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AnTherm Help

AnTherm®

Analysis of Thermal behaviour of
Building Constructions with
Heat and Vapour Bridges

AnTherm® is a powerful modern application used for the "analysis of thermal behaviour of building
components with heat and vapour bridges". It calculates of temperature distribution and heat flows
and/or vapour diffusion flows in building structures of arbitrary form and complex material
composition - particularly such with thermal bridges. It presents critical condensing air humidity (dew
point) at all component's surfaces and shows the distribution of partial vapour pressure in
component's interior.

For the technically qualified designer, AnTherm is a reliable, indispensable tool in meeting the
demands of the current European standards (EN) for evaluating thermal performance thoroughly
and precisely.

In particular the program allows the calculation of:

1 stationary calculation of temperature distribution of components in two- and three dimensional
modelling ,

1 fully automatic calculation of the matrix of thermal coupling coefficients (Leitwerte L*° or L*°),

1 fully automatic calculation of temperature weighting factors at coldest surface points of every
spaces,

1 equally appropriate for vary detailed modelling (e.g. facade constructions, window frames, ...)
and for very large calculation cases (e.g. components at ground surface, complete spaces,
groups of spaces, ...),

1 calculation and presentation of critical condensing air humidity (dew point) at all component's
surfaces,

1 calculation and presentation of partial vapour pressure and, by comparing it to the saturation
pressure, simple identification of condensation risk in component's interior (with the VAPOUR-
Option),

1 extensive three dimensional graphical evaluation (visualization)

AnTherm® is fully validated according to EN ISO 10211-1:1996: AnTherm has been qualified as a
"Class A precision tool" i as for two- and three-dimensional, stationary precision method.

Daily experience gained so far by using the program AnTherm® have impressively proven, that the
input, calculation and the evaluation part of the program satisfy highest demands regarding highest
complexity of calculated components.

Vary high resolution (e.g. modelling at 1/10 mm ranges or less) as well as very large models (e.g.
complete building assemblies or components in contact with ground) can be easily dealt with.

Major strengths of that software, like unlimited number of elements, easy to control and flexible
graphical evaluations even with very large computational cases, direct calculation of coupling
coefficients and temperature weighting factors, etc. have been implemented very carefully in
AnTherm®.
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Essential properties of the program
With respect to input data, AnTherm

1 facilitates the generation of geometrical models by supporting a graphic input display of building
structures, as well as by providing an entirely independent, fully automatic method of fine
subdivision (which can also be influenced by the user through manual manipulation of
parameters).

1 delivers complete input model documentation (geometry of material elements, thermal design
values of materials, spaces, heat sources...) upon request.

1 allows the precision of numerical solutions to be influenced and controlled by the user (definition
of calculation parameters).

Evaluation results yielded by AnTherm are conformant to European Standards and include:

1 generally applicable results in the form of g-values and conductance matrices. These
conform to the temperature weighting factors and "thermal coupling coefficients" defined in
the European Standards, including the required information on calculation precision.

1 specific results, applicable to particular air temperature conditions in spaces thermally coupled
by the building components analyzed, in the form of surface temperature minima and
maxima as well as respective dewpoints.

1 graphic plots and prints of isotherms, surface temperatures or temperatures along an edge
(2- or 3-dim. models), as well as heat flow diagrams (not limited to 2-dim. models only, but
also in 3D).

Furthermore, fully automatic execution of calculation with AnTherm is given even in the event of
poorly conditioned calculation cases. The maximum quantity of balanceable cells is nearly unlimited
(many millions), thus making the thorough analysis of large, three-dimensional models feasible.
Complex cases are given, for example, by

. components or spaces in contact with ground.

1 entire spatial envelopes or groups of spaces.

1 detailed modelling of complicated assemblies (window frame and installation details, steel
structures, etc.).

The thermal performance of building assemblies with overall dimensions of up to app. 100 m can be

simulated with AnTherm.
Limitations to the scope of evaluation depend on the PC hardware implemented.
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License Terms and Conditions of Use

The Use of this Software Package is granted by terms and conditions of use shown below. Before
opening the package or installing the Software you shall have read this contract carefully.

By installing the Software Package this contract becomes legally binding.

The Right of Use, Transfer or Copying is restricted by this agreement.

The Software Package contains Data Processing Programs and the related Documentation. For
both the term "Works" are used below.

