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Requirements for a water-repellent treatment

German recommendation according to WTA-Merkblatt 3-17
(“Hydrophobierende Impragnierung von mineralischen Baustoffen”)

« Water-repellent treatments of fagades reduce the capillary water absorption.

When properly applied, the treatment should result in A-values
< 0.1 kg/m*\h.

— In WUFI®, this can be modelled by modifying the liquid transport properties
of a thin surface layer of the fagcade material, corresponding to the
penetration depth of the water-repellent agent.

» Sufficient water vapour permeability must be maintained to allow any
moisture entering through imperfections to dry out. Due to the water-repellent
treatment the diffusion resistance of the treated layer must not be
increased by more than 50 %.

— M-value of the surface layer must be adapted separately!
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Consideration of water-repellent treatments in WUFI®

Consideration by adjusting the A-value and the p-value:

Proceeding:

1) Separate a thin surface layer (0.5 — 1 cm, depending on penetration depth
of treatment) from the original wall assembly. To do this, duplicate the
original layer and then adjust the two thicknesses as needed.

2) Edit the material properties of the new exterior layer:

* Unlock the material.

» Check the “Generate” boxes at “Liquid Transport Coefficients” for
suction and redistribution.

* Adjust “Water Absorption Coefficient”.
Note the units: the value in [kg/m?Vs] is obtained by dividing the A-value
in [kg/m2Vh] by 60.

» Adjust the “Water Vapour Diffusion Resistance Factor” of the new
surface layer.
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Proceeding in WUFI®

/| WUFI Pra 7.2
Project Run Outputs Database Result Analysis
E = B B X X

¥ () Project
v EI Case: 1 water-repellent treatment
v m Companent
[HI] Assembly
BB Initial Conditions
> :"" Boundary Conditions (exterior)

» |l Boundary Conditions (interior)
Control

- o x
Help
= ? i
[T Edit Assembly by Diagram | 1= Edit Assembly by Table 1 Select exterior Ia er
by = ] y
Layer: Solid Brick Masonry Thickness [m]: | 04

Interior (Right Side)

Exterior (Left Side)

4 D jelete E Materials 4‘ Material Data E Constructions | [E) E Save
-
Grid and Sources 2l Du pl Icate Iayer _— -+ Original Size | 100 %

cartesian

Grid Setting | Automatic (I) 200 Elements Geometry Setting

Q & & ‘= Manage

Geometry Properties Total Thermal Performance

R-Value (dry) [mK/W]: 0.742
R-Value (at 80% RH) [m*K/W]: 0.655

U-Value (dry) IW/m?K]: 1.08
U-Value (at 80% RH) [W/m?K]: 1.19

Total Thickness [m]: 0.415
MNumber of Layers: 2
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Proceeding in WUFI®

/| WUFI Pra 7.2

B =B % X X
¥ () Project
v EI Case: 1 water-repellent treatment
v m Companent
[HI] Assembly
BB Initial Conditions
> :"" Boundary Conditions (exterior)
» |l Boundary Conditions (interior)
Control

Z| Results

Project Run Outputs Database Result Analysis

Help

= ? i

[0 Edit Assembly by Diagram | §= Edit Assembly by Table ( 3_ Reduce thickness

(e.g. minus 1 cm)

Interior (Right Side)

Layer: Solid Brick Masonry

Exterior (Left Side)

=+ New Layer @ Duplicate E De E Materials | 4" Material Data E Constructions | [8) E Save

4. Select exterior layer ., ... -

Grid and Sources

Q & & ‘= Manage Grid Setting | Automatic (I) 200 Elements Geometry Setting | cartesian
Geometry Properties Total Thermal Performance
Total Thickness [m]: 0.805 R-Value (dry) [m*K/W]: 1.39 U-Value (dry) W/m?K]: 0.635
MNumber of Layers: 3 R-Value (at 80% RH) [m?K/W]: 1.22 U-Value (at 80% RH) [W/m?K: 0711
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Proceeding in WUFI®

Exterior (Left Side)
> :"" Boundary Conditions (exterior)

» |l Boundary Conditions (interior)
Control

=+ New Layer

Grid and Sources

Q & & ‘= Manage

Geometry Properties

Total Thickness [m]: 0.415
MNumber of Layers: 3

licate E Delete

6. Double click on layer _ ., ... -

/| WUFI Pra 7.2 - O X
Project Run Outputs Database Result Analysis Help
BB ® XX B A = i
¥ () Project
-
¥ §] Case: 1 water-repellent treatment . v by Di 1= Edi h th k
.I ase: 1 water-repellent treatmen [0 Edit Assembly by Diagram | {= Edit Assembly by Table 5. C ange Ic ness
v m Companent
As b Layer: Solid Brick Masonry Thickness [m]: | 0.01 1
l ety e.g.1cm
BB Initial Conditions Interior (Right Side]

E Materials | 4" Material Data E Constructions | [8) E Save

Geometry Setting | cartesian

Grid Setting | Automatic (I) 200 Elements

Total Thermal Performance

R-Value (dry) [mK/W]: 0.742 U-Value (dry) IW/m*K]: 1.08
R-Value {at 80% RH) [m*K/W]: 0.655  U-Value (at 80% RH) [W/m?K]: 1.19
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Proceeding in WUFI®

