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Introduction

The Condensation Tool is the new tool developed by Passive House Institute, in the commonly used
Excel format *.xIsx.

This tool is based on the International Standard ISO 13788:2012 and provides simplified calculation me-
thods that enable calculation of:

* The hygrothermal performance of building components and building elements;

* Internal surface temperature to avoid critical surface humidity;

» Temperature and vapour pressure inside the component to estimate interstitial condensation.

The moisture transfer theory is complex and requires information that is typically hard to gather; the theory
requires highly specific knowledge of hygrothermal calculation.

The most common values available for the building materials are not sufficient for describing the moisture
transfer process accurately. The designer needs more data e.g. moisture and capillarity function, moisture
content of the material, inclination of the component, short and long-wave radiations, hourly climate data
etc., to obtain more precise and complete results.

This method brings more reliable results for lightweight and airtight components that do not contain mate-
rials with a large water storage capacity.

This method (Glaser Method) and this tool are based on simplified calculations. Users should note
that where a component is not verified following this methodology, it could in theory be verified
using different and more detailled methods e.g. dynamic calculations according to EN 15026.

The method is an assessment rather than an accurate prediction tool.

The ISO 13788:2012 is a monthly calculation and does not take into account:

» The variation of thermal conductivity, heat transport and other moisture content and temperature
properties;

» Capillary suction, sorption coefficient, liquid transfer and moisture capacity of materials;

* Three- or two-dimensional moisture transport;

» Air leakages through the various layers of the component;

» External climate conditions as solar radiation, rainfall, wind exposure;

« Air, rising damp, rain or underground infiltrations;

*  Gravity;

* Moisture transport other than vapour diffusion;

Condensation Tool is composed by these worksheets:

* Instructions: It containes the general information and the necessary instructions about how to use
the tool.

* Climate: there are the options to define the exterior and interior climates to use for the verification.

* Assembly: In this worksheet the designer inserts the structure, materials and hygrothermal data of the
component to verify.
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Input sequence

Climate worksheet Assambly worksheet

Structure, layers,
Exterior climate Definition materials input area,

temperature factor
PHPP User
dataset defined

Exterior and interior

selected climate
- - Boundary
Selected exterior climate

Conditions Starting month of
condensation

Monthly condesati-
on rate and accu-

mulation
Interior climate Verification

Max. accumulation
moisture content

ACR & Air con- Continental
humidity ditioned & tropical
sources building climates

Maritime
climates

SeilulE 12-months calculati-
alculation
Selected interior climate on and graphs

Input required

Not input required
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Climate worksheet

The climate worksheet is divided into exterior and interior climate types.
To keep comprehension of the worksheet as easy as possible, the structure and layout are the same for
all issues as shown in the image below.

4| Maritime climates Location: 4 RS —thnsbaad: Lonesfeol LF D8 Sl eS0T B
&i Set paint Min & 2000 | i e
temperatures Maw & 25.0 |1 Inzere "
Jan Feb Ilar Apr Wy Jun «Jul Aug Sep Dk el Dl
Interier emperature (2| 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0
Interior kemperature [1C]
Iordation 2R intsenal Aumidity clerras 1V cxtornal fomparatirs
Humidity Clas=s Humidity cla== Building Dielta p - \
2 Inzert a walue from 110 5 [Fa] P P =P t4ap
s
~
5 |Special buildings, e.g. laundry, brewery, swimming pool | 1360 - :
e
-
q |Sp0lts halls, kitchenz, canteens | 1080 . -
3 | Building= with unknown oceupancy | 210 _
z [ Offices, dwellings with normal occupancy and ventilation | 40 o B
1 [Uncccupied buildings, starage of dry gocds | p
1 2 4 4 5 [ ! E ] 1 1 12
Day= i | 28 i 30 i 30 kil il 30 i | 30 i |
Ianth Jan Feb Mar Apr Ilay Jun Jul Aug Sep Dt Mow Dec
Exterior temperature [1C 14 05 £.2 10,1 152 172 121 7e 44 9.2 4.3 -21
[Extarior rel humidity 1] 88,25 THAx 4.3 B30 56,95 E7ax T2EH T0.2% T4 T29% 226 9045
Services Heating { Heating i Heating @ Heating | Heating { Cooling §| Cooling { Cooling | Heating | Heating | Heating { Heating
Interior emperature [C1| 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0
Intericr rel. humidity [%1] 61,3 518 A13m 54,05 53.5% Tra 80,25 82.8% TaIx E4.6 53,230 56,9
| Condensation [1C] | 9,64 9,83 966 10,41 1,26 14,98 16,44 16,98 15,04 13,12 1,80 10,94 |
| [ald growth [C] | 12,00 12,20 12,02 12,20 15,29 18,48 20,05 2055 12,56 16,59 15,23 14,34 |
[ fe.:min[-] [T 054 | 0525 0373 | oma [ o4ez | 1026 [ 12z | o743 [ ngsd | 0696 [ 0744 |
nterior rel. humidiy %]
- --+-- [nterior temperature [1C]
25
20,0 20,0 20,0 20.0 20,0 20.0 20,0 20,0 20,0 20,0 20,0 20,0
20
L - 4 -
=
e 15 1
s
[rd
wo
[ -1 -
]
=
e & . o
- :31‘3{-. 52% 5% 4% 58% T3% 80% 3% T3% B85% 5% .EE!“.LI: N
1 2 3 4 ] MONTHS i g g ] 2
Warst fr,; case g, §, [0.) 8 & (5] PilE] | Pira (5] Feerimin Bond Bmald
Manth ['C] [%] el [%] [Fa] [Fa] [ [cl [cl
Aug 178 T0,2% 20.0 833 1938 2337 1.25 17.0 20,6
Jan Feb Ilar Apr [T Jun Jul Aug Sep Ot Mo Dec
Interior kemperature [C]) 20,0 20.0 20.0 20.0 20,0 20.0 20,0 20.0 20,0 20.0 20.0 20.0
Intericr rel. humidity (51 5% 523 Sl Sds 585 T3 B0 83 T3 B3 595 563

Input area

Main calculation

Main results

results and details
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At the top of each option, the temperature and/or relative humidity set point data are inputted.

Below, the main calculations and details for the selected boundary condition are shown.

At the bottom of each section, a graph is shown describing the main results for the selected climate.

The input values for the different climate options, can be displayed using the plus sign on the left hand of
the working area (see the picture below).

9 I [1-PHPP
10 Selected
1 [ x [Test city
12
13
= [1]|pHPP Loca
62
6 |2‘User Defined Local
99
100 Selected Exterior Climate
101
102! Select the exterior boundary condition foll(
103
104
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Exterior climate

The external temperature is the monthly mean external air temperature at the project location.

For the calculation of roofs, the tool automatically takes into account the simplified methodology given in
ISO 13790, where the external monthly temperature is reduced by 2 K. This is a simplified method to take
in account cooling by long wave radiation.

