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AnTherm Help

AnThern?
Analysis ofThermal behaviour of
Building Constructions with
Heat and Vapour Bridges

AnThern®is a powerful application used for tharialysis of thermabehaviour of building components with heatd
vapour bridge$ It calculatesemperature distributiorand heat flowsand/or vapour diffusion flow building
structures of arbitrary form and complex material compositigrarticularly such with thermalridges. It presents
criticalcondensing air humidity (dew poira) all component's surfaces and shows the distributiopantial vapour
pressurdan component's interior. This application is also suitable for analydgmgmic behaviouof building
comporents (forperiodic, harmonigransientboundary conditions).

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 thorowgdyprecisely.

In particular the program allows the calculation of:

steady state (stationary) and transient calculation of temperature distribution of componentgirand threg

fully automatic calculation ahe matrix of thermal coupling coefficients L2D or L3D,

completely automated calculation dfiear thermal transmittance (psi)

transient periodic, harmonic calculation gfe matrix of dynamic (harmonic) coupliegefficients(with the

HARMONI®ption),

fully automatic calculation diemperature weighting factoréRsi, g) at coldest surface points of every spaces,

1 equally appopriate for very 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 condensinghaimidity (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 MAPOUFRDption),

1 extensivethree dimensional graphical evaluation (visualizatialgo dynamically, undeime dependant, periodic

boundary conditions.
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AnThern®is fullyvalidated according to EN ISO 102AhTherm has been qualified as a "Class A precision¢ad'for

two- and threedimensional, steady state precision method. It digifils all requirements raised in EN ISO 10t the
simulation program to qualify it as standard method for calculation of heat flow through frames of windows, doors and
shutters.

Daily experience gained so far by using the program AnT&aawe impressively proven, that the input, calculation and the
evaluation partof the program satisfy highest demands regarding highestpexity of calculated components.

Very 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 softare, like unlimited number of elements, easy to control and flexible graphical evaluations
even with very large computational cases, direct calculation of thermal coupling coefficients and temperature weighting
factors, etc. have been implemented very efully in AnTherr®
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Essential properties of the program

With respect to input dataAnTherm

1 facilitates the generation of geometrical models by supporting a graphic input display of building structures, as well as
by providing an entirelyndependent, 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.

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

Evaluation results yielded BAnThermare conformant to European Standards and include:

1 generally applicable results in the formgfaluesand conductance matricesThese conform to the
temperature weighting factorsand 'thermal coupling coefficientsdefined in the European Standards,
including the required information on calculation prsioin.

1 specific results, applicable to particular air temperature conditions in spaces thermally coupled by the building
components analyzed, in the form sfirface temperature minima and maximas well as respectivéewpoints.

1 graphic plots and prints aotherms surface temperaturesor temperatures along an edgé2- or 3-dim.
models), as well dseat flow diagramgnot limited to 2dim. models only, bualso in 3D.

Furthermore fully automatic execution of calculatiomvith 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, thredimensional models feasibl€omplex cases amgiven, for example, by

1  components or spaces gontact with ground
1 entire spatial envelope®r groups of spaces.
1 detailed modelling of complicated assembliagndow frame and installation detailssteel structures, etc.).

The thermal performance dfuilding assemblies with overall dimensions of up to app. 100 m can be simulated with
AnTherm.
Limitations to the scope of evaluation depend on #€ hardwarémplemented.
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1 Editing windows (Input windows)
M Description window

1 Element selection (browsefwindow
1 Elements 2D window
1 Element Editor
1 Context menu of element editing
1 Layer selection window
9 Layer Editor window
1 Materials & Surfaces window
1 Materials window
1 Material Editor window
1 Materials Database window
1 Baustoffkatalog ON V 31
1 Material Database baubook
1 Material Database BPHDB.COM
1 Material Database ArchiPHYSIK (APH)
1 Material Database EOTECH
1 ECOTECH Materi@htalogue window
1 Surfaces window
1 Surface Editor window
1 Transforms (Rotate, Mirror, Translate, Stretch, ...) window
1 Translate window
1 Stretch window
1 Rotate / Mirror window
1 Rotate window
M Mirror window
1 Slope/Roundness
1 Elements 3D window
M Elements 23 window
i Status Report window
1 Boundary Conditions window
91 Periodic / Harmonic &a Editor
9 Probe Points /Extreme (min/max) Locations window
1 Interface AnTherm/SolRad (HARMONIC/TRANSIENT)
1 PsiValue Calculator (Tool)
1 PsiValue Calculator for Three Rooms
1 PstValue (window integration)” (tool)
1 Usb Calculator
1 U-Value Calculator (Tool)
1 ChiValue Calculator (Topl
1 Inhomogenous Layer Calculator (Tool)
91  Air Cavity Calculator (Tool)
1 Condensing Humidity (dew point) Calculator (Tool)
1 Expression Evaluator (Tool)
1 Interface AnTherm/SolRad (stationary)

9 Evaluation & Results windows

Timelines Window

Report builder

Solver window

PstValue Determination (Calculate-Value)
Boundary Conditions window

Periodic / Harmonic Data Editor

Animate Time Dialog

Surface Temperatures Window

Results 3D window
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General (control panel)
Results3D Paranter window
Model (control panel)
Surface (control panel)
Slice X, Y, Z (control panels)
Isolinies / Isotherms (control panel)
Labels (control panel)
Isosurface (control panel)
Streamlinegcontrol panel)
Vectors (HedgeHog, Arrows$gontrol panel)
Colorbar (control panel)

1 Colour scale / Colour tables
Probe (control panel)
Profile (control panel)
Axes (control panel)
Outline (control panel)
3-D Navigation (control panel)
Isometries window
Active (setting)
Opague and Opacity (setting)

Colorize (setting)
Fixed Range (setting)

M Probe Points / Extreme (min/max) Locations window
1 Results3D Parameter window
Isometries window

il

91 Dialog windows
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SnapTo-Grid parameter

Assign To Group Dialog

FineGrid parameter

Solver parameter
Revolve to 3D Paramslialog

About dialog window

Simulation folder cleaner

Please Wait window

TipOf The Day
Settings- various (dialog)

Leitwert Lambda Equivale@alculator (Lambd&Q Tool)

9 Further control elements

f
f

f
f
f
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Toolbar of a Report window

3D Navwation within 3D windows

1

Trackball and Joystick Rotation

Solid or Wireframe model (setting)

Background colour (setting)
More Light (setting)

Copy image to clipboard (command)

1 Working with files
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User specific Logo file

Standard project template file projekt.xml

Initial template of window positions AnTherm.exe.LayoutPersistence.xml

Colour settindile LambdaToColor.ColorList

Import of WAEBRU component file

Import of Heat2 input file

Import of Heat3 text input file

Import of Kobru86 file

Import of DXF file
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1 Requirements to import DXF file
Import of 3D DXF / IFC File
Import/Export of Excel (XLS) File
Import of Image fe (Image Underlay)
Export to CSV file
Export image to file
Export 3D scene to file

1 Application Settings (dialog)

il

Settings file AnTherm.exe.Settings.xml

1 Theoretical background

il
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On calculation oA -values (Psi) for a 3 space case: Special consideration: Unheated Spaces

HeatBA R3Sa o6& |1 SAYRES YNBG6X t Iyl KFdzSNE
On condensing humidity (dew point)

Calculating equivalent thimal transfer coefficient of air cavities

On calculation oA -values for building constructions in connection with ground
Temperature factor fRsi

Multidimensional vapour diffusion processes

The air temperature ithe unheated basement, a case study

Heat losses from large buildings through the ground

Methods of thermal heat brigde survey in international perspective

On three dimensional simulation of thermal behaviour of buildings

On visudization of heat and vapour diffusion stream in three dimensional models
The building envelope as thermal heat bridge

On the Storage of Heat in Building Components

Transient, multidimensional calculations by an exampleanfiponents in contact with soil

Heat Transfer in Building Constructions in consideration of Heat Sources

{A3Ydzy R

A practcal method for the assessment of heat bridges with a view to surface condensation

Appropriate responses to the complex problem of finding the cause for moulsitiyfo
The concept of thermal conductance

Remarks to EN I1ISO 13786

Calculating the specific heat capacity of an equivalent component

The effective thermal heat capacity

Thermal conductivity and heat storage withplanar components (slabs)

On the definition of the effective thermal heat capacity

9 Tutorials and Cookbooks

1

f
f

Modelling and Evaluation Tutorial
1 Object of Aalysis
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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 Paade 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 ugecknowledgments and Additionaéiins of Usepply 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
secuing the data or to process the WorkBhus 1a also applies for such copies.

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

Each part of Works containgGopyright NoticeEachCopy, 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 partytroalyditional
written permission from 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.

Kornicki will gant 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 Wialso oblige himself to meet the costs of the transfer fee according to the then valid tariff list,
payable to Kornicki.

Performing the transfer all Rights to Use granted to the Licensee are terminated, also including all Copies, Processing and
LinkagesShall 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 theLicensee 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 desty or delete all earlier versions and its copies, including the documentation, processing and linkages.

5. Licensor cannot be made liable for the correctness of any processing.
6. Additional terms for surrender of hardware dongles for the purpose of licerssgivation

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 agreement extends as follows:

a. Hardware dongles shall be used only in connection with the useativation 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 olLibensor (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, retdwahadongles 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 $ke lizen

by electronic means.
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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 tiepldoagleas
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 transpopetsmm, 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 fat remedi
or replacement. Obvious deficiensienust 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, repairsepair 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 rephaent, 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 cannetdssured in each every case. If nothing else has been
explicitly agreed any further claims by the Licensezgardless of what legal groundare excluded. Licensor cannot is not
liable for any damages other then the dongle itself, especially not &mpmfits or other property damage.

7. General Business Terms and Conditions

TheGeneral Business Terms and Conditions of Kornicki DL in EiD\i8dTatest version apply for the rest.

Copyright: © Kornicki Dienstleistungen in EDV & IT
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Acknowledgments and additional Terms of Use
Acknowledgment WAEBRU:

(DWAEBCOM is part of instationaAEBRU only marginally related to WAEBRU Package. Interim integration into
l'Y¢KSNY a/2RSYyFYS 21 f3GSNE INIYGSR 06& 5NIDYDPYNBOKk¢eDPY2NYAO]

'DONGLE 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 limit€fass B digital devicehe

operation is subject to the following conditions:

1. The device may not cause harmful interference radiation,

2. The device must be able to procdasserference radiation, including such radiation which might lead to an undesired
operation.

The product meets the limits set in EN55022 Class B, EN3Q@N50082 and EN55024.

A change to the product without express consent from the manufacturercease the CE / FCC regulations are no

longer being met. In such case the right to use the product by the Licensee extinguishes immediately.

