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the software system for 

Analysis of Thermal

behaviour of building constructions 

with thermal bridges
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Avoiding thermal bridges in passive houses 

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.Kornicki, Vienna



é?...

ÅWhy there are only few who know how to calculate thermal 
bridges quickly, efficiently, easily and precisely?

ÅWhy only few manage to do that successfully?

ÅDo you want to be adept at thermal bridge calculation?

ÅDo you want to discover secrets and mysteries of the easy 
and rapid thermal bridge analysis with AnTherm?

écause with AnThermé
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ÅThe building envelope as thermal- and vapour diffusion bridge

ÅThe development history of stable and practical tool commonly evolving 

in parallel to European standards

ÅThree dimensional visualization ïthe added value to building physics

ÅModelling examples

Å Renovation of brick wall towards the passive house standard and estimating 

its vapour diffusion behaviour

Å Mounting holder on roof construction and the risk of surface condensation

Å Foundation in contact with ground ïpath of the heat stream

Å Thermal renovation of a balcony ïsearching for the optimal solution

Å Not insulated garage slab ïcore condensation and damage due to freezing 

caused by extensive vapour diffusion

Å Slab over carport ïthree dimensional effects and localizing thermal bridges

Å Basement deep in ground ïdynamic transient problem, harmonic coupling 

coefficients and the phase lag

ÅDiscussion and conclusio
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Tomasz Kornicki

ÅPhysicist and computer scientist

ÅñIT Servicesò in Vienna, 23°

ÅScientific and Management Consultancy 

since more then 25 years

ÅSoftware Tools for Building Physics

ÅReliable partner for high performance simulation, 

supercomputing and (not only scientific) visualisation

ÅLecturer at TU-Vienna, Danube-Univ. ,é

ÅInternational Building Performance Simulation Association
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AnTherm

ÅAnTherm = the hymn (anthem)

In memoriam of Dr. Walter Heindl (À1994), 
author of the concept of Base Solutions and the  
Thermal Coupling Coefficients (Leitwerte)

ÅThe kernel of these theoretical concepts have 
been directly adopted into the ĂThermal Bridge 
Standardsñ EN ISO 10211, thus stringent 
conformity to the standard is easily and 
automatically provided by AnTherm!
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Visualisation

Å ñMaking visibleò of heat flow processes within the interior of a 
building component thanks to employing progressive 
visualisation thechnologies, finally now deployed into the 
building physics in its precious quality.

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

Å ĂPictures speak louder than words...ñ

Å Results are meaningfulto ñnon physicistsò and can be easily 
understood by non professionals!
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Short presentation 

Thermal Bridge Simulation
and

Visualisation in 2D and 3D
with

AnTherm
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Mounting of roof insulation

Simulation in 3D

with

AnTherm



10

Roof with a central holder

Model 1000x1000mm

U = 0,0813 W/m²K

L3D
1000x1000 = 0,0817 W/K

Umittel = 0,0817 W/m²K

X = 0,0004 W/K

T*16°C/-20°C = 9,69 °C

fRsi = 0,82
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Slab over carport
Localising thermal bridges

Simulation in 2D and 3D

with

AnTherm
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Å 2D calculated result :

T* = 15,22°C, fRsi = 0.84

but

Å 3D calculation leads to :

T* = 11.08°C, fRsi = 0,70 !
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Renovating the balcony

Simulation in 2D

with

AnTherm
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U

[W/m²K]

L2D

[W/mK]

Vergl.

zu V1

˕

[W/mK]

T*

[°C] fRsi

V1 Without insulaiton 1,2466 3,6822 0,4409 8,91 0,65

V2 Wall insulation 10cm 0,3028 1,4400 39% 0,6526 13,53 0,80

V3 + Balcony bottom insul. 6cm 0,3028 1,3293 36% 0,5419 14,31 0,82

V4 + Balcony total insulation 0,3028 1,0998 30% 0,3124 15,87 0,87

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/6cm)0,1724 0,7640 21% 0,3159 16,73 0,90
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Garage slab without insulation