At the top a cell shows which option is selected.

A graph is shown at the bottom of each section that describes the main results.

In the exterior climate area, the user has two options to input the exterior climate data of the building
location:

1. PHPP DATASET;

2. USER DEFINED.

Clicking on the plus sign on the left hand, the respective area is shown.

Climate Data definition

Exterior Climate

C
Insert the data then select the exterior boundary condition according to the project location. 9
ol o =
Seleatad 8‘
[ 4 [1- PHPP |
4 ©
| |Tesl city | "9
(@]
Q<
0
1|PHPP Lacation: A 7ERT -t FIETTEE, YO ooy S r s HighenG s 07 A
2|User Defined Location:  Fastady LovestGel &7 LT HighanS ol O J1O7
Selecied CXIeNor Lilmnate |
(]
Select the exterior boundary condition following the building use and the project location from options 1 to 4. -o"-:-
-—
>
Q
£
@]
-—
2]
c
o
=
S
. 74 = - - -
-—
O
. Qo
Climate data ocation Coldest month Hottest month Transparent component ()
Source G 9. (6.) R 9. (8. Element n
H - \ } el
1 - PHPP A H 2,10 H 30,4 18,1C 72,8 ‘.(7)'
- R erio on of coolin [
e Zon n E = - ;
4 o)
Q.
n F T i un 1 N 9
E 1,9 ) 10,1 15,2 7,2 1 14,4 9,2 4,3 2,1 a
= £ 0% 11}
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PHPP dataset

1 |PHPP Location: ATO s Lowest Be 210 Hig
Copy from PHPP and paste in the cells below.
1-PHPP Selected
[+ [ =2 [ 3 [ & [ s s | 7 [ & [ s [ w [ m [ 12
Days [ T T T T T T T -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
gl
AT0032b-Innsbruck P B - Esi.ngger? 11,38 | Hihe [l =78 106
k]

Aubentemperatur 06 53 101 152 172 18,1 17,8 14,4 92 43 =
Strahlung Mord 17,0 240 330 42,0 420 38,0 34,0 7.0 20,0 13,0 =
Strahlung Dst 30,0 50,0 83,0 96,0 84,0 38,0 81,0 55,0 50,0 240 g
Strahlung Stid 34,0 103,0 106,0 94,0 31,0 91,0 95,0 102,0 107,0 51,0 €
Strahlung West 39,0 54,0 710 30,0 78,0 70,0 710 550 46,0 25,0 §
Strahlung Horizontal 570 93,0 136,0 158,0 183,0 159,0 138,0 105,0 o 39,0 =
Taupunkttemperatur -24 1.1 2.4 67 11,1 131 12,3 10,1 45 16 c
Himmelstemperatur 12,5 78 -48 -06 48 72 62 -3.3 12 ‘C
Badentemperatur 10,3 10,6 11,5 12,5 137 144 147 13,5 12,4 ©

Exterior rel. humidity (] LES 63,1 bb B 3% 12,67 '

T aupunkttemperatur 4 = 11 7 P—

38 78% 742 83 57 57 73 70% 75% 73% 3% 90

Jan ret ar Apr ay Jun Ju Aug ci {0 Dec
Enteriortemperate [C]] 1,9 06 53 10,1 15,2 17,2 18,1 17,8 9,2 43 24
Evterionrel, humidity (21| 88% 78% 4% 63% 57% 67% 73% 0% 73% B3% 90%

Copy from an existing PHPP dataset and paste in the relative field.

NOTE: Select the area from location name cell to december ground temperature cell.
The tool automatically calculates the relative humidy of the location from the dew point temperature.

12



2‘ User Defined Location:  Test city Low 1,00 Highest Be [° ( 21,00
Location name "ec cit
Test city
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Exterior temperature [°C] 1.0 2,0 6.0 11,0 16,0 20,0 21,0 21,0 17.0 12,0 7.0 3.0
Exterior rel. humidity [%]| 85,0% 84,0% 78,0% 72,0% 68,0% 69,0% 73,0% 75,0% 79,0% 83,0% 88,0% 88,0%
\ 45 | 1814 \ \ 881
| | 1312 | | 2488 | | | 100
850 a4 789 72% 689 69% 73 75% 7 83% 8g¢ 88%
Jan Feb Mar Apr May Jun Jul Aug Sep Oct N Dec
mperature [°C 1.0 2,0 6,0 11,0 16,0 20,0 21,0 21,0 17,0 12,0 7,0 3.0
humidity [%] 85% 84% 78% 72% 68% 69% 73% 75% 79% 83% 88% 88%

Manual input of the exterior values of monthly mean temperature and monthly mean relative humidity.
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Selected exterior climate

The selected Exterior and interior climate inputs used for the yearly calculation are always visible.

Select the dataset chosen as exterior boundary condition between the previous options.

These values are the parameters used for the monthly calculation in the ,Assembly” worksheet.

The tool shows the graph and the main parameters related to the selected climate. If the PHPP climate
data is selected, more information regarding Passive House Components appear.

Selected Exterior Climate

Select the exterior boundary condition following the building use and the project location from options 1 to 4.

Climate data Location Coldest month Hottest month Transparent component
Source 8 Q. (B:) 6 Q. (6.) Element Be pin Comfort
H H ra [%] ra [%] 5 [ Cl
1-FHFP AT0032b-Innsbruck 2,10 90,4% 18,10 72,6% Windows -16.0
Clmate e Regon | oo oo | e [ et cizng e i
L] H WIm?K) H WIHm*K) H
“ Cool-temperate 0,15 0,86 0,85 0,70 Triple thermally insulated glazing Shading, night ventilation
E 1 0 0,1 15,2 17.2 1 1 44 ),2 21
v v
Drop-down list for selecting the Information regarding Passive
exterior climate to use in the House Components according
yearly verification to the climate data
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Interior climate

The following interior climate parameters are considered:
ACR and humidity sources;
Air conditioned building;

Contineltal and tropical climates (ISO 13788);
Maritime climates (1SO 13788).

1.

2.
3.
4

At the top of each option, the temperature and/or relative humidity set point data are inputted.
Below, the main calculations for the selected boundary condition are shown.
At the bottom of each section, a graph is shown describing the main results for the selected climate.