‘Copyright

AnThern®and all related works ar€opyright: © Kornicki Dienstleistungen in EDV & IT

'Licence terms and conditions of use

The use of this software package is bound byltleense Terms and Conditions of Use.
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Validationaccording to EN ISO 10211:2007

The program packagenTherm fulfils all requirements raised in HSO 10211:200f6r the simulation program to
qualify it aswo-andthreeRA YSYy aA 2y £ = a0 GA 2y | QuBS GLINRGANE S YSUK2R oa/ f

The EN ISO 1021Thermal bridges in building constructionHeat flows and surface temperaturesDetailed
calculatiors” in itsappendix Aprovides thevalidation procedurdy which a "thermal bridges program" must conform ti,
be qualified as "high precision method™he application package AnTherm conforms in its current version taespective
criteria specified byEN ISO 10211:2007 for "high precision calculation methods" and thus it qualifies as-"anwd three-
dimensional steadystate high precision method (class A method)"

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

1 Reference case 1 (twiimensional; temperature distriltion within "half of a square column")
By the precision set within the standard (1 decimal place after comdm@jermprovides exactly concordant
results. By concerning uncertainties resulting from roundihgre is full concordancef results calculated by
AnThermwith values calculated analytically

1 Reference case 2 (twdimensional; temperature distribution and heat flow within a roof construction)
This reference is considered shaky due to the temperature and heatcidoulation requirement within the junction
made of a aluminium bracket nested within insulating material.
By concerning uncertainties resulting from roundthgre is full concordance of results calculated by AnThewith
values set in EN ISO 10211:2007

1 Reference case 3 (thredimensional; temperature distribution and heat flows through the vmlcony junctionBy
concerning uncertainties resulting from rounditigere is full concordance of results calculated by AnThewnith
values set in EN ISO 1022007.
The difference between heat losses of interior spateendi and gains of the exterior (spatg calculated by
AnThermand those specified by EN ISO 10211:2007 are smaller than 0.11 %. The requirement set in EN ISO
10211, that differences of caltated heat flow values must not exceed 1i%anet byAnThermin full.

1 Reference case 4 (thredimensional; 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 roundihgre is full concordance of results calculated by AnThewith
values set in EN 1SO 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 whids 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:

91 Details of validation can be found in the validation repdtiisreport is located at thénTherm's WeiSite.

See alsoValidation according to EN ISO 10&€72003,Main menu Help>Example Load...
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'Validation according to EN I1SO 1002722003

The program packagenTherm fulfils all requirements raised in EN ISO 10@72003for the simulation program to
qualify it asstandard method for calculation of heat flow through frames of windows, doors and shutters

The EN ISO 100272003"Thermal performance of windows, doors and shuttealculation of thermal transmittancePart

2: Numerical method for frame#i its appendix Dprovides thevalidation procedurdy which a "thermal bridgegrogram”

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@sskssments specified by EN
ISO 100772:2003 and thus it can be used as "standard method for calculation of heat flow through frames of windows,
doors and shutters"

Detailed validation and benchmark results are put collectively theocalculation report of validation examples from the
EN ISO 1007Z:2003 with the application package Antherm.

1 Reference cases 1 through 7 (thermal conductam%?and thermal transmittanceé); of frame profiles)
By concerning uncertainties resulting from roundihgre is full concordance of results calculated By Thermwith
values set in EN ISO 1006272003
The differences between thermal conductancé’ lcalculated byAnThermto those specified in the EN 1SO
10077:2003 stay below 1.1%. The requirement set in EN 1SO -PQQf@t differences of calculated thermal
conductance must not exceed 3.0Bmet byAnThermin full.
The differences between thermal transmittanceddlcuated byAnThermo those specified in the EN ISO
10077:2003 stay below 1.7%. The requirement set in EN 1SO-RQ@7at differences of calculated thermal
transmittance must not exceed 5.0%,met byAnThermin full.

1 Reference cases 8 and 9 (thermal docitanceLfZD and transmittancéJ of profiles)
By concerning uncertainties resulting from roundthgre is full concordance of results calculated by AnThewith
values set in EN 1SO 100272003
The differences between thermal conductanqéDIcalcuIated byAnThermto those specified in the EN I1ISO
10077:2003 stay below 1.2%. The requirement set in EN ISO -PQQRa&t differences of calculated thermal
conductance must not exceed 3.0Bmet byAnThermin full.
The differences between thermtalnsmittance U calculated b&nThermto those specified in the EN ISO
10077:2003 stay below 0.5%. The requirement set in EN ISO-PO@7at differences of calculated thermal
transmittance must not exceed 5.0%,met byAnThermin full.

1 Reference casé&0 (thermal conductancefD and linear thermal transmittance of glazing, spacer and frame
compound)
By concerning uncertainties resulting from roundthgre is full concordance of results calculated by AnThewith
values set in EN ISO 100272003
The difference between the thermal conductanqa%? talculated byAnThermto the value specified in the EN ISO
10077:2003 stays below 0.2%. The requirement set in EN ISO-200v&t differences of calculated thermal
conductance must not exceed 3.0Bbmet by AnThermin full.

The difference between the linear thermal transmittancecalculated byAnThernto the value specified in the EN
ISO 10077:2003 stays below 2.4%. The requirement set in EN 1SG21@0a{7difference of calculated linear
thermal transmittance must not exceed 5.08met byAnThermin full.

Read more here:

Details of validation can be found in the validation repa@tiisreport is located at théAnTherm's WeiSite.

See alsoValidation according to EN ISO 10211:20@&in menu Help>Example Load...
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System requirements
Hardware requirements

Compatible PC

Fd £SF&ad pwmu a. & Svisvalisationprefgrred) D. @GS F2NJ o5

200 MByte free space on disk

{ ONBSY NB&azftdziAzy G YAYAYdzyY X8 belowyorfittenhinn 6 X MHYynEwmn
Supporting 3D OpenGL graphics (minimum, optimum with 3D accelerated graphics board)

B/W Printer A4 (minimum, colour printer preferred)

Ethernet Network Adapter (fdicense identificationpr the USBicense donglépurchased separately).

Mouse with two buttons and scroll wheel (preferred)

Internet connection (optional, eventually required durimgtallation)
Multiprocessor/Multicoreprocessorgoptional)

Anaglyph Red/Cyan Glassésptional), Red/Blue Glasse®ptional), Crystal Eyes Glasses and Disgtational),
Dresden Interlaced Displaggtional), VRex Interlaced 3D project@nptional)

=2 =4 =4 -4 -4 -8 -4 4 -4 -4 -9

The license of this program is permanerifyund to a special custom license dongle (USB) or to the MAC addresse
physical Ethernet LAN card@he license key will be computed based on four customer specified tex{tinader to all
reports) and the MAC address. After you complete the purchase process the vendor will contact youailisgo®btain
required data soon.

See alsoticense terms and conditions

'Software requirements

1 Windows 10MS Windows 8 (32bit or 64bit), Windows 7 (32bit or 64bit), Windows {&2hit or 64bit),
Windows XP Professional

1 Microsoft® .NET 4.0 Runtime and .NET 3.5 Runtime installed (incl. V.2.0 and 3.0, will be automaticallyagatalled
free option directly from Microsoftiuringthe Setup)

MicrosofteNEZ.0 Runtime is no longer requireffrom AnTherm Versin10 on)

1 SAP Crystal Reports for Visual Studio 2010 runtime engine (will be automatically inssalieflee option directly
from SARluringthe Setup)
1 Alicense to use the prografnTherm

SAP Crystal Reports is no longer required (from AnTherm Versinl10 on)

The installation has been thoroughly tested with Windows XP Professional, Windows Vista and Windows 7 and 8. The
execution of the program on systems like Windows XP Home, Windows NF 8#@lows 2000 SP4 shall be possible
with slight limitations.

See d@o:Installation of the programinstallation of MS.NET Runtimdcense terms and conditions

'Memory requirements and license capacity

There is a 3bit and a 64bit version of AnTherm.

The 32bit version has a limit of the memory that can be employed. It is by (theoretically) by 3 GByte. Thadiditoy
the infrastructure applies even when the-82 version of AnTherm is executed on alitsystem (e.g.
Vista/Win7/Win8 64bit).

Thistechnical limit allows solving of systems up to 20.000.000 equatians! to receive resulting thermal heat
conduwctance and numerical results of temperatures (160.000.000 nodes).

The limitation for the memory intensivgraphical evaluations is (currently) for models holding ca. 2.500.000
equation cells(10.000.000 nodes).
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'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 1280x1024 pixels
display is the absolute minimum feomfortable interaction with the programeven if the whole display area is devoted
only to AnTherm reaching some windows is only possible by scrolling. It is all but impossible to avoid overlapping of
windows- even if the size of windows has been reddes to the smallest 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 applicati@llowing 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 providesnough space for all application windows:
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Elements3DForm

auph ongress B
[Demonstration des direkten Verfahrens nach EN IS0 102111
tmatii: fuer obere Haslfte 06 und untere Haelfte 2. 06

[Result3DForm

&
¢ 1x

Temperature °C |

<1200 -1175  -11.50  -1125  -11.00 epzl0.75 _ -10.50 _ -1025 __ -10.00

Isolines:

v Active
e

e —— | — = ———
- : Om

5 298 [fepopy [ jeiauay

upling Coeff. Report € Hinter
5;\1(PP\B§®Q ! E
& Step
| ]
T Kornicki, Dienstleistungen in EDV und IT o0 =]
g A-1230 Wien, Othellogasse 1/RH 8/2 T
Tel./Fax. +43-1-6157099 T =

A email: tkornicki@chello.at

Bauphysik-Kongress Berlin 1997

Demonstration des direkten Verfahrens nach EN 1SO 10211-1
Leitwertmatrix fuer obere Haelfte EG, 1. OG und untere Haelfte 2. OG
stationaere 3D-Berechnung: K. Krec, September 1997

File: D:\Entw\Walter\WalterWorkDir\ber97_10.antherm

VU
&
g
B

Number of evaluated cells: 1220852

Thermal Coupling Coefficients [W / K]

Room\Room Room 0 Room 1 Room 2 D 2. &
Room assinss 11> T
Room | 4964263 11,565957 |4 4 b M EE )
Room 2 11446809 11,565959
Room3 6482598  0,000000 11,566534 [evaluated cells: 1220852 (Nodes = 10030583) =
Room4 0764475 6472144 0,746927
Room S 1,769814  0,761888 15,469436

Timaiops [wesns [soepmesst [sRae] saupos 29908 [45015 [

Room6 1005337 0,00000 0.761818 | Boundary conditions and resulting Surface Temperatures / Condensing Humidity

i Room7 0767695 5502628 0479748 y . 7%
E Pl N e s Al temperature  min.temperature  maxtemperature  Condensing.! :] e
a Room 9 166 0000008  0,644986 Rowi0 100,00 %
2 Precision information :sg::; fl Zg g;i
4 Close-up error Coeff sum | Room 3 5421 % 07
sy Wi wee Ml poory 2544 % 087
& Room 5 7544 % 087
8 SpaceBox 425 1200 0 x 4385 4020 1000 RoomName:"Room5'S | Reom6 82,35 & 81
9. Space 25 0 0 x 4385 1020 1000 RoomNeme: “Foom4"§ | Room7 767619 087 ||
10, MaterislBos 25 0 0 x 405 6000 1000 Material Name: “Wandba | Room § 76.15 % 087 x
11 MabarislBos 95 AMN N« G5 1900 10NN MabarislMama - "Becien | Room 9 83.53 % 091 ';l ) N

[T A | < » o (e ahesl sxahion =T |
< | ol

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 irbymuser).

