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MASONRY FACADES AND
-NERGETIC REDEVELOPMENT

What is the real challenge?
What i1s so special about masonry walls?

How can we take the right decisions?

What methods and tools should be used?

What parameters have to be investigated!




Hans Rosling, a brilliant statistician from Sweden, is
working on international health care. In his lecture

he was talking about the further development of
iving-standards all over the world...

Here I1s how he divided the world's population:
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Wash line
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By taking the use of washing machines as an
indicator for emerging wealth, he is showing up,
which consequences on the energy consumption
will go along with it. But:

What is the relevance of washing machines for us?



Source: Werner Kaul 2004
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Vishing sathine & onal i
usually do not stand around all alone. They are
part of a domestic infrastructure, which
electricity, water supply or heating systems.

Here is how according to Rosling's data the wealth
of the people might change in the next 40 years.




Co,olBricks
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As you can see, Rosling predicts an additional
3 Billion of people reaching the "washing" zone
until 2050.

What does this mean for us?

At a conservative estimate we can expect, that
by minimum half of the additionnal 3 billon people
will require energy for heating purposes.
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CRITERIA FOR REASONABL
-NERGETIC RESTORATION

Absolute value
Cultural value

Achievable energy standards

Achievable comfort
Economic viability

Sustainability



WHAT IS SO SPECIAL
ABOUT MASONRY WALLS!?
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WHAT IS SO SPECIAL
ABOUT MASONRY WALLS?

One of the most common construction principles!
Masonry walls are never homogenious!
They are compounds of very different materials!

Aging changes their hygrothermal behaviour!




A THOUGHT EXPERIMENT:

3 classes of bricks of different
hygrothermal characteristics
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3 classes of mortar of different
hygrothermal characteristics
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3 different brick-joint-ratios
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switch to double-shell masonry walls

|
|
|
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3 different kinds of gap characteristics
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3 Inside claddings of different
hygrothermal characteristics

— 6561 (81) possible combinations
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9 relevant locations of weather exposure

N - base

N - middle

N - eaves

S - base

S - middle

S - eaves
E/W - base
E/W - middle
E/W - eaves

-3 59.049 (729) possible combinations
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HOW CAN WE CLOSE TH
KNOWLEDGE GAP?

Investigation of boundary conditions
and material characteristics,

Hygrothermical assessment of the
existing wall structure,

Restoration drafts,

Hygrothermical assessment of the
wall structure after renovation.



WHY

H

S OUT OF DATE?

- GLASER M

Steady-state model,

- THO

Simplified boundary condrtions,

Does not cover hygrothermal resonance.

oes ot consic

)oes ot consia

er caplllary effects,
er gravity effects,

Does not cover singular impacts,




What are the appropriate tools?

[t Is obvious that a contemporary method for
hygrothermal assessment has to consider the

dynamic processes Inside the components.

This I1s exactly what modern transient
simulation tools go for. There are Is great
variety of HAM solvers. They are mostly based
on the same fundamental principles, but differ

in their solution algorithms. For example:
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Startseite
Dokumentation/Hilfe
Download
Validierung/Benchmarks

D E L P H I N Simulationsprogramm {lr den gekoppelten Warme-, Bestellung/Lizenzen
Luft-, Feuchte-, Schadstoff- und Salztransport
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HOW DO SIMULATION
TOOLS WORK!

inside
Outside

i B L 1T T 60-80 mm Insulation and Building Board

o S mm Glue mortar (for capiliary active insulation)
= 15 mm Lime mortar (okd)

— 240 mm Brick masonry (old)

— 20 mm Lime-cement mortar (old)

Source: Institute for Building Climatology at Dresden University of Technology

Example: Brick masonry with inside insulation
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HOW DO SIMULATION
TOOLS WORK!

— Levet prterd T ret ant en
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Source: Institute for Building Climatology at Dresden University of Technology

Modeling the structure,

Dividing the structure,
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HOW DO S
TOOLS WO

MULATION

RK?

Assign material characteristics,

Assign boundary conditions,

Assign output definitions,



HOW DO SIMULATION
TOOLS WORK!