2 | Air conditioned building Lacation: A F2EE TSt Lowvasisa S OF S8 A ol 07 e
Interior temperature and relative humidity are controlled at specific set points. ]
Inzert datain the cellz “Set points™ OR  inthe cells "Interior Temp. and rel humidity” for each month, 9
@©
| 8i Setpoint | Heating  Bideaties | [C] | Jre #ilEil Set paint  [Minimun set pointgi [ 4] | ] _} 5
temperatures | Cooling  Zicaaling = qrea humidity [Masimun setpointgi] =] | b o
c
Jan Feb ar Apr ay Jun Jul Aug Sep Ot Mow Dle
Intericr temperature [C] 20,0 20,0 20,0 20,0 22,0 24.0 24.5 24.5 225 20,0 20,0 200
Interior rel. humidity [%]] 49,032 50,03 54,05 59,03 64,03 68,03 69,03 69,03 65,03 60,03 5505 51,03
1 2 3 4 5 g 7 g 3 10 1 12
Diays 3 28 31 30 3 30 3 3 30 3 30 3
Maonth Jan Feb [lar Apr Play Jun Jul Aug Sep it (=11} Clec
Exterior temperature: ['G -14 05 53 101 15,2 172 18,1 178 144 32 4.3 21
[Exterior rel. humidiey 3] 82,25 CEE 74,30 E3,1% BEBM E73% V26N 70,2 ThAN 284 826N 83045 S
=
Serdices Heating : Heating | Heating : Heating | Heating @ Cooling | Cooling ¢ Cooling | Heating @ Heating | Heating @ Heating 0
Interior temperature [CYf 20,0 20,0 20,0 20,0 220 240 245 245 225 200 200 20,0 8
Interior rel. humidivy [%]{ 43,05 50,05 54,05 53,05 E4,05 E&,0% £3,05 £3,00¢ B5.0% E0,0% 55,05 51,0 ©
(&)
[ Condensation [C]] 837 327 042 1,76 14,88 17,73 18,44 18,44 15,59 12,00 10,639 356 | c
[ Maldgrowth [E] [ 12,32 1262 13,80 15,17 18,29 21,32 22,05 22,05 19,12 15,43 14,09 1283 | ‘©
=
[ Fieas i [-] [ ng4a 0,620 0,578 0512 0,463 0,606 0817 0,634 0,583 0577 0623 [
Extarior rel. humidity [ 3] Irterior rel. humidty [
- «- - Exfaior temperature [*C] - Interior temperature [FG]
30 100
24,0 o = a0%
2 20 . 25
W 200 200 200 00 e 20,0 200 mg  80% =
£ 20 * - * ULl B - - 0% r;
F . - - - =
E'.[' i85 y | 0% IJ
= ] —
= " LT )
= 5 - a0 & >
) | 0% = _} o
0 | = e 10% c
483 50% 4% 58% 4% 8% 8% A% a5% a0% 55% a1% =
5 0% ®©
1 2 3 4 5 ] 7 ] B 0 2
) MONTHS =
worst e, case 6, $. [8.) 6 & (5] FilEl | Piea (B FFuri min [ Bimald
Manth ['C] [%] ['cl [%] [Pa] [Pa] [-] [C] [Cl
Dec -2 30,45 20.0 5l 1132 2337 0.68 9.6 12.9
Jan Feb Iar Apr ay Jun Jul Aug Sep Ot Mow Dlec
Intericr temperature [C]] 20,0 20.0 20,0 20,0 22.0 24.0 24.5 24.5 225 20,0 20,0 200
Interior rel. humidity [%1]  49% 50 G4 59 64 68 69 69 65 [ 55 51%
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ACR and humidity sources

The user can insert the air change rate (ACR) and humidity sources, according to the expected use of the
building. The input are is shown in the picture below.

1 ‘ACR and Humidity sources Location: AT0032b-Innsbruck LowestBe P C]  -2,10 HighestBe [ C] 18,10
8 Setpoint | Min B ral | 200 INDOOR MJISTURE SOURCES Average User
‘ temperatures | Max [} Fa [ 20 in Dwelling units [kg/Event] [kg/Event] [Time*day] [ko/day]
Bathing 0.06-0.16 0,12 0,50 0,06
| Use the “T of "Continental/Tropical climate” b | Showering 0.20-0.40 0,30 2,00 0,80
Inzert Sauna bathing 0.00-1.28 0,64 0,00
Ventilation strategy Whirlpools 0.12-0.32 0,18 0,15 0,03
Air change rate strategy | 1 - Fixed Tumble drier 0.00-0.70 0,35 0,00
Ventilation Unvented drying 1.25-3.50 2,38 0,20 0,48
1 - Fixed Air change rate [1th] n= | 0,50 Iraning 0.00-0.60 0,30 0,20 0,08
2 - Variable Air change rate (IS0 13788) [t n=0,2+(0,04*T.) Floor mopping 0.30-5.00 0,50 0,30 018
3 - Variable Air change rate (user definer) [Wh]] n= user defined-sach month] | Breakfast 0.13-052 0,20 1,00 0,20
o s Marmbilatinn sirabaguraebions i the cons balon Lunch 0.25-1.75 0,50 1,00 0,50
Dinner 0.47-3.86 0,60 1,00 0,60
Geometrical characteristics Hand dishwashing 0.10-0.60 0,30 0,30 0,09
Met Height H [m] 25 Dishwashing machine 0.20-0.40 0,30 0,50 0,15
Met area [mi2] A IEF] 100,0 2,91
Int. net volume [m3] v [m’] 250,0 [hday] [ko/day] [ko/day] [Unitz]
Humans [ 16 0.50-2.00 1,25 4,0 3,33
Pets 0.10-1.20 0,40 1,0 0,40
|Interna| moisture excess | Agquarium 0.40-1.40 0,30 0,0
[Moisture prod. rate G kgh | o040 | Plants 0.10-0.50 0,15 80 120
4,93
Constant Total daily moisture production rate [kg/day] | 7,85
Mol. Weight Airfwater [a/mol] | 0,822 Total hourly moisture production rate G [ka/h] | 0,33
Gas constant for water Rv [F'a.mz.'[K.kgll 452,0
Thermodinamic Temp. 8 " Kl 2735 User defined - Total daily meisture production rate [kg/day] | 9,60
Atmosferic pressure Pan Fal | 101225 Total hourly moisture production rate G kahl | 0400
Jan Feb Iar Apr May Jun Jul Aug Sep Oct Nowv Dec
Irterior temperature [C] 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0
Interior temperature [C]
Ventilation strategy | 1 - Fixed
- ACH k] 050 | os0 [ os0 [ os0 [ os0 [ os [ o050 [ 050 0,50 0,50 050 [ 050
Interiorrel, humidig <1 | 38.2% | 400% | 469% | H19% | e05% | 754% | 830m | 797% 71,4% 54,8% 479% | 384%

Drop-down list

Set point input

Clicking on the Drop-down list, the user has three options for inserting the ACR:

Ventilation strategy

Air change rate strategy | 1 -Fixed |~
Ventilation
1 - Fixed Air change rate [1h] n= | 0,50

2 - Variable Air change rate (ISO 13788) [1m]

n=0,2+(0,04*T,)

3 - Variable Air change rate (user definer) [1ih]

N=user defined-each manth

1. Fixed Air change rate [1/h]: the user inserts one value for the whole year;

2. Variable Air change rate [1/h]: the value is calculated using the following formula (n = 0,2 + 0,04 6e)

where n is the air change rate per hour.