Therefore we ask you to consider teeminimum requirements when choosing equipment for your workstation.
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'Short reference |

] Install the software AnTherm®by installing the software you explicitly declare your acceptanckcefse term and
conditions of us! Youwill also have to install thécense file

§  Start Antherm via Windows Start Men§ G I NI Tt N2 ANJ YY STH V. 0K etk ifghsfataf Svaky

successful please seldctS f LI 0 2 dzii DD D

Presd-1 keyto show theapplication help.

If needed you can change thiser interface languag® English (Englisch) or German (Deutsch)!

Please consider also the additional dependenciesaifntry specific localisatiosetting and the keyboard chosen.

After changing these settings you will have to restart AnTherm to apply the changes.

1  Open and load some example project via the mén& f LIJMO E I Y LIF&llow irstruétidn® dontained in
tutorialsandlearn quickly how to effectively use AnTherm.

1  Create your ownpew project by selectingthe mer@A f SThh S MEEE t N2 2SO

1  Reveal most importantlata input/entry windowsby selecting the ment A Sg 5 F G Ly Lddzi 9 9y (i NE
Windows

1 If you make a mistaken edit on your data revert youiats viaUndo (CtdZ)andRedo (CtrY)actions.

1 Periodically save your aent input data by usingthemen@ A f STh{ | S PP P

1 Requestalculation resultby selecting the menResult...or depress thd=5 key- after the calculation completes the
thermal conductance matriand catulation precision information will be shown.

1 Defineboundary conditiongtemperatures, power densities) and apply them. The program will disldest surface
points and respactive relative dew points together with fRsi values.

1 Creategraphical evaluations in 3[urfaces, slices, colour maps, isolines, streamlinessugaces and many,
many more) anaxportthem to other applications for further processing.

1 Finish and exit the program by selecting theméha f STHO EA (i @

=A =4 =4

Main menu:
1 Fildho S 4JmyProjectnew 2D Model
1 Fildbb S 43w Projectnew 3D Model
1 Fildbb S gliyered 3D Projectieues3D Layered Model
 Filgy 2F RY hLISYy |yR f2F R Hrag&dfop &f Saldie otdNBe@nSiOviindawvi £ S 6 £ & 2
1 Fildb{ | 9Sk{ I @S ! adddY al Ay OdzNNByd LINR2SOG RFGl Aydaz2
f FildbhL Y LJ2WeéHny.?BTimport date from WAEBRU component file
1 FildpL Y LJ2aCEdMBXFmport data from specially prepared DXF file
1 FIEOELERNIM 2y Rdz0G1 yOS al i NA E ® dapOSV fild f@d firthér krécesdidgy’ R dzOdG | y O S
1 FlEO ELR2 NI MwSLE2 NI dddY &l &S + NBLERNI Ayd2 +tye 27 [{Z 5h
9 FIEOEAGY CAYAAK | yR SEAG GKS LK AOFGAZY
1 Edith{ S Gapplichioi settings
T wSadz (ax o 2d9eprde& datapexecufedcdlculation, entry bbundary conditionsdisplayof result and

evaluation windows

T +AS6MBI G LyLldzi 9  9igpiitkdE Beaery/yiddizdtionswingoRe & & Y
T +ASsMO I t dzi (i A.2efult and ewvSluakoNdiirdddwysarious result and evaluation windows
1 2AYR26MOOOY & A(WMSV@ndlowy $petikici | (i A 2 y
1 1 St LIbHP d > J lapplicioinforiiadidn lantl application documentation
Pressind=1 keyshows application help also.
RS PR 5 o
VAPOURption: Analysis of multidimensional vapour diffusion is only possible | ' = * A AR ]
with an activeVAPOURDption of the program 3 C, p < ({ p % vtk
14 - y & .

Input and data entry window®escription Element EditorMaterials, SurfacesElement browserLayersElements 2D
Snap gridTranslate Rotate,Mirror, Stretch

The context menu of element processifixy pressing the right mouse button ovEtements 2DElement Edibr, Element
browse):

Edit Element: Show thElement editing window.

l RRMY LIJSYRkKk! FOSNk. ST2NB5 { St SOGSRY /NBFiSa FyR FRRa&a
Duplicate:Createsand adds an exact copy of the selected element.

az2@S o6hNRSND v Séodiadthé gositiorNg selected efement(s) within the element's list

{ St SOlMm & DNER dzISelectivioi®lerbenty Sk ! f £ Y

Copy,Cut,PasteTransferelements to/from clipboard.

Undo (Ctdz)and Redo (CtrlY)your selection and editing actions

=A =4 =4 -4 -4 -4 -4
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Element browser windousefunctions of thecontext menu of element processindpy pressing the right mouse button
over this window):

1 Click in the list: Element selection. Selected element is sholifements 2nd ElementEditor.
1 Doubleclick in the listElement Editowill be shown.
1 Right mouse button: show theontext menu of element processing.

Element Editor(usefunctions of thecontext menu of element processindpy pressing the right mouse button over this
window - and a doubleclick over material or surface data will revéédterialdSurfacedists):

1 Use the TAB or ShiftAB key to confirm data entered into the input field and to move the input focus between the
fields and controls!

1 Use arrow keys when thelement typeinput field is focused!
Empty B SEOF @ iAy3a St SYSyidod 9t SYSyila ernniRi§ Ay &eérlapkesth A ¢S o
"Nothing".
Material Boxg a material cell has material properties, like conductance, assigned to it.
Space Box; represents Space. A Space cell is used to assign "heat transfer coefficient" to the surface of the
construction and then, during evaluation, to assign air temperature as the boundary condition for the space.
Power Boxgthe Power. 2 E FNJ YS® al G§SNAL f BtedeHrkeyiiithe elerdeyt REWIBHS | ( Ka =
defined as power sources (in addition to its material property). These areas are then assigrescdpondary
condition during the evaluation.

1 Names of Spaces and Power Sources will be used to create the list of aviadahtiary conditiongduring

evaluation.

A doubleclick over material or surface data reve®aterialgSurfacedists

Right mouse button: reveals ttentext menu of element processing.

Use theENTER key while the b "Duplicate"is focused!

=A =4 =4

Windows ofMaterialsund Surfacesre used to prepare of the later needed (areisable) properties dflaterials or
Surfaces:

1 A doubleclick transfer the selected property onfeelected)element(s)
1 Right mouse button: Showdaterial or Surfaceproperties and the Insert/Delete functions.

Elements 2D Windowgusefunctions of thecontext menu of element processirfpy pressing the right
mouse buttonover this window):

Dragging with the mouse: pans thieew

Turning the mouse wheel: scales (zooms)\ttesv

Click onto an element's rectanglelement selectior(single)

Doubleclick onto an element's rectangle: tltidement Editors shown.

SHIFT key théwhile dragging with the mous&lement selection with a lasso.

Dragging theedit mark:Changeshe coordinates of the element accordigmapTo-Grid settings.

=8 =4 =4 -8 -8 -4

Layer browser windowselectionand editing of d_ayerin aLayered 3D Project

New/Delete: insert or delete hayer

Move Up/Down: moves the selected layer within tiet of layers

Click right mouse btihn: shows thecontext menu of layer editing functions

Click left mouse button selection of a layer from the list of layElement browseand Element 2D windowwill
show elements of this selected layer.

1 DoubleClick left mouse button: showayer editing window.

=A =4 =8 =4

Elements 3D windowlsused for continuous visual verification duriageation of 3D models.

1 Drag with the mouse: rotates and rolls the view following #hackBall principle.
with CTRikey held roll around the Z axis.

with SHIFTkey held scales the view.

Fit: will show the whole construction in the window.

Brightening withMore Light,Showing a$olid or as wire frame model
Transferring the view via clipboatd another application for further processing.

=A =4 =4
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Boundary conditions windowsused to enter boundary conditions for evaluation (e.g. temperatures). "Apply" start the
superposition and thevaluation.

Reports:Data Entry Reportylodelling ReportResult ReportCoupling Coefficients RepoRsiValue Determination:
Textual output of results

a Sy dz Printtpnidthe report

aSydz @k I3 NJi fhexgottleadElthe report as Acrobat PDF, Excel XLS, Word DOC

FIEH ELIR2 NI My 2dzL) Ay3a / 2STFFd al i NAEPDPDPY al S GKS YIOINRE 2
Controls on the ToolbaZoomthe display, print, export etc.

=A =4 =4 =4

Results 3D winalw: 3Dvisualisation of temperature distribution, heat stream density, heat stream and surface humidity.

1 Drag with the mouse: rotates and rolls the view following rackBall principle.
with CTRikey held roll around the Z axis.
with SHIFKkey held scales the view.
1 Fit: will show the whole construction in the window.
1 Evaluation viewsmodel, isolines / isothermsjso-surface,probe, slice X,Y,Zstreamlines,vector arrows,profile
diagram
1 Secondary functiondActive (scalar) functioandactive vector fieldtemperature°C, heat stream density W/m?2,
relative surface humidity %, saturated vapour pressure hPa, partial vapour pressure hPa, vapour pressure difference
hPa, réative interstitial core humidity %, vapour stream density mg/mzh, vector field of heat stream W/mz2, vector field
of vapour stream mg/mz2h.
Collecting andnteractively movingr pickingpoints of interest
Colouringby givencolour map,adjustedvalue rangeand opacity/transparencybrighteningwith More Light
Representation asolid or wire frame model
Setting and quick restoring 8D results evaluation parameteasmidisometrics
Transferring the view via clipboatd another application for further processing.

=2 =4 =4 -4 -4

Extensivantroduction andintroductory tutorials,collections ofictures.
Vdidation according to EN 1SO 10211:20@&lidation according to EN ISO 10&%2003

Further study otheory and backgroundnd primary conceptsogether with relatediterature.

