AnTherm

the software system for
Analysis of Thermal
behaviour of building constructions
with thermal bridges
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Avoiding thermal bridges
supported by the three dimensional analysis of
heat flux and vapour transport
In building components.

Calculation and visualization
of thermal heat bridges by
tracing the heat- and vapour stream.

Examples and capabilities available for such
calculations by using the three dimensional
simulation software AnTherm.

T.Kornickl, Vienna



A The building envelope as thermal- and vapour diffusion bridge

A The development history of stable and practical tool commonly
evolving in parallel to European standards

A Three dimensional visualization 7 the added value to building
physics
A Modelling examples
A Thermal renovation of a balcony i searching for the optimal solution

A Slab over carport i three dimensional effects and localizing thermal
bridges

A Not insulated garage slab i core condensation and damage due to
freezing caused by extensive vapour diffusion

A Basement deep in ground i dynamic transient problem, harmonic
coupling coefficients and the phase lag

A Discussion and conclusion
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A Reliable partner for high performance simulation,
supercomputing and (not only scientific) visualisation
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AnTherm
A AnTherm = the hymn (anthem)

In memoriam of Dr. Walter Heindl (A1994),
author of the concept of Base Solutions and the
Thermal Coupling Coefficients (Leitwerte)

A The kernel of these theoretical concepts have
been directly FEdma Brelge 1 |
St andar dsin ENhussridgerdt0 2 11
conformity to the standard is easily and
automatically provided by AnTherm!
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Visualisation

A fMaking visibledo of heat fl ow processes v
building component thanks to employing progressive
visualisation thechnologies, finally now deployed into the
building physics in its precious quality.

A The thermal bridge can be analysed and developed like the
game.

A APictures speak louder than words. . . fi

A Results are meaningfult o finon physi cdagsly so an
understood by non professionals!
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Short presentation

Thermal Bridge Simulation

and

Visualisation in 2D, 3D and 4D
with
AnTherm
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Renovating the balcony

Simulation in 2D
with

AnTherm

AT 4,80 2000 12.07 ©T Kaimicki wivs kamickieam AN /4,80 2009, 12.07 @T.Komicki wivs kamickieom
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U L20  Vergl
[W/m2K]| [W/mK] zu V1
V1 |Without insulaiton 1,246 3,6822
V2 |Wall insulation 10cm 0,3028 11,4400 39%
V3 |+ Balcony bottom insul. 6cm 0,3028 1,3293 36%
V4 |+ Balcony total insulation 0,3028 1,0998 30%
V2'|Wall insulation 20cm 0,1724 1,0611 29% 0,6130| 14,71 0,83
V3'|+ Balcony bottom insul. 12cm| 0,1724 0,9697 26% 0,5215| 15,33 0,85
V4'|+ Balcony total insul. (12cm/6q 0,1724 0,7640 219 0,3159| 16,73 0,90

12-14. Sept.2012 © 2003-2012 T.Kornicki 18
www.antherm.eu



Garage slab without insulation

Condensation and freezing
Simulation in 2D

with
AnTherm
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Slab over carport

Localising thermal bridges
Simulation in 2D and 3D
with
AnTherm

Temp

Arhama 4,30 2009, 1207 @ T.Komicki warw.komickleam
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A 2D calculated result :
T*=15,22°C, fRsI = 0.84

but
A 3D calculation leads to :
T*=11.08°C, fRsi = 0,70 !
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Groundwork

Simulation in 3D

mit
AnTherm

23

© 2003-2012 T.Kornicki

12-14. Sept.2012

www.antherm.eu



T.Kornicki, Dienstleistungen in EOV und T
A-1230 Wien, Othellogasse 1/RH &/2
Tel./Fax. +43-1-6157099

email: tkornicki@chello.at

AnTherm (WALTERUDO)
Version 4.80 2009.12.07
()T Kornicki,all rights reserved

File: D:A\Entw\01 Forum Passivhaus Poznan\Pyszezek\STOPA FUNDAMENTOWA-01_tko.antherm

Mumber of evaluated cells: 538272 (Nodes = 4306176)

Boundary conditions and resulting Surface Temperatures [ Condensing Humidity

Air temperature I‘I'Iil].'[E'I"I'I[’JE‘I‘EII.JI‘E max.temperaiure

Boundary conditions
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[*C] [*C] [°C]
INDOOR 16,00 11,35 15,56
OUTDOOR 20,00 -20,00 19,51
Weigting factors for coldest surface point of each room
[NDOOR OUTDOOR
g INDHOOR) 0870846 0000098
g OUTDOOR) 0,1291354 0,995902

Coordinates (x.y,z) for coldest surface point of each room

X ¥ z
[NDOOR =125, 0000 =125 0000 RO0,0000
OUTDOOR 20000, 0000 20000,0000 AT00,0000

Thermal Coupling Coefficients | W/ K|

INDOOR OUTDOOR
6,741698

Room\Room
MO
OUTROOR  6,741750

Precision information

Close-up error Coeff. sum Relative

[W /K] [W /K] close-up error

INDOOR 3,291 86e-003 &, 741750 78493 Be-006
OUTDOOR -5,291 Bhe-(05 6, 741098 -7.54944¢-006
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Extremes and
surface condensation

Weighting factors
(g-values)

Condensing 1. f hsi
[*2]
73,90 % 0,87
100,00 %
Temp.[°C] fre
11,35 0,87 " .
22000 Critical locations

Coupling Coefficients

(Thermal Heat Loss Factors)

Precision information
(error estimates)
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Tempefature °C Temperature 'C
o <m om 2m sm 2m 8m

-12m sm <m0 0 4@ sm 120 Bm -mm 80D, 1200 -Sm
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Temperature "C
- om

Temperature °C
-4 om

-mm m am

Sl 4,20 20,1207 @ e e fecichicom l

12-14. Sept.2012 © 2003-2012 T.Kornicki 25
www.antherm.eu



Rel 7390%

AnThaimm 4,80 2000.12.07 @TKamich ww bemickLeem

A5 Wrn?
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In ground

Foundation deep

dynamic transient problem

Harmonic simulation in 3D
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