Condensation and freezing
Simulation in 2D

with

AnTherm
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ÅForgoing the insulation of the slab over garage which was 

initially declared as ñclosed, not conditionedò

ÅChange of the concept to partly open garage (error 1)

ÅPartition walls installed prior to floor construction - including the 

miss of vapour barrier (error 2)

ÅTemperature at the bottom of the partition wall 

(at the aluminium profile) below 0°C (by -5°C in the garage)

ÅAll the vapour diffusion goes through the brake within the 

vapour barrier towards the profile

ÅThe partial vapour pressure significantly above the saturation 

pressure ïcore condensation, ascending humidity within the 

partition wall, freezing at the bottom

ÅProper insulation of the slab is the only correct solution
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Results
For

Renovation-Simulation
with

AnTherm



Wall 1 

insulated
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Wand 1 basis

350mm masonry wall

Ubase = 0,7236 W/m²K

Umean = 0,7236 W/m²K

T*20°C/-13°C = 14,21 °C

fRsi = 0,82

Wall 1 inszúlated (section 1m high with 

one jointer in the middle) 

Model 625x1000mm

Uinsulated = 0,0969 W/m²K

L2D
625x1000 = 0,064280 W/K

Umean = 0,1028 W/m²K

Ɋ = 0,0037 W/mK

T*20°C/-13°C = 19,15 °C

fRsi = 0,97

Diffusion: dry (p>psat)
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Wall 2 

insulated
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Walls 2 and 3 base 

250mm masonry

Ubase = 0,9283 W/m²K

Umean = 0,9283 W/m²K

T*20°C/-13°C = 12,34 °C

fRsi = 0,77

Walls 2/3 insulated (section 0.4m high 

with one jointer in the middle) 

Model 625x400mm

Uinsulated =0,1136 W/m²K

L3D
625x400 = 0,029110 W/K

Umean = 0,1164 W/m²K

ɢ = 0,00071 W/K

T*20°C/-13°C = 19,03 °C

fRsi = 0,97

Diffusion: dry (p>psat)
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Groundwork

Simulation in 3D

mit

AnTherm
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Coupling Coefficients

(Thermal Heat Loss Factors)

Precision information

(error estimates)

Boundary conditions
Extremes and 

surface condensation

Weighting factors

(g-values)

Critical locations
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Foundation deep in ground
dynamic transient problem

Harmonic simulation in 3D
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Harmonic thermal coefficients and the dependant  Phase Lag

of heat losses following the temperature changes

Åcalculated directly

Åindependent of boundary conditions (no need to know them)

Åshown as complex number and as the amplitude and phase lag

Steady state coefficient

heat loss factor

harmonic coefficient

heat loss factor

Amplitude

Phase-

Lag
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é

Åé
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Stable on Target

Å Experience of more then 20 years din development of software for 

building physics already

Å Basic understanding of building physics alone is absolutely sufficient 

to use and control the application

Å Deep automation of the numerical models in use, no Ăscientific 

sophisticationñ

Å Results are immediately evaluated

Å Highest quality of results can be transferred directly into reports
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Phenomenally simple

Å AnTherm stands for very innovative application for the building 
physics

Å It provides an integration new visualisation capabilities into the 
everyday life of a engineer, while that technology is rooted in 
supercomputing and scientific visualization of large amounts of 
physical data

Å What was far beyond the access of building physics professionals,  
due to its complexity and inacceptable learning effort, is made in 
AnTherm phenomenally simple

Å The front end of the program is intentionally kept as simple as 
possible ïcasual user must be able to control the application 
immediately without special learning efforts
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Higher Value, More Use

Results obtained easily from 
AnTherm, specially visualizations 
(pictures describing highly 
complex physical phenomena 
obtained in a straight forward 
manner and self describing, even 
for non professionals) significantly 
improve the value of building 
physics analysis processes  and 
by that the commerciall success 
of users of such massive and 
supportive tool

Simply more value!
Simply more use!