Please accegicence terms and conditioriacluding requirements related to copyright marks on printouts.
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Installation of the software

Important note; By installing thesoftwarelicense terms and conditiorerein force.
Please check prior to the installation if thequirements forproper execution of this applicaticare sufficiently met.

Important: You will need administrative rights (user logon) which permit you to install software.
Important: Internet connection might be required if prerequisite components must be downloadéaimatically for the
installation to complete.

To install the program please start the instalgtup.EXEnd follow the instructions displayed on the screen.

Advice: If the software shall be run by different user than the one who installed it, theinstedlation for all useramust be
chosen (the choice has to be done within the dialog while selecting the installation folder)! If you wish to make the program
available to all users of the workstation then please choose the option "All Users" at the related stage of the installation.

Important: The end user (or system administrattd) ST use Setup.EX&download and install all requirgorerequisites.
Runningthe Setup.EXE supplied with the package automates all required download and installation stBpsite) the
Setup.EXE will repair the installation and install prerequisites if needed too.

After the installation completes successfully you start the programand begin with your work. Learning the software is
supported bytutorials (cook books).

Important: After completing the installation yoshall activate the license with your personaliziegnse file
AnTherm.HID seelLicense activation procedure

The installer will pgorm following steps automatically:

1 The installer Setup.EXE checks and installs additional runtime components prerequisite for the execution (e.g.
".NET Runtime", "Crystal Reports Runtime") and copies all application files into the installation folder.

1 Note: During the installation of prerequisites the user will be asked to confirm each installed package and accept
licence terms of the each.

1 Typically the installation folder is placed under "Program Files" folder of WindoWRr¢Gram
FileatkornickhAnTherm). Example projects, documentation etc. is also copied to this folder.

1 During the installation the installer will add to the user's "Start Menu" (or to the start menu of all users) the menu
item "Antherm” and submenus allowing the userdtart the programan documentation browser.

1 Files with the extension ".antherm" will be associated AsTherm project Later, a doublelick on the AnTherm
project filewill automatically startAnTherm.

Important: It is possible that the installation script will ask you to indthtirosoft® .NET runtime componerakso. Thiswill
only happen if these components have not been installed yet on your system. In the absence of the required version of
MS .NET Runtime it is neither possible to install nor to execute thegmrodn such case please instalhtime components

by following the instructions displayed. When done restart thstallation of AnTherm. Installifgicrosoft®NET runtime
componentssrequiredevenif higher version of .NET components is already installed.

Important: If you received the installation packahbg downloading it, then make a backup copy of it on some
additional mediato have it available ifieeded later.

'\Uninstalling the application |

To uninstall AnTherm use the System Control panel (Add/Remove Programs / Software).

Note: Prerequisiteuntime componentsnstalled can beemoved via System Control panel only (Add/Remove Programs /
Software). Uninstalling AnTherm will not automatically uninstall prerequisites which might be required for other
applications also.

See alsoSystem requirementdnstallation of MS.NET Runtimastallation of Crystal Reports Runtinkégense file
AnTherm.HIDL.icense terms and condition§puntry specific localization
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Installation of MS .NET Runtime and further prerequisite components |

Running the Setup.EXE supplied with thestallation packagautomates all required download and installation steps
Therefore there shall be no need for the user to bother about it manually.

The explanation below gives you more background information in the case you decide to install prerequisites manually
and under your full control.

Remark: Directly running the AnTherm...MSI script (instead of Setup.EXE) will not install nor checktepetrefuisites
thus the application will eventually fail in the case one or more prerequisite components are missing. Example 1: If
prerequisite component o€rystal Reportis not installed showing any Report within AnTherri lead to an Exception:
"Could not load file or assembly 'CrystalDecisions.Windows.Forms, Version=10.5.xxx.... The system cannot find the file
specified.”

Example 2: Running AnTherm...MSlI installer directly will complain if .NET3.5 ist not insta#lad géer manual

installation from some Microsoft siteinternet browser will open showing several download and installation options the
user has to choose on his own.

\Installation instructions for Microsoft® .NET Framework Version 3.5 and Version 4.0 |

Links shown below will forward you to the download area and to detailed installation instructions of Microsoft® .NET
Framework Version 3.5 and 4.0 (valid at the time of writing this section).

Please note, that you must be logged on with an account ofifez granted installation permissions.

The language version shall be the same as of your operating system:

1  Original source officrosoft related to .NET 4.0 Redistributable Packdgeb bootstrapper)

1 or try Microsoft .NET Framework 4 (Standalone Instafi@r)offline installations (othis link

alternatively)

and
1 Original source dflicrosoft related to .NET 3.5 Redistributable Packdgeb bootstrapper)
1 or try Microsoft .NET Framework 3.5 Service pack 1 (Full Padeagdfline installation

Alternatively you can choos#&/indowsUpdated 6 A Y R264& YSydz {GF NI ™ 2AyR2¢6a | LIRFGS
Install/Optional Updates" choose .NET 3.5 and .NET4 installation.

Important: Even if NET4 is already installed the .NET2 (included in .NET3.5) must be also installed.

Important: Microsoft® NET 4.0 Runtimsg no longer required (from AnTherm Versin10 on)

Installation instructions for SAP Crystal Repo(82bit /64bit)

Links shown below will forward you to the download area and to detailed installation instructions of SAdP Repsirts
for Visual Studio 2010 runtime engine x86 (valid at the time of writing this section).

Please note, that you must be logged on with an account of the user granted installation permissions.

The language version shall be the same as of gparating system:

Original source fron$AP Crystal Reports for Visual Studio 2010 runtime engine

A "START YOUR FREE DOWNL@AD"SAP Crystal Reportmtime enginefor .NETFramework 4
(32-bit)")
A Download the file&CRforVS_redist_install_32bit_13 0 _1.zip

Important: For the 32bit version of AnTherm the 3Rit version of the Crystal Reports runtime has to be installed. For the
64-bit version of AnTherm the 6dit version of the Cryst&eports runtime must be installed.

Important: SAP Crystal Reports is no longer required (from AnTherm Versin10 on)

See alsoSystem requirementdnstallation of the software
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'The license file AnTherm.HID

All functions of the application have to be activated by applyinglitense activation procedurés long as the license
has not been applied and licensing procedure not fully executed, AnTherm will immediately chastwmdastrational
mode.In this mode many of applitens' functions are not available to the user.

To fully activate all licensed program functions the customer specific licenseMil@herm.HIChas to be copied into the
installation folder or the alternative location of the license file AnTherm.HiDstbe set within applicatiosettings.

If the license file is missing, or if the license term has expitezlway the program works will be strongly restricted and
many elements will become not usable.

The information about the currently installed license and its validity can be checked Abthe& windowwhich can be
reached from thenenu Help>About....

[License activation procedure

If the activation of the end user license has not been executed yet, one has to apply explicitly for such acliliation.
vendor shall contact you byMail shortly after the purchase of the installation package.

The license of the program is made ntmansferable andound to the physical hardware identificatiofdedicated
hardware donglea physical Ethernet LAN network adapter caett.).
From the data contained in

1 four lines ofcustomer header (heading all reportd
1 data on thehardware dongler otherphysical computer hardware identifieevailable for licensing

a license key is being derived.

Provided that data you will receive your personalized licenséfiltherm.HIDsent to you by éMail.
Extract the file from the archive received if required and:

Tcopy the license file without any changes into any user folder, public folder or onto netisigek
1 (you shall choose any folder writing to which no special administrative credentials are required
comfortably) and

fenter thatlocation into the extended application setting "Alternative license file AnTherm.efiDAlternative List of
license files AnTherm.HID

and
{restart the application.

or (required only for rare very special cases):

T copy that file without any changes into thiestallation folderof this application (typically
C\ProgramstkornickhAnThernY)

1 Important: Use this method only if the virtualisation of the installation folder (standard from Windows d&fijta
has been disabled by acquiring proper administrative credentials prior to executing the copy command.

Important: We advise you to creata backup copy of your personalized license file AnTherm.télbe able torestore
it when required later.
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| Customer specific data (customer header)

Customer specific data of four text lines are printed in the heading of all reports

Coupling Coeff. Report ) x|

N4 » )M S&QU-HM

AnTherm (Code

Version 3.61 2C
A (c)T.Komicki,all

T.Kornicki, Dienstleistungen in EDV und IT |
| A-1230 Wien, Othellogasse 1/RH 8/2

Tel./Fax. +43-1-6157099

femail: tkornicki@chello.at

File: DAEntw\Walter\WalterWorkDir\Warmebr_Balkon_3D.antherm

Number of evaluated cells: 313219

Thermal Coupling Cocfficients [W / K]

In accordance witHicense terms and conditions of uttee licensee is not allowed to hide, remove or change any of vendor
and user data shown in result reports.

Exact content of four available lines of texincbe defined by the customer. This allows placing of company name, address and
other information on heading of all reports. One shall only keep these lines short to allow enough space for the optional
customers' logglaced in the middle of each heading0 to 60 characters on each line shall be sufficient in most cases.

The data, prepared in the way shown below, shall be made availablévaijl¢o the vendor:

Customer data (maximum dflines, each by max of 60 characters long):
LiNe L: weveeeiieeeee e
LiNE 2: e

LiNE 3: oo

Hardware identification: .................coeeeeennnn.

Data provided shall identify the licensee truthfully and comprehensibly. The end user agrees that these data will be idisplaye
informational windowsof the application and on all outputs produced by using this software. In accordance with license terms
and conditions of use the licensee is not allowed to hide, remove or change any of vendor and user data shown in result
reports.

|Activating the licens with a HardwareDongle

The activation with a hardware dongle adds mobility of the license between multiple computieisse verify thdicenseterms
on regulation of the ownership and the usage rights on one computer only.

DONGL#Bption: replaces the binding of the license to one specific computer with the binding lafehse &
to the mobile hardware, the USBongle allowing alternating use of one license on multiple computers. . m ;

Remark:Hardware dongle activation is an additional option which shall be purchased in extension to the license.

The activation of the license is combined with the data of the hardwargle and stored in the license file. The application is
able to execute only if the applicable hardware dongle, which is specified in the personalized license file, is plugiged into
USB port of the computer.
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Before you execute the application pleaplug the hardware dongle into any USB port of the computer on which the
software and the associated license file are installed. There is no need to install any additional software (e.g. dexsge driv
to use the hardware dongle with AnTherm.

If you'dlike to move the hardware dongle to some other computer please save your application data at first, thethelose
application and, after this, unplug the hardware dongle from the computer finally.

Remark:Never unplug the hardware dongle while the apption is running. This might lead to unpredictable behavadithe
application or of the whole system or even damage the hardware dongle itself.