3. Variable Air change rate (user defined) [1/h]: the user can insert a specific ACR for each month.

Detailed indoor sources calculation

Manual input

16
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The designer can use the table of ,Indoor moisure sources® or insert manually the value for the ,Total
daily moisture production rate” [kg/day] that defines the internal moisture excess to add to the exterior
moisture, which is necessary to find the interior relative humidity.

NOTE: Without precise information, the designer may use the values written in the column ,,Aver-
age‘“ as a suggestion.

Air conditioned building

The designer can insert the temperature and relative humidity values either using the set point (if the
values are the same for the whole 12 months), or by inputting both parameters manually for each month.

2| Air conditioned building Location: 4 lowsmbalOF -2 Hiphamd a0 R
-—
Interior temperature and relative humidity are controlled at specific set points. (_3
_> Q.
& Set paint Heating  Sincating [ 200 ['cl i [5i] Set paint Minimun set point i [*] 505 'Es
temperatures Cooling  ®icaaling [C] 25.0 ['E] hmidity Maximun s=t paint di [=] 505z N
Jan Feb lar Apr Ilay Jun Jul Aug Sep Dt =1 Dec
Interior temperatures [C] (_U
Inkericr rel. humidity [%] -
C
1 2 3 [ 5 B 7 3 3 1 i 12 s
Days il 28 il an El a0 il il 30 il a0 il E
Ionth Jan Feb Plar Apr Jun Jul Aug Sep 0 Dec
Exterior temperature ['C] -3 0 B3 0,1 7.2 a1 144 21
Exterior rel. humidity [%] 88.2% TE4% 4.3 B2 E7.3% TEEx 70,27 o4 30,42
Heating Heating Heating Heating Heating Heating
Int 20,0 0 0,0 2 2 0,0
Interior rel. humidity [%] 50,0 50,03 50,054 50,03 50,0

‘ Condensation ['C] |
[ Mold growth [C]_|

[ Frasmin[-] [ oeez | o620 [ o4se | 0255 ¢ - ioooe - . : E [ 037 1 0530 [ 0EEE |

8, o [ i (5] pil&l Frrimin = zand = mald
['C] [%] [ [%1 [Pa] [ [ [cl
-21 a0,45 20,0 5052 1163 0,67 3.3 12,6
Jan Feb Far Apr May Jun Jul Aug Sep Ot Mou Dec
20,0 20.0 20,0 20.0 20.0 25.0 25.0 25.0 20,0 20.0 20.0 20,0
5z 50 53 5z 515 5z 5z 50 53 5z 515 5z

17
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Continental and tropical climates

In the absence of well-defined internal air conditions, ISO 13788 allows the interior temperature and relati-
ve humidity for heated building to be determined. The internal air conditions are derived from external air
temperature. This is a simplified approach to determine the internal temperature and humidity for heated
buildings suitable for dwellings and offices.

Drop-down list
A

=i 354 3| Continental and tropical climates Location: A7 Sb-tnabacd Lowed e F DR Highemfal . BE
355 Expected occupancy
357 of the building - Simplified approach to determine the internal termperature and humidity For ke ated buildings
358 A - Mormal acsupancy [only dwellings and offices]) based on the external air temperature,
4| 352
420 1 2 3 4 5 3 7 3 3 i 1 12
421 Diays kil 28 il 30 H 30 H H 30 il 30 H
422 [Month Jan Feb Ilar Apr Ilay Jun «Jul Aug Sep Ot Moy Des
423 Exterior temperature [13] -19 0.6 5.3 101 15,2 172 121 178 44 9.2 43 -2.1
424 Exterior rel. humidicy [%] | %825 TEA TdIm B30 BEEM EF. 3 TaE T2 764 79 226 04
42
4328 Services Heating Heating Heating Heating Heating Cooling Cooling Cooling Heating Heating Heating He ating
427 Intericr temperature [C] 00 200 200 20,1 Z2E 238 24,1 238 222 200 200 200
428 Inkerior rel. humidity [%] 43,2 45,72 Biod 56,231 B3 B2, B3 B39 59,53 54,3 48,43 43,02
£l E=i
237 [ Condenzation [C] | 71¢ . 734 | 933 | a4 [ 1452 [ Bar | BB 1640 135 [ Wws0 I 8pa | 705 |
438 [ Maldgrewth [C] | 042 T MZe 7 27 [ Ma4 § 180z T @B T E0gr [ 183 1 T ] 1RER T 24 T nEE |
435
240 | Fromin [-] [ ose2 0.550 0507 o4 | oas [ 03t 035 | 0384 | o038 0434 0513 056z |
441
442 - . P -
213 Extzrior rel. humidity [¥%] Interior rel. humid
444 - -4 - Exterior temperature [FC] --#-- |nferior Empers
445 0
448 . - 236 241 238
- 25 225 PR S = 222
A48 w 2 20,0 20,0 20,1 . - g 20, 20,0 Fa
- > 3 . . *
44z 2 L + -+
450 o<
- e 15 e £
451 g
452 = oo -
as3 e 1 .
454 E &
= 5 * .
azz *-
458 o g - .
457 o "
- 43% 45% 500 555 0% 2% 3% 3% a0% 4% 8% fax
458 -5
458 1 2 3 4 5 B T 8 g 10 1 1z
450 MONTHS
451
452 Worst k. case 8, $. @) B; ;I8 il Pirar [E:] [ Band Brmald
453 Flanth ['C] [%] ['Cl [%] [Pa] [Pa] [-1 ['Cl rcl
454 Dec -21 0,43 200 43 1005 2337 0.56 71 103
48!
456 Jan Feb Mlar Apr lay Jun Jul Aug Sep Oct Mow Dec
457 Inkerior temperature ['1C] 20,0 20,0 20,0 20,1 226 23.6 24.1 23.9 22,2 20,0 20,0 20,0
458 Interior rel. humidity [%1 43 463 503 50 [ [F3 63 [ZF3 603 [1ES 433 433
A5

Clicking on the Drop-down list, the user has two option:
1. A - Normal occupancy;
2. B - High occupancy;

Clicking on the plus sign on the left hand, the calculation area with the graps is shown.
The interior temperature and the interior relative humidity are derived from the exterior temperature.

18



Daily mean internal air temperature 0i

——Interior Temp. i

01 - internal temperature, expressed in °C

20 15 10 -5 O 5 10 15 20 25 30

Oe - External temperature, expressed in °C

Daily mean internal air humidity @i (0i)

——A - Normal Occupancy @i (6e)

.
I
Q
o~
@1 (Oi) - Internal relative humidity, expressed in %

0%
20 15 10 -5 0 oS5 10 15 20 25 30

0e - Externaltem perature, expressed in °C

The interior humidity level derives from the expected occupancy of the building (normal occupancy HR
from 35% to 65% or high occupancy from 40% to 70%).

