Climate [7] Excluding Capillary Conduction

[7] Excluding Latent Heat of Evaporation

[l Excluding Temperature Dependency in Latent Heat of Evaporation

[C]Excluding Latent Heat of Fusion

[]Excluding Temp and Moisture D of Thermal Conducivity

Numerical Parameters
[¥Increased Accuracy
[V] Adapted Convergence

‘Adaptive Time Step Control
[C|Enable
Geometry

@ Cartesian

©) Radially Symmetric

No changes required

Units: 81 No calculation results available.
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Example: Wooden Flat Roof Construction

Input: Climate — Outdoor (left side)

(¥} WUFI® Pro 6.1
Project Inputs

Run Outputs Options Database

DEH %X ERE R

Result Analysis

Bom| 2

100

([} Project | Case: flat roof
=] Caser 1 flat roof (Act. Case) |
5. Component |GUEOICimeie (LehSi8)|  Incoor Climate (Right Side) |
i - Assembly/Monitor Positions .
-~ Orientation @ From Map  File :9 EN 15025IWTA5—2| @ 180 13788 | @ ASHRAE 160 | @ Sine Curves Sel ECt |0cat|0 n
-~ Surface Transfer Coeff.
-~ Initial Conditions .
H Holzkirchen; Fraunhofer-IBP, Moisture Reference Year Set Climate. 1 £ Details
& Contol ) (46 Dot |
. Caleulation Period/Profiles & Temperature / Relative Humicity | &% Climate Analysis |
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Example: Wooden Flat Roof Construction

Input: Climate — Indoor (right side)

WS pra 61— | 3 (i)

Project Inputs Run Outputs Options Database Result Analysis

DeH &2k xRS BB ? 100

No changes required

([:‘:mi:d i e Case: flat roof . . . . .
=] ase: 1 flat roof (Act Case] f d I h d I d
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Units: 81 No calculation results available.
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Example: Wooden Flat Roof Construction

Evaluation with the Quick Graphs:
Total Water Content

Total Water Content

Evaluation:

/\ Total water content
W \ decreases and reaches

the dynamic equilibrium
\ after 3 years

intent [kg/m?]
[

— OK

the individual layers

\ / \ / \ // \ // \ » Detailed evaluation of
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Example: Wooden Flat Roof Construction

Evaluation with the Quick Graphs:
Water Content in the Oriented Strand Board

Oriented Strand Board (density 615 kg/m®)

% /\ /\k /N ml |
12) V/ .\// 1V/ 1V 1\ 12
01.01.2019 01.01.2020 01.01.2021 01.01.2022 °

Evaluation:

Water content in the
Oriented Strand Board
decreases and reaches
the dynamic equilibrium
also after 3 years.

The water content remains
below the limit value of

18 % by mass according
to DIN 68800 — uncritical!

— However, the
evaluation of the wood
moisture according to
WTA is shown
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Example: Wooden Flat Roof Construction

Evaluation with WUFI Gaph:
wood pore air moisture in the Oriented Strand Board according WTA 6-8

1 woRspoe: N op.n wUF Graph I

Project Inputs Run Outputs Options Database Result Analysis 7
D 2R EXR B BEHOR|? 100

{f Project

N
= Component

----- + Assembly/Monitor Positions

..... + Orientation flat roof

----- + Surface Transfer Coeff.

----- + Initial Conditions Remarks

=-f+f Control

----- + Calculation Period/Profiles

----- " Numerics

=<4~ Climate

----- + Qutdoor (Left Side)

----- + Indoor (Right Side)

I':'IE Quick Graph

Case: flat roof

Case Name
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Example: Wooden Flat Roof Construction

Evaluation with WUFI Gaph:
wood pore air moisture in the Oriented Strand Board according WTA 6-8

(=

Total Water Content

\Water content [kg/m?]
|

Right-click in “User-defined” ow
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Example: Wooden Flat Roof Construction

Evaluation with WUFI Gaph:
wood pore air moisture in the Oriented Strand Board according WTA 6-8

User defined
right-click here
Temperature
Relative humidity
Water content 4 g 0 0 5
oplethe Evaluation of the wood pore air moisture according to WTA
Averaged flux density * /
Flow »
WTAG-8 Woed pore air moisture WTA
User defined i
Water content in M.-% (mv)
Lirnit water content in M.-%
|ﬁ Ready
==
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IBP



Example: Wooden Flat Roof Construction

Evaluation with WUFI Gaph:
wood pore air moisture in the Oriented Strand Board according WTA 6-8

e i e ..., |
=

Select the interior centimeter
of the Oriented Strand Board

Collective selection of 1 cm
according to WTA is preset

File Ci: fiat roof - F 0:imp. + | Type [Woed pore air moistu x| Module [X-¥-Plot for selection
Values

Collective selection (1 cm)

ccccccc

Res. ntity X
Rest ntity ¥
TTTTT re WTA
Seri F
Stal
Middle color -
uuuuuuuu =1
Cancel
X-Ais label Temperature [*C]
H H (13
I¥-Axis label Relstive humidity [%] M Confl rm WIth OK
”
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Example: Wooden Flat Roof Construction

Evaluation with WUFI Gaph:
wood pore air moisture in the Oriented Strand Board according WTA 6-8

[) Projectl - WUFI® Graph 2.47. C=ro X
page Current Help

eeeeeee

Evaluation:

Rfs:l Wood pore air moisture WTA 6-8

The relative pore air
moisture in the interior
centimeter of the
Oriented Strand Board
doesn’t exceed the limit
value according to WTA.

eeeeeeeeee

;§ 5
Relative humidity [%]

— uncritical

7 14.
Temperature [°C]

M Wood pore air moisture == Limit moisture WTA
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