Remark:Protect the hardware dongle against loss or damage to avoid eventual blocking fine and repalacemamtcosts.

|Activating the license bound to physical computer hardware |

Activating the license by binding it to physical computer hardware identifier validates the license for this one specific
device- please verify thdicense term®n regulation of the ownership and the usage rights on one computer only.

The activation of the license is combined with tifeta created out of the About windoand stored in the license file. The
application is able to execute only on the computer, which is specified in the personalized license file. In the caseitef comp
failure or replacement the license tagtion procedure must be repeatedncurring additional blocking, change and
maintenance fees.

Please pass afihysical computer hardware identifieravailable for licensing directly out of thébout windowvia eMail to
the vendor. SeeAbout window.

'Manual failure procedure

In rare cases a fallback to manual determination of device identification must be executed. Shall all the data pasdea fail to
available for licensing procedure the manual fallback identification based on physical MAC addresses of all Ethernet network
adapters installed in the computer will be used. The phys$itAC addresses of oifer even many) Ethernet network adapters
installed in the computer are listed in thep part of theaboutwindow, shown just after the licensing information and the list of
active active license features:

VERSION2007 - valid feature. ;]
YERSION2008 - valid feature.
DAMPF2DIM - valid feature.
DAMPF3DIM - valid feature.
VERSION2008Y - valid feature.
00-CO-CO-CO-CO-BO - valid feature.
00-CO-CO-CO-CO-BO - valid feature.
Licensed Host: 00-CO-CO-CO-CO-BO
Expires: 28/06/2008

Ay ailable Ethernet adapters:
00-CO-CO-CO-COB0

] eMail | Ok

Note: To readout the MAC address one can also Uselper E& '{i?"ig Pl‘OfieiS ional or later
applicationadaptersAddresses.ex¥ou will find S HInIE o Taten
adaptersAddresses.exethe installation folderof AnTherm. [eLe sy ol=) i) S 0 T30 T-5 A 7 P 17 % B0 363 G < T Y 1 -3
is MIB_IF_TYPE_ETHERNET ————
Note: To readout the MAC address the system command SEVE:IEVEEREN: GRERE 510 Rl Ty 1o Eepdeeg & B :15 Ajvl

"ipconfig /all' can be used also. Listing of MAC addresses
shown with this command can contain virtual network adapters however which are not suitable as license identification of the
machine. Therefore please use thetput shown in the About winow or with the tooladaptersAddresses.exe
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| Demonstrational mode |

During execution of AnTherm in iBemoMode several application functions are not available. This demonstrational
behaviour can be turned off by purchasing a permanent or a time limited license.

The license file controlling the demonstrational mode is located in subfoldembLicenseof the instllation folder.
Properties of typical demonstrational license are restricted to following application featREESULTS, SOLVER, 3DIM,
30000CELLS&urthermore, a demonstrational license can be restricted to expire after some date.

=A =4

TWhile inDemoModethe About windowwill periodically pop up. Each time the user must click it away manually.

1 The precision of results will always be worse then requested while in demonstrational mddesconfiguration of
demonstrational mode targets short computational times at the expense of precision loss! TheNbeaats
termination condition(the Delta) is set to I0(0.0001); higher Qrecision (required for conformity with valid norms)
will be reached with terminal condition starting at and below'10.0000001).

1 For that reason physical interpretation of results produced with demonstrational version is not reaschiable!
software will show a warning message if the user tries to create more precise results by reducing the termination
condition:

The termination delta of the Solvé&tngine has been reset to 0.0001. The demonstration license targets
towards short computdbnal time. The results are being computed faster but the precision might suffer.

You shall upgrade your license if you wish to obtain more precise results.
Please contact the manufacturer or reseller of this application to acquire full featured license.

In DemoeModeall pictures copied to the clipboard or savedtofileh t f 0SS &1 GSNXYI NJ SR gAGK |
InDemoModeall result reportsarg |  SNYF NJ] SR 6AGK | GSEG oa5S8SY2yaiNlidAz2zyad
In DemoeMode all 3D pictures will b@ @S NI | LILISR (NI y & LIt NBy (i f &he BcknSekinformatiorSig (i o |
shown at the uppeteft corner of the image also.

In DemaModeall save and export functions of reports are not italale.

Note: If the license is invalid (for example it has expired) intervals of Awmdow popup will become shorter and after 5
minutes the application will exit.

Note: Projects save a flag if executed in demo mddenjoModeApplied After licensaupgrade the termination delta will be
reset to reasonable default valu8dlverParameters.DemoModeRevertToNo)mal

'Features |

Which application functions are covered and active within your license is defined within the license file by following
featureentries:

=A =4

=8 =2 =8 =8 -8 -4 -4 -4 -4 -4 -8 -9

2DIMc calculation of 2dimensional constructions (2D)

3DIMc¢ calculation of adimensional constructions (multiayered or 3D)

(without 3D license there is no 3D editing/processing: disabled menus>Réev, File>=Convert, Fileelmport, nor saing
of 3D/3DS)

RESULTSSES OdziAy3a GKS YSydz wSadzZ §ax

EDURESULES ES Odzi Ay 3 (G KS YSafednaw Edudational"'X oA G K |
DEMORESULES ESOdzi Ay 3 (KS Y Safednak émtzhistiaion” 6 A G K |
SOLVERexecuting the Solver

ROUNDNESShe roundings

50000CELLé&executing the Solver up to 50.000 cells

100000CELLgexecuting the Solver up to 100.000 cells

300000CELLgexecuting the Solver up to 300.000 cells

1000000CELlLgexecuting theSolver up to 1.000.000 cells

ANYCELIgexecuting the Solver without cell limit

VERSION numberequired for execution

NODEMOPOPUfsuppress periodic popup eboutwindows when in Demdlode.
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VAPOURDption specific features: C.ty

1 DAMPF2DIM solving two dimensional vapour diffusion
1 DAMPF3DIM solving three dimensional vapour diffusion

HARMONIC/TRANSIE@tion specific features:

1 HARMONIG solving of the harmonic, periodic, transient heat transfer (e.g. phase shift, harmonic coupling
coefficients, etc.).

1 Allows solutbn for only 1 (first) harmonic for theelected periodo be calculated. Onlgarmonicthermal
conductancewill be output. Other evaluations are executed with steady state solution @tlke.Harmonic) and
steady state boundary conditions (Results, Pibiats, Results3D).

1 TRANSIENT in addition to HARMONIGllows solving and evaluating the transient problem with tindependant,
variable, periodic boundary conditions with higher harmonics.

1 Allowsfree entry of higher number of harmonits Solver specification of Periodic Boundary Conditi@ml executing
TimeBased evaluation§Timeline Results3DAnimation) The Results, ProbePoints and Results3D are calculatedrfor
chosen TiméPoint (SharedTime)lso set within boundary conditions (and it "includes” HARMONIC by its nature!).

Additional Features:

1 _MULTICOREperformanceimprovement by executing solver distributed on multiple processors or processor
cores eg.:

Solving the equation system(sthe Solver

Loading the solution vectors from files in solution folder

Combining steady and transient state solution vectorspatcefic boundary conditions (superposition)

Harmonic Fourier analysis and synthesis of periodic boundary conditions

Fourier synthesis of time dependant solutions

Creation of results data for 3D visualization (primary and secondary functions), timafidesimation

=A =4 =4 -4 -8 -4

1STEREO3DVIEWIows choice obinocular 3D viewsn supported devices
164 BIT running the 64bit version

| Vapour diffusion solution (VAPOURption) |

- T
VAPOUR-option: Analysis of multidimensional vapour diffusion is only — O ™y ¢
possible with an active VAPOUR-Option of the program.. g SLL PR

Computational description of vapour diffusion in building constructions can provide valuable hints for answering the
guestions if there is a risk of, potentially destructive, interstitial vapour condensation within the core of the construction or
not (Interstitial Condensation Assessment).

Diffusion equations have the same structure as those describing heat transfer and can be solved analytically only for one
dimensional vapour diffusion. In all higher dimensional cases numerical methods, like the one implemented in AnTherm,
have to be used.

AnTherm calculates two- and three-dimensional distribution of vapour partial pressures in
building constructions.

See also: Installation of the program, License terms and conditions of use, System requirements, License order form,
Application setting "Alternative license file AnTherm.HID", "Alternative List of license files AnTherm.HID"
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'Introduction

The program AnTherm® is used to calculate stationary (steady state, time independent) and dynamic (transient in time
periodically) distribution of temperature and heat flux within building construction, especially to determine surface
temperatures and thanal coupling coefficients. Is is also used to deternviapour diffusionin building constructions.
Extensive visualization support and extend the analysis.

For the dynamic, transig case of changing, harmonic, periodic boundary conditions AnTherm will calculate harmonic
coupling coefficients.

In that simple cases in which the temperature within the building component is only dependant on one location
coordinate, i.e. in the case one dimensional heat transport, there is no need for specialized computer programs; the
calculations can be easily completed by using well known, simple formulas.

If the temperature distribution depends on two Cartesian space coordinates then we haeeviih two dimensional heat
transport andlinear thermal bridgesThe general, three dimensional case of heat transport shall be considered if the
temperatures depend fronthree space coordinates.

The program AnTherm® allows calculation of temperature distribution for the two as well as for three dimensional heat
transfer.

The program AnTherm® has been developed for model calculation of such building components of which the boundaries are
parallel to coordinate planes of the orthogonal Cartesian coordinate system. Thanks to such limitation to orthogonal network
the practicalinput can be quickly executed. Any construction set up of interconnected or overlapping ashlars and arbitrary
materials can be simulated. The limitation to orthogonal structures allows relafinelly grainedcalculation of temperature
distribution even on typical personal computer. Since the temperatures are calculated not only at cell centres, but also at
sides, edges and corners of each cell, the simulation of say 20.000 cellsepr8®i800 node temperatures in two dimension

or even 160.000 nodes in three dimension very quickly. For 1.000.000 calculated cell there will be more than 8.000.000
temperature nodes calculated in 3D!

On one hand the temperature distribution depends on geometry and physical properties of the component and, on the
other, from air temperatures within spaces attached to the component (boundary conditions). There can be more than only
two spaces attached to the componerthis is the additional and majorifference of twe or three dimensional cases

compared to one dimensional calculation.

Computational description ofapour diffusionin building constructions can provide valuahbleats for answering the, ¢ v
questions if there is a risk of, potentially destructive, vapour condensation within the construction or not. The _ ¢
implementation provided in AnTherm shall be mainly used for answering the question if, and if so where withjg‘the‘\,
congruction, by given boundary conditions (air temperature and relative air humidity) moisture is produced.