19
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Maritime climates

The designer can insert the interior temperature either using the set point (if the values are the same for
the whole 12 months), or by inputting them manually for each month, or insering a

[T 1]

X

Temp. of Continental and tropical climate” (if these data are suitable for the project).

The relative humidity level is described by humidity classes. Each class is related to a predicted usage of

the building and has a specific moisture load, which is added to the exterior moisture level.

The designer can select the number of the predicted humidity class from 1 (dry) to 5 (very humid) using

the drop-down

The moisture load data are derived from buildings in Western Europe and are suitable for buildings near

costal areas.

list.

in the cell “Use the

4| Maritime climates Location: A F b -thnsbeed lowandaf EF  AEX Mishama 0 B
8i Set point Min g 20,0 rel Usze the ' T of "Continental Tropical climate 1
temperatures Max [ 250 | Inzert "5

Jan Feb Mar Apr Iy Jun Jul Aug Sep Ot Mow Dlec
Interior bemperature [12] 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0 20,0
Intericr temperaturs [1C]
[aristing of Brboraa! iy cfarres W cxtarnal fomparatare
Humidity Class Humidity clas= Building Deltap , = \
2 Inzert a value from 1o § [Pa] of P L Pi =P +Aap
~
L
H |Specia| buildings, .. laundry, brewerd, swimming pool | 1360 ofea 222 il
H\L“x ~.
. 0% 0 — - s
4 | Sports hallz, kitehens, canteens | 1020 . — ‘\\& o i
o T T T h"m, e
3 | Buildings with unknown occupancy | 210 T . et e S ~
2 |DFFices. dwellingz with normal occupdncy and wentilation | E40 N l I R S ___:‘;-'3:_-::},_.__ ~ —:— =
1 | Unoccupied buildings, storage of dry joods | 270 8 10
A
Drop-down list Set point input Manual input

humidity classes
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Selected interior climate

Select here the data set chosen as interior boundary condition among the previous options.
These values are the parameters used for the monthly calculation in the ,Assembly“ worksheet.

The tool shows the graph and the main parameters related to the selected climate.

Selected Interior Climate

=u

- -# - Exterior e mperature [*C]

Exterior rel. humidity [3]

Int=rior rel. b

--#-- Interior &

Select the interior boundaries condition following the building use and the project location among the points 1 to 4.

25 791 P #oommmemae - 22,5
w 20,0 20,0 20,0 20,0 T Tk 20,0 20,0 20,0
|-'I5) 20 R SEETEETPErr e »
= - - - -
w18 - -
E
:’n o o ",
k -
= § = *
:I E
S | | . o N | L Te
- 48% 0% 4% 5E% 4% 58 9% 8% a5 0% 55% 21% .
; 5 3 4 5 8 7 : 9 10 1z
MONTHS
Interior data . Climate . Hyaiene UExkorior . Hyaiene
Source LeGeitn zane IR Opague: FRri ampoRentr Mesinetalled | i #Rr
[-1 i [-] [-] [-1 wWim'E) Wi I-1
2 - Air conditioned building ATO032b-Innzbruck ..‘ Cool-temperate 0.86 0,15 0.85 .Te
Worst fe,; cage g, $. 8. 5 i (8] pilg] Piras (8] Frei i Beand Bl
Maonth [C] [%] [c] [%1 [Fa] [F2] [-1 [c] [c]
Dec 21 H0,4% 20,0 5.0 naz 237 0.68 9.6 12.9
Jan Feb [SE Apr Mlay Jun Jul Aug Sep Dk o Dl
Interior tempreratuge ['C] 20,0 2000 2000 2000 220 240 245 245 225 20,0 2000 2000
Inkericr rel. humidify [%] 492 Bl Lt & Lt b 642 174 [+ 4 [ 4 L1 B0 B L 4
Condensation |[1T] 847 9,27 042 1,75 14,88 17,72 1244 1844 15,59 12,00 10,69 9,56
Mald growth 1] 12,32 12,62 13,80 15,17 18,29 2132 22,08 22,08 19,12 15,43 14,09 12,92
Feeasmin|-] | 0,65 0,52 053 0,51 0,47 0,81 0,82 0,53 0,58 0,58 g2 053

v

Drop-down list for selecting the exterior
climate to use in the yearly verification
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4 Assembly worksheet
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Assembly worksheet

The structure of this worksheet enables it to be copied and pasted as much as needed, as per the number
of assemblies, components etc.

Each copy is connected to the climate worksheet, so the designer has only to define the materials in the
LAssembly Definition” area, select the starting month of calculation in ,Assembly - Boundary conditions®,
to get the hygrothermal performance of this new assembly in Assambly-Verification and Calculation areas.

This worksheet is composed by:

1. Assembly — Definition;

2. Assembly - Boundary conditions - 12 months;
3. Assembly — Verification;

4. Assembly — Calculations;
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Assembly - Definition

Assembly - Definition

01 ud
[ gc 22019 [gim*] Ma - lg/m*] Days] 31 | 1
[ Building assembly ge] -0 [rc pe (Be) | 90% | 8] 200 [rc] oi @) 0% |
..Bssemblyng, assembly deseription Interior inzulaior?  f ] Fto...
Olud {Flat Roof . P00 } 2
t r—rr
Orrientation of building elementé 1 - Roof intetior Fisi: 010 -2.00 Clima zand: 2 Limits PHI User defined
3 ‘— Adjacenttol] - Outdoor | esterior Fise:l 0,04 Fegioff: Cool-temperate Lhvalue 0,15 | —} 4
For condensation ot mould growth on opaque surfaces __interior Bsi: 05 Locatiol 2200 o b nsn o {Fizi min (1,25 025 100
S Area section F3 Thickness 3] Temperature [T Sy p [ | Verifications |
‘ [k ‘ [mm] [meKW] [ C] [-] [m] [Pa] [Pa]
i | interior air 20,00 1870 2337 Condensation Rsi 0,25 [ C]
T Rsi- Interior surface 0,100 18,02 1870 2085 Toin | T, Project | Werified
1 | spachtelung 0,800 7 0,009 17,84 230,0 161 1525 2042 1644 | 1546 |  No
2 |EPSFPlus 0,031 40 1,280 -7,76 50,0 2,00 316 316
3 |Kleber 1,000 20 0,020 -2,18 40,0 0,30 305 305 Mold growth Bsi 0,25 [ C]
4 [Innenputz 1,000 20 0,020 -8,55 23,0 0,45 285 295 Trir, T, Project Verified
5 [Mauerwerk 2,300 250 0,109 -10,71 10,0 2,50 243 243 20,00 | 15,46 | No
& |AuBenputz 0,800 20 0,025 -11,21 23,0 0,458 195 233
7 fru
8 fasimin | fra Project | Verified
g 08 | 086 | no
10
0 | Ree - Exterior surface 0,040 -11,21 195 233 ge and Ma [gim®month]
e | Exterior air 12,00 195 217 0. | M. | Verified
22019 |
| Total Values 3570 1,613 19,84 7,83 4,28E-08 2 1
[em] [mtku] qtot [m] g [kadm’z)] Cond Interfaces U-Value [WIm'K]]
min__ | Froet | Verified
050 | 0620 | no
6 5

Temperature and relative humidity User input area
Temperature factor

Surface thermal resistances

Limits

Verification area

Structure, layers, materials input area

ok whn =

In this area is it possible insert the data needed to describe the component to be verified in terms of the
number of layers, thickness of each layer, lambda and vapor resistance values.