L Satwr e e -':-.

Calculations

(DELPHIN

solver run

monitor),

Source: Institute for Building Climatology at Dresden University of Technology
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HOW DO SIMULATION
TOOLS WORK!

Post processing,
Graphical representation,

nterpretation,

-Inal report.



WHICH PARAMETERS
CAN BE CALCULATED?

Temperature,
Moisture mass,

Relative humidity,

_iquid water content,
Overhygroscopic water content,

and more...



WHAT W

HAV

=10 B

Temperature,

- AVAILABL

Relative humidity,

Driving rain,

Wind speed and direction,

Short and long wave radiation.

FATHER DATA

!

Duration: One year!



WHAT MATERIAL
HAVE TO BE ACQ

Bulk density

Bulk Porosity

Specific Heat capacity
Heat conductivity

DA

UIR




WHAT MATERIAL DATA
HAVE TO BE ACQUIRED?

Diffusion resistance factor
Water vapour permeability
Water absorption coefficient

Moisture storage functions / Sorption isotherm
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Co,0lBricks

Investigation of Temperatures
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Investigation of Relative Humidity
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EXAMPLE:

DOUBLE-SHELL MASONRY WALL

Outside

[Nl

Inside |
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. W | " - . Al LW b . » . ‘4 ‘. ‘- o ™ | - ’ o - B - “ B M L | .-.vn'

Source: Werner Kaul/ABT TUHH 2012
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-EXAMPLE:

DOUBLE-SHELL MASONRY WALL

Outsi

Outside de

|n5|del . : Inside '

Source :Werner Kaul/ABT TUHH 2012

Parameter: Relative Humidity
State: Inside insulation, Material |




EXAMPLE:
DOUBLE-SHELL MASONRY WALL

Outside

Outside

Kl
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Parameter: Relative Humidity
‘m M“NM

Co.olBrick s% N Co2olbricks Partner Meeting 21.-22.02.2012 Velikij Novgorod
;i i aet Soivic 308 A MASONRY FACADES AND ENERGETIC REDEVELOPMENT - Facing the Challenge! ( Dipl.-Ing.Werner Kaul)

B nside Inside'
P o o 3 Iy 11 D e 1t I o 0y s ores o m AR

Source:Werner Kaul/ABT TUHH 2012




Co2olbricks Partner Meeting 21.-22.02.2012 Velikij Novgorod
MASONRY FACADES AND ENERGETIC REDEVELOPMENT - Facing the Challenge! (- Dipl.-Ing.Werner Kaul)




. AN E .n’}”- g ;,' - ..{ "
: -—‘-T : |
= ““"‘Hygrothermal g f:‘L

- nwol“- ’~n. ) QT-.-.»-—QT Wl

~==simulation is the perfect: ;

J“ P M" “ wm:—-s -

---toolato investigate the L‘;
: e 1y paeme e s M-
| l°opi:”ons~~for energetic -

‘- ’J"’ - -'4.*’.‘*‘.‘ -

Mw@* provement t of A ot i

»+ 15

«:-E‘é-bmldl senvelope =

oy NS, Sy e

T~ Mm""”

...,.,.,..,;compone_nts‘.‘*.tfi.,L o2l

. i > - o.‘)—‘.""“;

- . ~a MN‘ ——

’ o

- O -

' Source: Mayang's Free Textures - http://www.mayang.com/textures/

% A8 Co2olbricks Partner Meeting 21.-22.02.2012 Velikij Novgorod -1 1 B
CoolBricks : : o eNE g o i : : i I- H E{ ”3 iﬂﬂ %“%
NAS vomae I s N I B

MASONRY FACADES AND ENERGETIC REDEVELOPMENT - Facing the Challenge! ( Dipl.-Ing.Werner Kaul)



Partner Meeting
21.-22.02.2012 Velikij Novgorod

& iy
i e
Institute for Applied Building Technology .Ig
Hamburg University of Technology
Prof. Dr-Ing. habil. Hans-|Urgen Holle ..