The distinctive feature of AnTherm® is that the relatively laborious calculation of the temperature distribution, which is
provisioned bysolving large system of linear equatigneed not be repeated for each different set of boundary conditions.
Anticipating that need AnTherm determines so called "base solution” during the calcutaiiponce. These base solutions
are then superposed to temperature distribution under requested boundary conditions leading to significant reduction of
computational time when several variants of boundary conditions are of interest.

With regard totheoretical backgroundeference should be made to the boék? &wa 9. w«/ Y9 b é o1 SAYRf =
Panzhauser, Sigmund; Springgarlag WieANew York).

See alsoTutorials and CookbookBrimary Concepts, heoretical background
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Two- and ThreeDimensional heat flow Patterns

The method ofinalysis most commonly practiced today when evaluating the thermal performance of building spaces,
components, and assemblies is based on a simpledimensional, constant flow model of heat conduction (i.e. the
assumption of parallel heat flow for thalculation of Uvalues and areas). Such an assumption often leads not only to
disappointing results in the thermal performance of realized construction projects, but also to costly consequences due to

1 unforeseeably high energy consumption for heatingywadi as
1 damage caused by surface and core condensation and moisture

These potentially negative consequences of esiamplification, inherent to the assumption of omémensionality, are
becoming increasingly critical in today's trend towards highly insdlauilding structures. If the effects diermal bridges
are neglected, drastic errors in estimating heating requirements are bound to result, particularly when assessiyg e
efficient buildings.

Multi-dimensional (i.e. twoand threedimensional) evaluations of thermally critical regions within a building assembly,
especially those with thermal heat bridges, during early design phases can provide valuable preliniomargtion to
support the decisiormaking process, thus leading to considerably more reliable design results.

Surface moisture due to condensation (typically occurring in such regions asvilaonnections, window installations,
etc.) as well as moulgrowth in humid environments can also be effectively prevented by means of-diuiénsional
evaluation during planning and detail design.

See alsoMultidimensional Vapour Diffusig European standards on thermal heat bridges

2D- Results 3D- Results

As this examplshows only the 3D evaluation returns the actual minimal surface temperature
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[European Standards on Thermal Heat Bridges

The European standards "Thermal Bridges in building construction Heat flows and surface tempeRautds General
calculation methods" (EN 1SO 102M)lpertaining to aspects of thermal performance of building constructions are already
available sincd996. The EN ISO 10211:200Rermal bridges in building constructionHeat flows andsurface
temperaturest Detailed calculationsshows further development of the standardisation. The standard EN386

"Building Components or Building ElemenGalalation of Thermal Transmittance" is also available. The EN 1SO-10077
2:2003"Thermal performance of windows, doors and shutteEalculation of thermal transmittancePart 2:Numerical
method for frames'shall be also considered.

The ramifications oftte adoption of these European Standards became apparent: they describe the substance of
essential tasks for designers, manufacturers, and builders, as well as their significance for quality control in the field of
energy conservation.

The purpose of thetandard EN 1SO 10211 "Thermal Bridg@alculation of Surface Temperatures and Heat flows" is
explicitly stated as:

71 the calculation of minimum (lowest) surface temperatures in order to assess the risk of surface condensation
and

1 the calculation of heaflows in order to predict overall heat loss from a building (for the constant, steady state flow
casej.e. time independent temperature distributipn
and

1 determination of linear and point thermal transmittance and surface temperature coefficientedahal bridges).

Furthermore,”high precision methodsof calculation are demanded, whereby precision criteria which must be satisfied
by the method chosen are defined in teandard.

According to EN ISO 6946 "Building Components or Building Elentgaitsilation of Thermal Transmittance”, calculation
of heat transfer coefficients of parallel plane surface building components shall be performed based, of course, on one
dimensional models. For such components, composed of surface parallel layers of thermally homogeneous or non
homogeneous materials, a wadhown method of estimation (IS®ethod) can be implemented in order to obtain a design
thermal resistance assuming thenaximum relative error remains "negligible".

For all other heat flow patterns, i.e. for all cases of more than one dimension, in particular in the presence of thermal
bridges, the standard EN 1SO 10211 "Thermal Heat Bridges" requires the implementatioanoeérical methods of
evaluation.

Further standards to be considered (exemplary):

1 I1SO 7345'Thermal insulation Physical quantities and definitions"

1 1SO 10456Building materials and productdHygrothermal properties Tabulated design values and procedures for

determining declared and design thermal values"

ISO 13370Thermal performance of buildingdHeat transfer via the groundCalculation methods"

1ISO13786"Thermal performance of building component®ynamic thermal characteristie€alculation methods"

1 1SO 13788Hygrothermal performance of building components and building elememigernal surface
temperature to avoid critical surface humidity interstitial condensati@alculation methods"

1 1SO 13789Thermal performance of buildingsTransmission and vetdkion heat transfer coefficient Calculation
method"

1 1SO 14683Thermal bridges in building constructierLinear thermal transmittance Simplified methods and
default values"

1 etc.

= =4
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'A calculation program as instrument |

In order to perfornmtasks imposed by European regulations in practice, the qualified planner, designer, or expert needs a
calculation program which:

1 meets the demands of the European Standards with respect to input data and more importantly output data
requirements (evaluatin results),

1 is capable of executing calculation whilgh precision,
and is sufficiently convenient to the user in application (providing ease and clarity of operatioell as wpeed).

\AnTherm® possesses these instrumental characteristics |

1 AnTherm facilitates the generation of geometrical models by supporting a graphic input display of building
structures, as well as by providing an entirely independent, fultpmatic method of fine subdivision (which can
also be influenced by the user through manual manipulation of parameters).
1 It delivers complete input model documentation (geometry of material elements, thermal design values of materials,
spaces, heat souges...) upon request.
1 It allows the precision of numerical solutions to be influenced and controlled by the user (definition of calculation
parameters).
1 AnTherm provides results conformant to European standards:
1 generally applicable results in the formgfaluesand conductance matricesThese conform to the
temperature weighting factorsaand 'thermal coupling coefficientsdefined in the European Standards,
including the required information on calculation prsioin,
1 specific results, applicable to particular air temperature conditions in spaces thermally coupled by the building
components analyzed, in the form sfirfface temperature minima and maximas well as respectivéewpoints,
1 It creates graphic plots ahprints ofisotherms surface temperaturesor temperatures along an edgé2- or 3-dim.
models), as well dseat flow diagramgnot limited to 2dim. models only, bualso in 3D.
1 AnThermmeets all demands of the European Standasith respect to input data andmore importantly- output
data requirements (evaluation resultsyalidated according to EN ISO 102AnTherm has been qualified as a "Class
A" tool ¢ as for twe and threedimensional, stationary precision method.

See alsovalidation according to EN ISO 10211:2004idation according to EN ISO 10&7Z003,Structure of the
application
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'Structure of the program |

AnThermis a package of numerous programs branches which are grouped and coordinated centrally. Although the
program is composed of severabdules (program branches), it can be operated as though it were one single program.
This is made possible by the unified user interface which independently ensures proper sequencing through the chain of
programs while thoroughly managing the various ot§egenerated by individual branches of AnTherm.

The program can be divided into following branches:

1 the model input branch
1 the calculation branch (or simulation branch)
1 the evaluation branch (or output branch, results branch, analysis branch)

Theindividual program branches are briefly described here.

The input branch supports the generation of a calculation data suitable for describing the object under consideration. The
first stage of input entails generating a model of the object with respeds geometry and the thermal properties of its
materials together with the specification of attached spaces and their heat transfer coefficients. Optionally one cay identif
areas as heat sources which will supplying specified power to the modelyRheathe level of detail for the equation grid

has to be specified, i.e. the subdivision of the model into fine network of grid elements required for the calculation. These
pieces (rectangles or ashlars) of the network are later called "cells".

Having cenpleted the input branch without errors the calculation branch can start with determination of "base solutions"
the basis of results. On top of that network a large system of linear equations is set up and solved iteratively. Theohumber
equations in he system is equal to the number of cells in the orthogonal grid structure which it describes; thus a very finely
gridded structure (calculation geometry) can result in lengthy computation.

Final output data is obtained in the evaluation branch, duringctvthe model under consideration (or rather, its
characterisation through base solutions) is evaluated under specific conditions. The boundary conditions which must be
specified here include air temperatures for the spaces/cases calculated. In the baghieat source elements have been
included in the model, power values must be assigned as a condition to these cases as well. Herein lies the advantage of
the "detour" over base solutions, since these need be calculated only once for a given modellctlitadica time required

for subsequent evaluation of specific temperature distributions under alternate boundary conditions is thus substantially
reduced by employing the base solutions which have been determined in the calculation biasigtad of repating the

entire analysis for each set of conditions. Numeric data is printed here in the final form of evaluation results.

Graphic representations of a given temperature distribution are generated in a form suitable for further evaluation. Within
the graphical output of temperature distributionlike surface temperaturesone can false colour the temperature

distribution or emphasize it by displaying isotherms also. Also images of streamlines or stream flux can be shown
emphasizing the heat flow throughe considered construction, often helpful in the identification of weaknesses of the
construction.

T < \" L ) i " N ‘ - -

VAPOUPoption: Analysis of multidimensional vapour diffusion is only ~ NV ¢t l |
possible with an activee APOURDption of theprogram > (/ - < ({ ( Ve (&-
s’ A L]

If material properties of vapour transport have been supplied also partial vapour density and vapour flux can be
calculated and evaluated here.

The evaluation branch provides printing of numerical results. Graphical resmtse easily transferred to other
applications for further processing.

See alsotnput branchGridding,Calculation branchzvaluation branch

37


http://help.antherm.eu/Introduction/09_Eingabeteil.htm
http://help.antherm.eu/Introduction/09_Eingabeteil.htm
http://help.antherm.eu/Introduction/60_Solver.htm
http://help.antherm.eu/Introduction/60_Solver.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

'The input branch |

The input branch supports thgeneration of a calculation data suitable for describing the object under consideration. The
first stage of input entails generating a model of the object with respect to its geometry and the thermal properties of its
materials together with the specifician of attached spaces and their heat transfer coefficients. Optionally one can identify
areas as heat sources which will supplying specified power to the model.

As with any numeric method of analysis, the application of AnTherm with respect to a coabjet requires a
considerable abstraction of reality. For dependable results, building components must therefore be abstracted to conform
to the geometric principles governing the numeric analysis performed by AnTherm.

Basics of the input process wik lolescribed in further sections for a two dimensional case. For the the dimensional case
same basic rules apply also.