The Licensor and other third parties own property right on these Works. Related to property rights of
third parties the Licensor has sufficient rights to use. Acknowledgments and Additional Terms of Use
apply also.

The Licensor grants to the acquirer (later called Licensee) the right to use the Works bound by
following conditions:

1. Right of Use
a. Works shall be used on or in combination with only one and single workplace or computer.

b. If Works are being processed or linked with other Works, these other Works shall also be used on
only one and single workplace computer.

c. Unchanged, processed or linked Works shall be copied in the machine readable or printed form
only for the purpose of securing the data or to process the Works. Thus 1a also applies for such
copies.

d. Any further or different use is not allowed.
2. Copyright Notice

Each part of Works contains a Copyright Notice. Each Copy, each Processing and any Part oft
Works, which are linked to other Works must show this Notice also.

3. Transfer of the Right to Use

a. The Licensee can transfer his limited Right to Use, which result from 1. and 2, in full to a third
party only with additional written permission from T.Kornicki and only if this third party provides a
declaration of accepting the terms and conditions of this license contract. This Terms and Conditions
shall be explicitly pointed out to the third party.

T.Kornicki will grant such a written permission, provided that the third party will oblige himself to
update the Works to their newest available version on his expense and to cover any expenses of
extending any Sublicenses to Full Licenses if applicable. The third party will also oblige himself to
meet the costs of the transfer fee according to the then valid tariff list, payable to T.Kornicki.
Performing the transfer all Rights to Use granted to the Licensee are terminated, also including all
Copies, Processing and Linkages. Shall those be not transferred to the third party, they must be
irrevocably destroyed.

b. Transfer by the contract of any continuing obligation (e.g. rental, leasing) is prohibited.
4. Acquisition of extended version of the Software Package

Shall the Licensee extend, with these Works, an earlier version of Works or of Works linked to it, he
is only granted the right to use this extended version. If nothing special has been separately agreed
with the Licensor the Licensee is obliged to irrevocably destroy or delete all earlier versions and its

copies, including the documentation, processing and linkages.
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5. Licensor cannot be made liable for the correctness of any processing.
6. Additional terms for surrender of hardware dongles for the purpose of license activation

If the Licensee has opted to activate the license by the means of hardware dongles (instead of
binding to the network adapter of one computer) the egreement extends as follows:

a. Hardware dongles shall be used only in connection with the use and activation of Works as set in
1. The licensee is entitled to install the Works on a maximum of 5 (five) computers but use the
Works at one of them only (the one with the dongle installed).

b. The hardware dongles and data stored therein are property of the Licensor (The Owner) must not
be changed, manipulated, simulated, copied, transferred or sold without the consent of the owner.
Shall agreement be terminated for any reason the Licensee will, at his own expenses and without
any additional notice, return hardware dongles to the owner immediately. At any time the owner is
entitled to claim the return of dongles within 14 days at expense of the Licensee. At any time the
owner is entitled to check the proper use of hardware dongles in the premises of the licensee or by
electronic means.

Loss or damage to the dongles must be reported to the owner immediately. The owner is entitled to
charge a fee to the Licensee for such replacement. After the payment of the fee by the Licensee the
Owner will attempt to replace the dongle as soon as possible. If necessary, the entire stock of the
dongles at Licensee's hands must be returned to the owner immediately.

c. With the handover of the dongles to the licensee or his representative or the dispatch to the
transportation person, the risk goes to the licensee regardless of the fact who has paid for the
shipment.

In case the Licensor is responsible for defect of the hardware dongle, the Licensor is authorized for
his election for remedial or replacement. Obvious deficiencies must be complained within 14 days
after receipt of the hardware dongle. Shall no complaints be made within 10 working days after the
arrival of dongles at their destination, they shall be deemed approved. The guarantee expires at
interference, repairs or repair attempts by the Licensee or any unauthorized third parties. The
transfer of warranty claims is excluded. Replaced parts will also be our property. Same warranties
apply to replaced or repaired parts. If the Licensor is unwilling or unable for replacement, or at least
three remedial fail, the Licensee is entitled to rescind the contract. It is expressly stated that due to
the wide variety of configurations and the constant developments in the peripherals the proper
function of dongle modules cannot be assured in each every case.