User defined temperature and relative humidity can be inputted above the building assembly description
(Nr.1); the results and associated graphs are shown on the right hand side. These inputted values do

not affect the following area ,Boundary conditions - 12 months* and ,Verification® results. These cells
allow to insert different exterior condition than the climate data selected in the worksheet “CLIMATE” as a
stress test for the component, e.g. Passive House temperature criteria, design temperature, etc.

NOTE: ISO 13788 uses the monthly mean external temperature for the location of the building.

In the cell Ft is it possible input the temperature factor of the component e.qg. if the exerior boundary
condition is an unheated space (Nr. 2).

The orientation of building elements, the exterior and interior surface thermal resistances are automati-
cally set (Nr. 3).

24



'

If the assembly is a roof, the exterior temperature is automatically decreased by 2 K.

ISO 13788 suggests use of the thermal resistance taken from ISO 6946 and S value of 0,01 m for air
cavities, independent of the real dimensions and orientation of the cavity.

On the right hand side of the assembly input area, there are several verification fields that allow checking
of the following parameters (Nr. 4):

* Condensation Rsi 0,25 [° CI:
Condensation Rsi 0,25 [* C]

T rmin T, Project | Verified

927 17,51 Yes

These cells compare the temperature when condensation occurs with the project's interior surface
temperature. If the condensation temperature is below the project temperature, , Yes“appears in the
verification cell, meaning the parameter is positively verified; if the temperature is higher than the project
temperature, ,,No“ will appear.

*  Mould growth Rsi 0,25 [° C]:

Mold growth Rsi 0,25 [° C]
T rmin T, Project Verified

12 62 17,51 Yes

These cells compare the temperature when mould growth is predicted and the project interior surface
temperature. If the mould growth temperature is below the project temperature, , Yes” appears in the
verification cell, meaning the parameter is positively verified; if the temperature is higher than the project
temperature, ,,No“ will appear.

» fRsi:
fFlsi
fosi min fo. Project [ Verified
0,86 0,93 Yes

These cells compare the fRsi minimum acceptable temperature factor and the project fRsi factor. If the
project fRsi factor is above thefRsi minimum value, , Yes” appears in the verification cell, meaning the
parameter is positively verified; if the factor is higher than the project fRsi, ,No“ will appear.

* gc and Ma [g/m?month]:

gc and Ma [g/m’month]
0. M, Verified

0,51 - ]

These cells contain the gc - density of water flow rate [g/m?] for each month and the Ma - accumulated
moisture content [g/m?]. The gc value is related to the current selected month, the Ma is the sum of
every posivite or negative gc value from the starting month of calculation selected in ,Boundary condi-
tions - 12 months: Monthly condensation rate: Starting month of condensation® area.
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* U-Value [W/(mZ?K)]:

U-Value [W/{m*K]]
min Project Verified
0.150 0,306 No

with the minimum recommended value. If the exterior climate is taken from PHPP, the minimum value
following the PHI criteria and limits for PHI components automatically appears. If the exterior climate

is user defined, the designer can input the minimum acceptable value in the yellow cell ,User defined
U-Value-Limits*. If the project U-Value is below the recommended U-Value, , Yes* appears in the verifica-
tion cell, meaning the parameter is positively verified; if the U-Value is higher than, ,No“ will appear.

On the right hand side of the verification cells there are four graphs:

PILLUCTEEE L
—
e

j H

Input area

a) Temperature

b) Monthly condensation rate gc and accumulation Ma

Graphs area

N Temperature Menthly condensation rate gc and accumulation Ma
g — £ —
L —_— EE e
. H 55
5 13 EE J—
2 &
& v TE -
g o 55 —
g s ey
= o £8
1 s 1o -
0 —
i e —
T .
]
Thickness [em]
N Saturation and parfial vapor pressure a5 Saturation and partial vapor pressure
-
-
2 275
200 — a 2601
a Lo — ® el — —
g -y g . s —
Fl = H 1750 —
14 = 3 —
5 = - g —
& e — £ 000 —
$ o _
- 500 —ts
,,,,,, - 25 R = = — —Cis
o o 20— — e
Thickness [cm]

c) Saturation and partial vapour pressure -
x-axis in cm

d) Saturation and partial vapour pressure -

x-axis in S,
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a) Temperature: this shows the temperature through the layers, from the interior to the exterior

boundary conditions. At the left hand side of the graph (interior B.C.) the threshold temperatures for mold
growth, condensation and surface temperature are shown, using as 0,25 m?K/W internal resistance ins-

tead of 0,13 m?K/W.

a5 Temperature Temperature
3 ——Tsi-R0.25
Sg T° Mold Rsi 0,25
25 T° Condensation 0,25
— 2d Spachtelung
O 8 ——EPS F Plus
® 15 —— Kleber
é 13 = Innenpuiz
g 13 = Mauerwerk
E— 5 Aulenputz
@ 3 e
- o —
5 g §l 5 10 15N\20 | 45| 30 35 40 45 50 55 60 65 70 75 |40 85 90___
8 —
-10 — Base
:}g — Ext side
-18 =—Top
Thickness [cm] Int side
b) Monthly condensation rate gc and accumulation Ma;
40 Monthly condensation rate gc and accumulation Ma gc month
------ Ma
30 Spachtelung
20 EPS F Plus
Sy Kieber
g % 10 e [NNENPULZ
& E Mauenweri
EEs 5 10 15 20 | 35| 30 35 40 45 50 55 60 65 70 75 [ 4o 85 AuBenputz
293 .10 _—
28 20 -
30 —
Base
-40 Ext side
-50 Top
—— Intside
c) Saturation and partial vapour pressure. The x-axis uses the real thickness in cm of the building

assembly. Here the saturation and partial pressure through the building component are shown. The ,pv
ideal“ dotted line represents the partial pressure without any condensation.