\Abstracting the Geometry |

First and foremost, AnTherm operates only within an orthogonal, Cartesian coordinate
system. This limitatiors due to the method of analysis, which, briefly put, first divides the
model into a network of numerous cells ("gridding") to be mathematically evaluated. Tjhe
mathematical description of these cells is a system of equations. The finer the grid, the
more exact the evaluation results. However, a finer grid also, logically, increases the
number of cells to be calculated, that is, the number of equations to be solved. This
guantity is limited by the particular computer hardware configuration of the user. For
orthogonally subdivided cells, a relatively simple system of equations suffices to descfibe
each cell completely, thereby making it possible to evaluate a very finely gridded strugture q0°
using a personal computer. /

Thus, the first abstraction necessarynmodelling a building component is to
approximate the geometry of its elements within a strictly rigimgled system. It is
advisable to prepare a simple, dimensioned sketch of the object to be analysed before
beginning actual work with the program. Gendyat can be said that simplifications
made in the process of abstraction should be based on thermally relevant criteria in
order to ensure that the model is thermally equivalent to the "real thing". Though there
are no hard and fast rules on developingtideal model (each concrete object must be
treated individually), certain principles and guidelines should be adhered to. Valuable
hints are settled withirstandards see als&N 1SO 10211.

If it can be otherwise avoided, naight angles in the elements of a building structure should not be approximated by
"stepping" contours orthogonally in such a way as to severely iserégeir complexity. A more complicated contour
generally corresponds to an increase in the surface area of the volume delineated, thereby influencing a key factor in
determining heat flow patterns. Therefore, namthogonal geometries should be simplifibgt simple "straightening”
whenever possible, that is, whenever the qualitative effect on heat flow can be expected to be negligible.

When stepping contours has been used to assemble the model then the increase in the surface area of the delineated
volumemust be adequately compensated by adjusting properties of that respective surface. Typically this is the case by
increasing the value of the surface resistaisby the factor of the surface (or length) has grown due to such modelling
decision.

'Scopeand scale |

The scale of evaluation should be kept in mind when preparing a preliminary model sketch. This means keeping the level of
detail consistent with the overall dimensions of the region to be analysed.

Though AnTherm requires dimensional data toeléered in millimetres, the total size of a particular model could also
run up to tens of meters. Over detailing larger spatial structures can cause substantial increases in fine gridding, and
therefore in calculation time, without the benefit of increagithe precision of relevant information provided by the
evaluation branch (temperature distributions and heat flow patterns).

Finally, any thermally irrelevant elements of a building structure can and should be eliminated from the model. Such are
element which do not primarily influence heat conduction through a building component (e.g. thermally disconnected
exterior elements such as ventilated siding, handrails, fixtures, etc.).

See alsoElements of a componenthe componentQverlapping of element§he room (space)
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IElements of the building component

In the geometric model used by AnTherm to represettuddding componenta single rectangular region or volume in
space which is defined as "filled" with one homogenemsterial is referred to as arlement. Building materials are
defined by name (e.g. "concrete masonry unit") and thermal conductyity/mK].

For a two dimensional case it will be a rectangle parallel to coordinate system axes. The rectangle (a two dimensional
interval)is specified geometrically by its extents on two coordinate axg$o X, andy; to Y, - thus by entering four such
coordinates the rectangular element is defined.

For a three dimensional case the input of further interval dimension is requizednd z, are either provided explicitly or
they result from the ordering and thickness of 3D layers.

If two such elements share the same region in space and thusoieyap,the element etered later ‘Hisplaces"
preceding elements (or any parts thereof).

Spaceat boundaries of a component are defined'asr-filled" elements. The air is characterised by theface
resistanceRs[m2K/W] (or the surface heat transfer coefficieh{W/mz2K]) appropriate to a designated situation (e.g.

"exterior", "interior/along glass", etc.). A single space must later be assigned one, unique temperature condition (in the
evaluation branch).

The necessary information abontaterialand spaceurfaceproperties can be found in standard literature on this topic.
This information should be at hand before actually sitting down to work witrptiogrram.

Heat sourcesre defined by an element overlapping one or many other material elemettie name of the heat sourcis
used to identify it (a heat source to which no powsrassigned in the evaluation stage is treated just as any other non
emanating building material).

See alsoElement type (kind/type of a element)

The definition of a component is providdy the entry of an ordered sequence of elemertisese are stored into an
element list providing th@rder of element overlapping.

An example shall show the definition of elementdtdld a simple componentwalls surrounding a space. For the sake of
simplicity any openings are not concerned and we assume walls to be homogenous (built of one material).

Room 0 {exterior air space)

................... B Material e i ] e '

..........................................................

Room 1
- {interior)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Room 0 (exterior air space)

Entry of the component including all surrounding spaces is done in the mageepffway by starting the input by the

entry of the exterior space (exterior air) rectangle. Any arbitrary size of the rectangle shall be eitaseufficient if it

extends beyond the exterior of walls which itself surround the interior space.

Follaving the entry of the exterior space the wall material rectangle is entered at its exact (exterior) dimensions. Finally, the
third element, the interior space is enteredhis results inoverwritingthe partial region of the earlier entered material

element. The entry is finished.

Of course one could enter the model in some different (circuitous) way: all three different parttggeesior air, material

and the interior air could beentered as non overlapping rectangles. This would require much higher number of elements to
be entered however.
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'Size reduction and adiabatic G@ff planes

Although entire buildings can also be evaluated by AnTherm, most practical applicationstviié so global in nature.
Usually only spatially limited problem zones need be scrutinised. Such a problem zone is typically a structural detail or
region which could prove thermally critical.

Since thermal bridges are characterised by-tawod threedimensional heat flow
patterns, regions of a building structure in which heat is expected to flow one cut-off planes
dimensionally (i.e. perpendicular to material surfaces) are generally of little interestin [ — = —
using AnTherm. I

Therefore such regions may be eliminated frtile model to be considered without

I

|
affecting any relevant results. The outer boundary of the region to be analysed is defined| ~ Interier T l
by cutoff planes. These planes are idealised as acwnducting surface and should I \
therefore be placed parallel to the directiaf heat flow in a region where ore l
dimensional heat flow can be assumed. l
Just where to optimally draw the cuiff planes- the nearest regions of a problem zone \ \\ |
where heat can be expected to flow reasonably normal to planar component sufeces  §  exerior |

initially an educated guess, which may, of course, be subject to revision upon evaluation:

To reference the earlier example the input shall be accomplished in the same maatrfest the exterior space is entered
followed by the material rectangle later exated again with the interior space rectangle. The most important difference to

the example above is in that the boundary of the component is only partly covered by space surfaces. The other parts of the
boundary (emphasized in bold) are aff planes imficitly resulting from the arbitrary user choice to cut the thermal heat

bridge at such boundaries, thus inhibiting the heat flow completely (the normal component of heat flux througbfé cut

plane is nullified). In this example placing-cdit planes fa enough from the corner will be sufficient.

One can also draw upon qualitative characteristics inherent in the geometry of a given object to limit the region to be
modelled. Particularly axes of local symmetry in a building component, which can be asffeiyied to coincide with
planes parallel to heat flow, should be used to cut down the size of a model wherever possible.

LU L L L L L1 1L 1 11

I EEEEEEE

If the model shown in the image above is thought to continue to the left also two types of symmetries ickemtiiéed.

These are not only the geometrical symmetries, but also the symmetry of temperature distribution which can be expected
easily. Due to such symmetry there will be no heat flow through such line. The analysis of such model could be reduced to
the area between the two symmetry lines.

See alsoThe Component
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| The Building Component

The model of a building component is, generally put, built up with rectangular, possibly
overlapping elements.Theterm "component” need not have to be associated with
typical architectural or engineering meaning of building assemblies. The "component"
might resemble an excerpt from the building assembly containing one or more builcl
components in its typical meaningdike ceiling junctin, window frame connection etc

Within that application the term "component” does simply mean thderedsequence
of inputelementscomposing some arbitrary object. The convenient input principle
inherent to AnTherm element overlapping can facilitate construction input
considerably if erployed properly.

Groups

The construction to be simulated might contain some repeatedly appearing details.
The input branch provides the notion of such details by groping them together (by unique group names) providing the
method of quick selectiortranslation, rotation (by multiple of 90°) and mirroring (at axes parallel planes).

The ability to compose any construction from groups is provided as an additional helpful method significantly simplifying
the input process.

'Three dimensionatonstructions |

The input of three dimensional components follows same rules as those for two dimensions.

' 3D Layered Model

Threedimensional objects are modelled as a "sandwich" of parallel layers. Each layerz, %
is composed of one or more elements. Télements of layers are entered to form a =
two-dimensional description (x and y axes), or section, normal to the direction chosen

for layer depth (z axis).

Thethickness of a g@rticular layeris defined by the depth for which a given section is a %
valid description of the structure. In other words, a separate layer must be specified¥gifs
every change in crossection when working through the Iayers of a particular modeL”‘r

in the z direction.

Objects for which a twalimensional analysis will suffice are modelled as-§n x
section and evaluated per meter in the z direction. A dimensioned orientation
sketchshould include the origin which will be used for x and y coordinate input (an origin position along a component
surface is usually the clearest solution).

See alsoProject types: Layered 3D Project

'3D Model

The 3D Model is created by entering arbitrary triples of coordinates.
Thecomponent's geometry is therefore described by input of ashlars.

The resulting final 3D project is a sequence of such ashlars.

The order of ashlars is significant in that ashlars (i.e. three dimensional elements)
sharing same regions overlap, and those entered later hollow the properties of the
others- by the sameoverlapping principl@swith two dimensional rectangles.

See alsoElements of a componenQverlapping of element®roject types

41


http://help.antherm.eu/Introduction/30_Overlap.htm
http://help.antherm.eu/Introduction/30_Overlap.htm
http://help.antherm.eu/Introduction/30_Overlap.htm
http://help.antherm.eu/Introduction/10_Element.htm
http://help.antherm.eu/Introduction/30_Overlap.htm
http://help.antherm.eu/Forms/LayerEditorForm/LayerEditorForm.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/Introduction/30_Overlap.htm
http://help.antherm.eu/Introduction/10_Element.htm
http://help.antherm.eu/Introduction/10_Element.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

| Element overlapping

Elements of a shape more complex than a simple rectangle can be built up-efesnbnts of I
the same material according to an additive principle. However, in many situations, a simpler |

subtractive principle inherent to AnTherm can be implemented to achiegesame geometry (2)
more easilyelement overlapping
The principle of element overlapping means that any element entered "displaces" preceding (1)
elements (or any parts thereof) which share the same region in space.

3
Thus, for example, a shape such as¢bhmer situation illustrated here can be drawn either ag a (3)
composite of three elements or with a series of two olagwping elements:

Element 2
(Material 2)
"""" 1
Element 1 v
(Material 1) y
input later
input first
(1)
element 1 4}
element 2

Which element overides the other depends solely on the sequence of elenipiit, as reflected in the
element list.