If nothing else has been explicitly agreed any further claims by the Licensee - regardless of what
legal grounds - are excluded. Licensor cannot is not liable for any damages other then the dongle
itself, especially not for lost profits or other property damage.

d. Compliance with the CE / FCC regulations (CE) - the manufacturer of dongles has provided
following statement: This equipment has been tested for and approved to comply with the limits for a
Class B digital devices. The operation is subject to the following conditions: 1.The device may not
cause harmful interference radiation, 2. The device must be able to process interference radiation,
including such radiation which might lead to an undesired operation. The product meets the limits
set in EN55022 Class B, EN50081-1, EN50082-1 and EN55024. A change to the product without
express consent from the manufacturer, can cause the CE / FCC regulations are no longer being
met. In such case the right to use the product by the Licensee extinguishes immediately.

7. General Business Terms and Conditions

The General Business Terms and Conditions of T.Kornicki DL in EDV&IT in the latest version apply
for the rest.
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Copyright: © 1993-2009 T.Kornicki Dienstleistungen in EDV & IT
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Acknowledgments and additional Terms of Use
Acknowledgment Crystal Reports:

See Crystal Reports Copyright & Licence enclosure.

Acknowledgment vtkDotNet:

vtkDotNet was supported by the Ministry of Education of The Czech Republic i Project MSM
235200005. Thanks to Milan FRANK for providing the idea to the public.

Acknowledgment VTK:

See VTK Copyright & Licence enclosure.

Acknowledgment WAEBRU:

(DWAEBCOM is part of instationary WAEBRU only marginally related to WAEBRU Package. Interim
i ntegration into AnTher mbyDbCkokiee/h.lomieki Wal t er 0 gr ant

Copyright

AnTherm® and all related words are Copyright: © 1993-2009 T.Kornicki Dienstleistungen in EDV &
IT

Licence terms and conditions of use

The use of this software package is bound by the License Terms and Conditions of Use.
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Crystal Reports Runtime Copyright & License Notice

In accordance with item 4.4.8 of Crystal Reports for Visual Studio .NET Licence Agreement the
runtime is redistributed under following additional restrictions:

End User agrees not to alter, disassemble, decompile, translate, adapt or reverse -
engineer
the Runtime Software or the report file ((RPT) format;

End User agrees not to use, distribute or integrate the Runtime Software with any
general - purpose report writing or report delivery product that is generally competitive
with Crystal Decisions product offerings;

End User agrees not to use the Software on a rental or timesharing basis or to operate
a service bureau facility for the benefit of third - parties unless End User first
acquires

an Application Service Provider License from Crystal Decisions;

End User may not use the Software or Runtime Softwa re, together or separately or
in combination with Server Environments, as part of a Report Distribution System,
without obtaining an additional license from Crystal Decisions;

CRYSTAL DECISIONS AND ITS SUPPLIERS DISCLAIM ALL WARRANTIES, EXPRESS OR IMPL  |ED,
INCLUDING WITHOUT LIMITATION THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. CRYSTAL DECISIONS AND ITS SUPPLIERS
SHALL HAVE NO LIABILITY WHATSOEVER UNDER THIS AGREEMENT OR IN CONNECTION WITH THE
SOFTWARE.
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VTK Copyright & License Notice

VTK has a generous open-source copyright modelled after the BSD license. Yes, you can use VTK
in commercial products. The only caveat is that if you use any classes (there are a small number) in
the VTK/Patented directory in commercial application, you will want to contact the patent holder
(listed in the class header) for a license. The complete text of the copyright follows.

Copyright (c) 1993 - 2003 Ken Martin, Will Schroeder, Bill Lorensen
All right s reserved.

Redistribution and use in source and binary forms, with or without
modification , are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditi ons and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither name of Ken Martin, Will Schroeder, or Bill Lorensen nor the names
of any contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

* Modified source versions must be pla inly marked as such, and must not be
misrepresented as being the original software.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHORS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL

DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROC UREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,

OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Note by tkornicki:
No patented VTK classes (located in VTK/Patented directory) are being used.
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Validation according to EN I1SO 10211:2007

The program package AnTherm fulfils all requirements raised in EN ISO 10211:2007 for the
simulation program to qualify it as two- and three-dimensional, stationary precise method
( ACIl aisMe tAhodi)

The EN ISO 10211 "Thermal bridges in building construction 8 Heat flows and surface
temperatures 8 Detailed calculations" in its appendix A provides the validation procedure by which
a "thermal bridges program” must conform to, to be qualified as "high precision method". The
application package AnTherm conforms in its current version to all respective criteria
specified by EN ISO 10211:2007 for "high precision calculation methods" and thus it qualifies
as "two- and three-dimensional steady-state high precision method (class A method)"

Details of validation results are put together the calculation report of validation examples from the
EN ISO 10211:2007 by the application package Antherm.