Saturation and partial vapour pressure

Vapor pressure p

S b

-0 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Thickness [cm]

75 80

85

= =l = pv Sat
........ pv ldeal
——pv
Spachtelung
EPS F Plus
Kleber

= Innenputz

Mauerwerk
AuBenputz

— |0t SidE
— Exi side
Top
Base

90
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d) Saturation and partial vapour pressure. The x-axis uses the S, value in m of the building
assembly.
2500 Saturation and partial vapour pressure "'" g: Zjal
3250 ey
3000 Spachtelung
2750 ——EPSFPlus
a 2500 Kleber
@ * 270 Y-~ Innenputz
% 2000 N Mauerwerk
8 1750 Banl —— AuBenputz
a 1500 T I
= 1250 Bass _—
= L S . —_—
750 R N
0 - g i i | — Nt side
250 o W W s . —— Ext side
0 Top
0 5 10 15 20 25 Base
Sd value [m]

NOTE: The interior of the component is always on the left side of the graph.
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Assembly - Boundary conditions - 12 Months

Assembly - Boundary conditions - 12 months

01 ud

Exterior Climate

Location: 1-PHPP

1 - PHPP 1 2 3 4 5 6 T 8 9 10 11 12
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
Exterior temperature [ C] 19 0,6 5,3 10,1 15,2 17,2 18,1 17,8 14,4 9,2 4,3 2,1
Exteriar rel. humidity [4] 88,2% 78,4% 74,3% 63,1% 56,8% 67,3% 72,6% 70,2% 75,4% 72,9% 82,6% 90,4%
Interior Climate Location: 2 - Air conditioned building
2- Air diti d 1 2 3 4 5 6 T 8 9 10 11 12
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Interior temperature ['C1 20,0 20,0 20,0 20,0 23,0 24,0 24,5 24,5 22,5 20,0 20,0 20,0
Interior rel. humidity [24] 49,0% 50,0% 54,0% 59,0% 64,0% 68,0% 69,0% 69,0% 65,0% 60,0% 55,0% 51,0%
[ Condensation [C] [ 897 | sa27 10,42 11,75 1486 | 1773 | 1844 | 1844 | 1559 12,00 1069 [ 9,56
| 1old growth [°C] | 1232 | 1262 13,80 15,17 1839 | 21,32 | 2205 | 2205 | 13,12 1543 1409 | 1293
[ fominl] [ 065 [ 062 0,58 0,51 047 | 061 | 062 | 063 | 058 0,58 062 | 068
Monthly condensation rate: Starting month of condensation
Select the first month when gc - density of water flow rate [g/m2]
condensation occurs -
Month - -
Oet
+% i s - £ T TR
1 2 3 4 5 5 7 8 9 10 11 =
Days 3 28 3 30 31 30 31 31 30 3 30 3
Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
ge [gim?] 2337 18,471 -7,018 -28,025 -55,261 0,000 0,000 0,000 0,000 0,000 1,945 25857

1. Exterior and interior boundary conditions selected in the ,Climate” worksheet
2. ,Monthly condensation rate: Starting month of condensation” area

This area shows the selected exterior and interior boundary conditions selected in the ,,Climate“ works-
heet as the main boundary conditions to verify and to analyse the component through the following 12
months in the area , Verification”.
In the area ,Monthly condensation rate: Starting month of condensationthe designer has to select the
first month when condensation appears following the gc values shown on the table and on the graph ,gc

- density of water flow rate” [g/m?].

NOTE: in climate areas where the heating and cooling periods are well defined, the trial month
should be just before the coldest period.
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Monthly condensation rate: Starting month of condensation

Select the first month when condensation gc - density of water flow rate [g/m2]
occurs
Month
= Fe Mar oo M un Jul AL Se N e
Oct
+ Condensation occurs, - Evaporat s
1 2 B 4 5 6 7 8 9 10 1 12
Days £l 28 A 30 el 30 £l H 30 £l 30 £l
Months Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
gc [g/m?] 23317 18,471 7,016 29,025 55,261 0.000 0,000 0,000 0,000 0.000 1,945 25 657

v
Drop-down list for selectiong the first month when condensation appears

If no condensation has been found in any month, the interstitial condensation verification is positive.

If condensation occurs in several months, select the month before the month with condensation.

If condensation occurs in all months without having complete evaporation after 12 months, the assembly
is not verified because the amount of water inside the structure will increase years upon year.

Monthly Condensation rate and accumulation

Monthly condensation rate and accumulation

Oct e Fel IV Apr Ju AYg S
10 11 12 1 2 3 4 5 B8 7 8 9
Days kil 30 AN AN 28 k| 30 | 30 kil kil 30
Months Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
ge - density of water flow rate [a/mmonth] 4,251 44,294 61,113 56,147 46,583 34,165 -19,198 -58,137 -46,279 -40,283 -38,806 -16,509
Ma - accumulated moisture content [gim*month] 4,251 48,545 109,658 165,805 212,388 246,552 227,355 169,218 122,939 82,656 43,849 27,341
Interfaces with condensation 1 2 2 2 2 2 1 1 1 1 1 1
Verification Ma=Malim | Ma=MaLim | Ma>MaLim § Ma>MaLim § Ma=MaLim | Ma=MaLim | Ma=MaLim Mot Verified
The accumulated After 12 months
moisture is more condensation is
than the Ma limit. not completely
evaporated

Assembly - Verification

There are several criteria to assess the assembly:
a) No condensation occurs at any interface in any month. The assembily is verified.

b) Condensation occurs in some interfaces and before the end of 12 months, all the accumulated
moisture evaporates. The assembly is verified.

30



'

C) Condensation occurs in one or some interfaces and completely evaporates before the end of the
12 months, but the accumulated moisture was greater than the the maximum amount allowed (Ma

Limit). The assembly is not verified.

d) Condensation occurs in some interfaces, in some months, but after 12 months is not completely

evaporated. The assembly is not verified.

The Verification area contains the results of the calculation. A graph shows visually the numbers in the cells
below, which contain the monthly values of gc, Ma, number of interfaces where condensation occurs and

the verification remark ,Not Verified” if the value does not meet the requirements.