( /) Layer/Material Data O X 1
Layer/Material Name: | Solid Brick Masonry - unlocked | .
7. Unlock material
| Bulk density [kg/m*: | 1900 Typical Built-In Moisture [kg/m’: | 100 |
Porosity [m/m]: | 0.24 Layer Thickness [m]: | 0.01
| Spec. Heat Capacity [J/kgK]: | 850 Thermal Conductivity, Design Value [W/mK]:
| Thermal Conductivity [W/mK]: | 0.6 ‘ l Colour: | [l Rot -
Water Vapour Diffusion Resistance Factor [-]: | 10

| | Hygrothermal Functions | Material Information

Moisture Storage Function N Water Content Dws _
o [kg/m?] [m/s] Mormalized Water Content [-]
1 0 00 01 02 03 04 05 06 07 08 0% 10
Liquid Transp oefficient, Redistribution g i el
. . . 2 10 1.5E-10 = e B
Water Vapour DiNision Resistance Factor, moisture-de.., o . I
A . 3 190 1.7E-6 g
Thermal Conductivily, moisture-dependent =]
= a7,
Thermal Conductivit\ltemperature-dependent | T T |
o
Generate 5 ey
&
c
E jyom
=
T e |
-l
0 25 50 75 100 125 150 175 200 225
Water Content [kg/m?|
Paste into Database Import Expaort | OK | Cancel Help |

8. Select “Liquid Transport Coefficient, Suction”
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Proceeding in WUFI®

9. Check

[' I Layer/Material Data

Layer/Material Name:

Bulk density [kg/m*]:

Porosity [m*/m’]:

Spec. Heat Capacity [J/kgK]:
Thermal Conductivity [W/mK]:

Water Vapour Diffusion Resistance Factor [ - |:

| | Hygrothermal Functions | Material Information

Moisture Storage Function
Liquid Transport Coefficient, Suction

Liquid Transport Coefficient, Redistribution

Water Vapour Diffusion Resistance Factor, moisture-de...

Thermal Conductivity, moisture-dependent

Thepmal Conductivity, temperature-dependent

D Parameters:

i G e n e rate ,R,‘eference Water Content [kg/m L 18

Free Water Saturation [kg/mz]: 190

Water Absorption Coefficient [kg/m®Vs

Paste into Database

Solid Brick Masonry - unlocked

1900

0.24

850

0.6

10

| 0.001667

Typical Built-In Moisture [kg/m’]:
Layer Thickmess [m]:

Thermal Conductivity, Design Value [W/mK]:

* l Colour:

Water Content Dws
[kg/m?] [m?/s]
1 00 01
100800

No.

10-05 50 uw
10-1!.‘.!30
.IG-IDSD
10-1'.&0
1[}" 150
10-12.&0

.IG-IZSD

Liquid Transport Coefficient [m?/s]

10-1!.&0

o 25

OK

100

0.01

M Rot -

Normalized Water Content [-]
02 03 04 05 06 07 08 09 10

Yg

50 75 100 125 150 175 200 225
Water Content [kg/m?|

Cancel Help

10. Enter A-value in [kg/m?\s]
in this case: 0.1 kg/m2Vh / 60 = 0.001667 kg/m?\s
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Proceeding in WUFI®

['I Layer/Material Data a * 1

Layer/Material Name: | Solid Brick Masonry - unlocked

Bulk density [kg/m*: | 1900 Typical Built-In Moisture [kg/m’: | 100
Porosity [m/m]: | 0.24 Layer Thickness [m]: | 0.01
| Spec. Heat Capacity [J/kgK]: | 850 Thermal Conductivity, Design Value [W/mK]:
| Thermal Conductivity [W/mK]: | 0.6 * l Colour: | [l Rot -
Water Vapour Diffusion Resistance Factor [-]: | 10

| | Hygrothermal Functions | Material Information

Moisture Storage Function 1 Water Content Dww .
o [kg/m?] [m?/s] Normalized Water Content [-]

Liquid Transport Coefficient, Suction ; oo 01 02 03 04 05 06 07 08 09 10

Liquid Transport Coefficient, Redistribution g‘ 4 u
. . . 2 E qp050 B i
Water Vapour Di n Resistance Factor, moisture-de... -
3 [= 10-".‘.?5
Thermal Conductivil® moisture-dependent g ;
% _m.l oo |
temperature-dependent ! S s |
s
:-_ 0
E g1
; 171200
18 E_ 107125
5
190 0 25 50 75 100 125 150 175 200 235
Water Content [kg/m?
[kg/mVs]: 0.001667 lkg/m]
Paste into Database mport Expaort OK Cancel Help

11. Select “Liquid Transport Coefficient, Redistribution”
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Proceeding in WUFI®

( I Layer/Material Data

Layer/Material Name: | Solid Brick Masonry - unlocked

Bulk density [kg/m*: | 1900

Porosity [m*/m’]: | 0.24

Spec. Heat Capacity [J/kgK]: | 850

Hygrothermal Functicns | Material Information

Moisture Storage Function
Liquid Transport Coefficient, Suction
Liquid Transport Coefficient, Redistribution
Water Vapour Diffusion Resistance Factor, moisture-de...
Thermal Conductivity, moisture-dependent
Thermal Conductivity, temperature-dependent
v | Generate
Approximation Parameters:

Reference Water Content [kg/m L 18
Free Water Saturation [kg/mz]: 190

Water Absorption Coefficient [kg/m™Vs]: 0.001667

Paste into Database Import Expaort

Typical Built-In Moisture [kg/m’]:

Layer Thickmess [m]:

Thermal Conductivity, Design Value [W/mK]:

Colour:
Dww
[m?/s]
00 01
=
T Uag
E 107107
=] -
&= g0
o
8 101
E 1150
] ;
g 0
£ g
; 1571200
& 1g2s
3=
1] 25

OK

100

0.01

M Rot -

Normalized Water Content [-]
02 03 04 05 06 07 08 09 10

i

50 75 100 125 150 175 200 225
Water Content [kg/m?|

Cancel Help

13. Increase “Water Vap&ur Diffusion Resistance Factor” by 50 % (on the safe side!)
in this case: frompuy=10tou=15
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