1 Reference case 1 (two-dimensional; temperature distribution within "half of a square column")
By the precision set within the standard (1 decimal place after comma) AnTherm provides
exactly concordant results. By concerning uncertainties resulting from rounding there is full
concordance of results calculated by AnTherm with values calculated analytically.

1 Reference case 2 (two-dimensional; temperature distribution and heat flow within a roof
construction)
This reference is considered shaky due to the temperature and heat flow calculation
requirement within the junction made of a aluminum bracket nested within insulating material.
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10211:2007.

1 Reference case 3 (three-dimensional; temperature distribution and heat flows through the wall-
balcony junction)
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10211:2007.
The difference between heat | os s e sheexterior(spacer i or
U) c¢ al c wAhTadrneand thoge specified by EN ISO 10211:2007 are smaller than 0.11 %.
The requirement set in EN ISO 10211, that differences of calculated heat flow values must not
exceed 1%, is met by AnTherm in full.

1 Reference case 4 (three-dimensional; temperature distribution and heat flows within a three
dimensional thermal bridge consisting of an iron bar penetrating an insulation layer)
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10211:2007
The difference of 0.43% between the calculated heat flow and the value set by the standard is
below the allowed tolerance of 1% as required by the reference case; The temperature
calculated at the hottest point at exterior surface deviates by 0.003K which is below the
tolerance of 0.005K set by the standard for that reference case; the criteria are met in full by
AnTherm.

Read more here:
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1 Details of validation can be found in the validation report. This report is located at the
AnTherm's Web-Site.

See also: Validation according to EN ISO 10077-2:2003, Main menu Help->Example Load...
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Validation according to EN ISO 10077-2:2003

The program package AnTherm fulfils all requirements raised in EN ISO 10077-2:2003 for the
simulation program to qualify it as standard method for calculation of heat flow through frames
of windows, doors and shutters.

The EN ISO 10077-2:2003 "Thermal performance of windows, doors and shutters - Calculation of
thermal transmittance - Part 2: Numerical method for frames" in its appendix D provides the
validation procedure by which a "thermal bridges program" must conform to, to be qualified as
sufficient for the calculation of heat flow through frames conformant to the standards. The
application package AnTherm conforms in its current version to all respective criteria and
assessments specified by EN ISO 10077-2:2003 and thus it can be used as "standard method
for calculation of heat flow through frames of windows, doors and shutters”

Detailed validation results are put collectively into the calculation report of validation examples from
the EN ISO 10077-2:2003 with the application package Antherm.

1 Reference cases 1 through 7 (thermal conductance L¢*° and thermal transmittance U; of frame
profiles)
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10077-2:2003.
The differences between thermal conductance L¢{° calculated by AnTherm to those specified in
the EN ISO 10077:2003 stay below 1.1%. The requirement setin EN ISO 10077-2, that
differences of calculated thermal conductance must not exceed 3.0%, is met by AnTherm in
full.
The differences between thermal transmittance Us calculated by AnTherm to those specified in
the EN ISO 10077:2003 stay below 1.7%. The requirement set in EN ISO 10077-2, that
differences of calculated thermal transmittance must not exceed 5.0%, is met by AnTherm in
full.

1 Reference cases 8 and 9 (thermal conductance L*° and transmittance U of profiles)
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10077-2:2003.
The differences between thermal conductance L{° calculated by AnTherm to those specified in
the EN ISO 10077:2003 stay below 1.2%. The requirement set in EN ISO 10077-2, that
differences of calculated thermal conductance must not exceed 3.0%, is met by AnTherm in
full.
The differences between thermal transmittance U calculated by AnTherm to those specified in
the EN ISO 10077:2003 stay below 0.5%. The requirement set in EN ISO 10077-2, that
differences of calculated thermal transmittance must not exceed 5.0%, is met by AnTherm in
full.