Assembly - Verification

Hud
Monsthly Condensation rate and accamulation
Monthly condensation rate and accumulation
10 11 1z 1 2 ) d 5 ] 7 ) )
3 =0 3 3 28 3 30 3 30 B B 30
et Haw [ Jan Fob Mar Apr May Jun Jul Aug Sor
elwtetaeti) | wble [ 18as [ zses | zzzar | asam | rens [ -zeees | osszca | sess | sess | sees | seee
wteatltetenetil| w000 | 145 | zzeen | seosnz | es3es | 62373 | 23348 | sess | sess | sess | sess | sees
IntorFaces uith candenration ] 1 z z z 1 1 1 ] [ [ [
L Merifizatinn
Tart - Inkeriarrrtase Tatmemanth]
[a<] el
Ha
ac [T 25,56 21,92 47 EXT] S 55,30
EPSFPlur
Ha 1,14 ow,En H R H 1,1 2,37 11,35 Ln
L
[a] Kleber
Ha
ac L L
Innenputz
Ha
[ae] Mansrusrk
Ha
[a<|
Ha
[a<]
Ha
[a<]
Ha
[a=]
Ha
ae
Ha
Firc - Exterinrrurface [a¢mmanthl
[ a2~ donrity af uater flourate [katm® | o00000 | oooted | oozses | oozzse [ optzar | -oo070z [ -o0es0z [ 008526 [ oo000e [ oo000s [ ooo0on | oo000n |
Ja-azcumulatod mairturs zantont [kate] 000000 | 000190 | oezteo | oesesz | oeesze | oeezzy | oezzzs | osooso | osoose | osoose | osoose | oeoose |
I [tz ace. mairture cantent-Matimitiabm] 100 [ 100 [ w0 | w0 [ e [ e [ e | e [ e [ e | e | e |
Erremble na: T " Rrrembly varifeed |
Candsnratinn |Gondsnrationir samplotely suaparated
Hud Ter
Ma Limit | Maximum accumulation of zondonrate doss nak sxesed the Malimit

v

Verifications

area

Detailed gc and Ma Total results

for each interfaces

Maximum value of

accumulated moisture
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A table shows in detail the gc and Ma values for each interfaces and each month.
If condensation occurs, the number become red.
If evaporation occurs, the values are negative.

Monthly Condensation rate and accumulation

Monthly condensation rate and accumulation

Oct e Fel M; ApT I Jui AYQ. e
10 i 12 1 2 3 4 5 6 7 8 ]
Days 31 30 3 31 28 31 30 3 30 31 31 30
Months Oct Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep
g - density of water flow rate g/’ month] 4,251 44,294 61,113 56,147 46,583 34,165 -19,198 -58,137 -46,279 -40.283 -38,806 -16,509
Ma - accumulated moisture content [g/m‘month] 4,251 48,545 109,658 165,805 212,388 246,552 227,355 169,218 122,939 82,656 43,849 27,341
Interfaces with condensation 1 2 2 2 2 2 1 1 1 1 1 1
Verification Ma>Malim | Ma>WaLlim | Ma>Malim | Ma>MaLlim | Ma>MaLlim | Ma>MaLim | Ma>MaLim Mot Verified

In the cell ,Max acc. moisture content - Ma limit [g/m?]“ the designer has to insert the maximum value of
accumulated moisture allowed for the material where condensation occurs. More detailed information
can be found in a national building standards or product requirements.

100 100 100 100

NOTE: For non-absorbent building materials where condensation is above 200 g/m?, the risk of
run-off is very high.

At the bottom of this area the verifications are shown:
a) Condensation: check if condensation occurs and whether it is completely evaporated at the end
of the 12 months.

b) Ma limit: ensure that condensation does not exceed the ,Ma limit®, i.e. the maximum amount of
accumulated moisture that occurs at each interface.

Assembly no. Comments Assembly verified
Condensation Condensation is completely evaporated
01 ud Yes
Ma Limit Maximum accumulation of condensate does not exceed the Ma limit
Assembly no. Comments Assembly verified
Condensation Condensation does not completely evaporate
01 ud Assembly not verified
Ma Limit IMaximum accumulation of condensate exceeds the Ma limit

32



Assembly - Calculations

This area contains the detailed results and verifications of each month.

The layout is the same as the ,Assembly definition® but here the user can find the different condensation
and mould growth temperature limits, graphs and results for every month of the year.
The first month shown is the month selected as starting month in the area ,Assembly boundary conditions

- 12 months*,

Assembly - Calculations

01 ud
[10 Oct gc 102,250 [gm°] Ma 102250 [gim°] Days 321
[1 Building bly e 820 [C] pe (Be) 73% 8 2000 [C] wi (8] 81%
Assembly no Building assembly description Inkeriar insu Ft
0 ud ;Flat Roof - 1.00
Heat transmission resistanoe [PKAY] 41 moct
Orientation of building element’1 - Roof | interior Risi 0,10 ~z,00 Clima zone! 3 Limits PHI  User defined
Adjacent tog\’l - Duldooré euterior Fise: 0,04 Region| Cocl-temperate U-value 0,15 |
For condensation or mauld growth on opaque surlaces  interiar Fisii 0,25 Locatian! ATO032b-Innsbruck fRsimin 025 | 0,35 102 |
Pas Area section A Thickness R Temperature n 54 P Das Verifications |
) Imm] [k rc -] m] IPa] IFal
i_| Interior air 20,00 1898 2337 Condensation Rsi 0,25 [ C]
0 | Rsi- Interior surface 0,100 18,21 1858 2225 T | T.; Project ‘ Verified
1 [Spachtelung 0,300 7,00 0,009 19,14 230 161 1660 2215 1668 | 1818 | Yes
2 [EPSF Plus 0,031 40,00 1,280 2,90 50 2,00 1139 1139
3 |Kleber 1,000 20,00 0,020 2,74 40 0,20 1127 1127 HMold growth Rsi 0.25 [ C1
4 [Innenputz 1,000 20,00 0,020 858 23 0,46 148 1115 T.. | T.Project | Verified
5 [Mauerwerk 2,300 250,00 0,109 772 10 2,50 308 1052 2024 | 1818 | Mo
& |AuBenputz 0,200 20,00 0,025 752 23 0,45 740 1037
? fon
8 [ [ feu Project | Verified
9 08 | 08 | HNo
10
0 | Rse - Exterior surface 0,040 7,52 740 1037 ge arnd Ma [gim*month]
e | Exterior air 7,20 740 1015 0. | M, ‘ Verified
102,250 | 102250 | Mo
i Total Values 35,70 1,61 7,94 7,83 2,96E-08 2
Tem] [k qtot [m] b katim's]] Cond. Interfaces U-Value [Wilm’K)

min | Praject ‘ Verified

B0 | 0620 | Mo

The numbers are red where

v

condensation occurs
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33 e T 5 - R 0,25
gg T Mold Rsi 0,25
25 T® Condensation 0.25
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1750 Innenputz
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a 1500 Mauenwverk
0} S { -
o 1250 AuRenputz
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5 1000
& Te7 I U I i CESC
=>
500 {
I . — |t side
250 T T 1 — Ext side
o e T 01
-5 0 5 15 20 25 30 35 40 —  pace
Thickness [cm]
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250 ——— Spachtelung
——EPSF Plus
£E 200 ——— Kieber
g g 150 Innenputz
£ £ ——— Mauenwverk
N
g = 100 ——— Aulenputz
235 —
28 50 _—
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50 e B 356
—— Ext side
-100 —Top
— |1t sidE
2750 . Saturation and partial vapour pressure === pvsal
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2500 — Vv
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