1 Reference case 10 (thermal conductance Li*° and linear thermal transmittance  of glazing,
spacer and frame compound)
By concerning uncertainties resulting from rounding there is full concordance of results
calculated by AnTherm with values set in EN ISO 10077-2:2003.
The difference between the thermal conductance L¢° calculated by AnTherm to the value
specified in the EN ISO 10077:2003 stays below 0.2%. The requirement set in EN ISO 10077-2,
that differences of calculated thermal conductance must not exceed 3.0%, is met by AnTherm
in full.
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The di fference between the | i nearAnThdmeto theavhluet r a n

specified in the EN 1SO 10077:2003 stays below 2.4%. The requirement set in EN ISO 10077-2,
that difference of calculated linear thermal transmittance must not exceed 5.0%, is met by

AnTherm in full.
Read more here:

1 Details of validation can be found in the validation report. This report is located at the
AnTherm's Web-Site.

See also: Validation according to EN ISO 10211:2007, Main menu Help->Example Load...
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System requirements
Hardware requirements

Compatible PC

at least 512 MByte RAM ( G5612MByte for 3D-visualisation preferred)

200 MByte free space on disk

Screen resolution at minimum of 1024x768 (1280x1024 preferred) - see below for further hint
Supporting 3D OpenGL graphics (minimum, optimum with 3D accelerated graphics board)
B/W Printer A4 (minimum, colour printer preferred)

Ethernet Network Adapter (for license identification)

Internet connection (optional)

= =4 =4 =4 -4 -4 A

The license of this program is permanently bound to the MAC address of one physical ethernet
LAN card.

The license key will be computed based on four customer specified text lines (header to all reports)
and the MAC address.

After you complete the purchase process the vendor will contact you via e-mail to obtain required
data soon.

See also: License terms and conditions

Software requirements

T  MS Windows XP, Windows Vista (32bit and 64bit), Windows 7 (Windows XP Professional
preferred)

1 Microsoft® .NET 1.1 Runtime installed (can be freely installed as an option directly from
Microsoft)

1 Alicense to use the program AnTherm

The installation has been thoroughly tested with Windows XP Professional und Windows Vista. The
execution of the program on systems like Windows XP Home, Windows NT SP6 bzw. Windows
2000 SP4 shall be possible with slight limitations.

This application cannot be installed under Windows ME or Windows 98 due to the limitations to
process management functions used by AnTherm. There is not possible to install AnTherm under
Windows 95 or earlier operating system which does not support Microsoft .NET!

See also: Installation of the program, Installation of MS.NET 1.1 Runtime, License terms and
conditions

Optimal display resolution

To comfortably work with AnTherm the display area available to the program shall be large enough.

With AnTherm you receive a highly interactive visualisation application. Modern visualisation
technologies used by the program, with their roots in the world of supercomputers, raise certain
demands and requirements towards capabilities of display devices used.

During long term experiences in use of the program it has proven, that the minimum requirement of
1024x768 pixels display is the absolute minimum for comfortable interaction with the program - even
if the whole display area is devoted only to AnTherm reaching some windows is only possible by

Copyright© 20032009 T.Kornicki 27


Legal/Lizenzbedingungen.htm
Install/Installation_dotNET.htm
Install/Installation_dotNET.htm
Install/Installation.htm
Install/Installation_dotNET.htm
Legal/Lizenzbedingungen.htm
Legal/Lizenzbedingungen.htm

Handlook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation Program AnTherm Version 4.7

scrolling. It is all but impossible to avoid overlapping of windows - even if the size of windows has
been reduced up to the smalles limit, leading to very crowded working and output areas.

Optimal interaction conditions start at the resolution of 1280x1024. At resolution of 1600x1200 there
is enough space on screen for AnTherm and for windows from other applications allowing the user
to keep good control of the desktop.

Following graphics shall emphasize the relative sizes:

1024 x 768

1280 x 1024

1600 x 1200

If you click on the picture above it will be shown in its original size on your screen
(under certain conditions you will have to enable original size display in your browser).

The picture below shows AnTherm's window at 1400x1050 pixels. This size is sufficient to
comfortably work with the software because it provides enough space for all application windows:
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If you click on the picture above it will be shown in its original size on your screen
(under certain conditions you will have to enable original size display in your browser).

Therefore we ask you to consider this minimum requirements when choosing equipment for your
workstation.
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