Warning! Changes to the sequence of elements ineigenents listwill result in different effect of overlapping.

See alsoElements of a componenElement Browser window
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'The Space (Room) and the Surface

While defining the modelled building component the entry of spaces (rooms) are the core part of the input, especially the
input thermal transferesistance Rand R.[m2K/W] (or thermal transfer coefficients;;undh ¢, [W/m2K] ) of their surfaces
appropriate to a designated situation (e.g. "exterior", "interior/along glass", etc.).

Spaces at boundaries of a component are defined adilleid" elements of equal temperature (and relative humidity); in
the sense described here, exterior air is to be treaded as a "space" too.

Distinctive spaces are identified by their unique narf®sace Names.g. "exterior”, "interior”, etc.). A single space must
later (not in input, but in the evaluation branch) be assigned one, unigomerature condgtion (and eventually relative
humidity).

The "space" as described here need not be locally coherent but it shall be composed of intentionally separated areas; If all
such areas receive identicghace namghey will be treated as one, coherent, space.

Surfaces of different spaces shall not be connected directly to each other, i.e. without placing some material construction
interconrecting them.

The space may, however, be divided into several elements to account for diffardatesituations within the space.
Such "sukspaces" can then be identified with differeméinsfer resistance (or transfer coefficient) valysarface
property) but sharing common space name.

“Interior” (space name) “Interior” (space name)
Rs = 0.20 m*K/W | Rs =0.13 m*K/W
“interior corner” (surface name) \ [finterior’ (surface name)

“Exterior” (space name)
Rs = 0.04 m*K/W
“exterior surface” (surface name)

See alsoElements of the building componeri)ement overlappinglhe heat source (power sourc&lement type
(kind/type of a element)

'The heat source (power source)

The "heat source" describes an spatial area of a component heated with constant power. Distinctive heat sources are
identified by their unique name@ower Source Name,g. "heating strip8. Thespecification of the heating powarf the
source is postponed until the evaluation of results is executed.

One heat source in the sense described hene lse composed of several, spatially not connected ranges; if all such
ranges are assigned same name (heat source name) than all theses areas are considered one source.

Different heat sources shall have common boundaries if required.

See alsoCreating the gridElements of a componenthe Space (Room) and Surfadelement type (kind/type of a
element)
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|Creating theGrid (Gridding) |

Having the input branch completed and prior to obtaining thsultscrucial decisions have to be taken having major impact
onto the precision of results and calculation time required to create them. The principle behind the calculation method of
AnTherm lies in balancing the thermal characterisations of orthogonallywdediregions. Each subdivision,cel, is thus
geometrically bound by orthogongtid planesthese must be defined such that each resulting cell contains only a single
building material. Thus, the resulting subdivisions need not to be identical wétinggutelements.The process of creating
proper subdivisions is calledridding'.

Minimal Grid

The coarsest grid structure which satisfies the requirement of homogeneous
cells is referred to as thainimal grid This can be derived directly from the
geometric data (element)f amodel. This minimal grid is generated fully
automatically without any further user intervention.

[Fine Grid

i |
o I

Since a minimal grid is generally too coarse a subdivision to provide
dependably accurate results by numerical methods, a furthierer -

gridding of the model must be performed for calculation. AnTherm offers
automatic method for generating such auxiliagrid planes. The minimal
grid thus generated forms the basis for all further gridding, but it does not
constitute a complete grid structure. ffkae gridin some form must be
generated and stored in a grid file before moving on in the calculation
branch.

The creation of a fine grid involves inserting additional grid planes. Such

procedure might be very circuitous and tedious when done manually.

Therefore AnTherm provides an automatic generation of the fine grid

controlled with fewparameters The automated process ensures, that most

critical regions (corners, edges, etc) will receive finest grid.

The finegridding defines the final set of cells (bagonally subdivided regions) which shall then be balanced The number
of such cell might be very large! Typical 2D calculation will result in 28Q@000 calls to solve with sufficient precision.

3D calculation will quickly grow to 1.000.000 cells andeho

The gridding (discretization) algorithm of AnTherm subdivides the component model under consideration into cells which
will be thermally balanced thereafter. The calculation algorithm creates for each such cell the heat balance equation and
then solves the system of such equations. The solution results describe temperature field with values in the middles of
cells.

In the event that a minimal grid would suffice for calculation (e.g. for preliminary evaluation of a model), it can be re
generated as #ine grid based on the appropriate parameters.

| Super Fine Grid (The "supet'tefinement)

Considering places where temperatures will later be calculated (during the evaluation) not only middle points of each cell
are of interest- middles of cell sideand cell edges and corners of each cell will be calculated too.

Suchsupefrfine-griddingprovides for the two dimensional calculation of 20.000 cell about 80.000 evaluated temperature
points. Within athree dimensional case with a fine grid of 20.@@0is the evaluation will result in more than 160.000
temperature values. If the fine grid size is largeg. 1.000.000 cells for a 3D caglke number of calculated temperature
points will grow to more than 8.000.000 possibly requiring longer calouldatmes during the evaluation. For that reason
AnTherm will display a warning message when the number of cells within thgrithgrows to higher value. In such case it
is worth to consider, if, by adjusting some figad parameters resulting in morearse grid, sufficient precision can be
reached faster also.

As the nice result of such refinement the provisioning of much higher number of node values is available for the evaluation,
hence the evaluation can be much more precise thereaffer the two dimensional case the number of temperature nodes
is fourfold the original cell count and in three dimensional case it is eightfold! For example, the calculation with £.000.00
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(one million) balanced cells provides results of thermal balance equations

at more than 8.000.000 (eight million) points and the operation is accomplished in surprisingly short computation time.
In the event that a minimal grid would suffice for calculation (e.g. for preliminary evaluation of a model), it can be re
generated as fine grid based on the appropriate parameters.

'The Calculation (Solver) |

Besides the knowledge of geometrical and physical composition of a building construction the calculation the temperature
distribution within a building construction requires the knowledgepafticular boundary conditionalso. The approach used

in this program is founded on top of specific boundary conditidth®se defining the air temperature of each space

connected to the construction. At cuiff planes an imlicit adiabatic boundary condition is applied automatically by forcing
the normal component of heat flux to zero, thus no additional user input is required. Therefore the user needs to provide
particular air temperatures only. It is to be considered thaty uniform air temperature shall be assigned to particular

space, thus effects like variation of temperature due to air flow layers cannot be input directly. If heat sources are presen
within the construction additional boundary conditions defining tieat density of each particular source have to be

supplied also.

A characteristic of the program is the division of the procedure for generating a temperature distribution into two stages:
calculation of base solutions and evaluation under prescribed itiond.

Heat flow in a building construction, as well as the subsequent temperature distribution, can be described mathematically
by differential equations. Most importantly, these equations are linear and homogenous by nature. This means that one set
of solutions, calculated for a specific set of conditions, can baiSed" as the basis for solutions under differing conditions

by superposition, i.e. by linear combination of selected base solutions {$emfetical backgrouridl More specifically,

base solutions are calculated under the assumption of a "basic" set of boundary conditions: with an air temperature of 1 in
the selected space, and 0 in all others.

The calculation appro#cin the program uses this circumstance to minimise ealeevaluation time for user's comfort.

One set of base solutions need be calculated only once to characterise a given model, which can subsequently be
considered under varying conditions without esgting the timeconsuming computation necessary to solve the primary
set of differential equations. The superposition under applied boundary conditions is postponed to the evaluation part,
thus the determination of basic solutionstimat step does not reqire any input of particular boundary conditions

Computation time is further reduced by utilising the weighting function character of base solutions (normalised such that
0KSANI &dzy Ydzad Sljdzf mod | SyOSs A Teedto@cudlBhie caicllaes. TeBISy & St
base solution is then very simply derived as a difference of the sum to 1, that is, by a separate stage of superposition.

If heat sources are present within the construction too, respective base solution wileb&drfor each particular heat

source also. The calculation is provisioned by setting the heat density of particular source to 1 while leaving all other

boundary conditions at 0. Therefore the total number of base solutions calculated is the sum of themafnspaces and
the number of heat sources.

Theparameters of iteratiorcan be manipulated by the user prior to a calculation run of course. This is of interest when a
model is particularly complex or when base solutions which have already been calculated prove to be inadequately precise
during subsequent evaluation.

See alsoThe OveiRelaxationTheoretical backgroundiesults & Evaluations
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'The OverRelaxation |

In general there is no explicit need for addition input during the calculation. The user can control the salienbiyng
various parameters of the computatioBuchmost important control elements shall be described in short below.

Generating a temperature distribution is connected with the numerical solution of a very large linear system of equations.
Such an equation system is solved through the relaxation mefjodThe relaxation factor must be between 1 and 2 .

'Relaxation factor. |

The value of th@ptimal relaxation factor opt, which leads to the most expedient convergence of the calculation method,

is highly dependant on the size and conditioning of the equation system to be solved. This value differs from case tb case an
is initially unknown. During the initial step of cadltion an analysis of the equations system is executed and an estimation of

. o for the optimal relaxation factor is calculated iteratively.

Due to the fact, that theptimal relaxation factor opt, which ensures the fasted method convergence, can only be roughly
estimated, the value calculated serves as an initial parameter for the relaxation faetbich is then modified with each

iteration in the course of the second gfa of calculation. In particular, the relaxation factor grows frogg, towards

(asymptotically) the value of . If certain conditions are met it is reset 1q,i, and the process continues.

General parameters responsible for the automated variation afe set to default values. Under normal condition
(moderate number of cells calculated, absence of extremely high or low conductance values) the calculation will
appropriately execute without any user intervention.

If the convergence might be slow inaeptional case the user can speed up the convergence by changing the default
values. The major indication is provided if the number of cell is very high and the optimal vali®jakt below 2.
Detailed description of ¢control parametersan be found in the separate section of this manual.

'Solving the system of equations |

At each iteration step the method determines the deviation of the value calculated for each network element (cell)
compared to the previous iteration. The maximum of all absolute values of these differences is used to control the
convergence and progress$ the calculation. If that value continually is below some defined threshadldring several
successive iteration steps, thermination conditionis considered fulfilledrad the calculation finished.

During theevaluationthe user shall check if all precision criteria are satisfied and, if required, he can reduce the
termination condition parameter and enforce the calculation to continue.

The computation can be interrupted at any time (e.g. if the computing device is needed for some other purpose) to be
resumed later. The calculation will resume starting from some intermediate results saved ah#heftinterruption.

Complete results of the calculation are writtengeveral fileswhich are then required during the evaluation. There are
no special output results shown are avaikbbr printout during the calculation stage.

See alsoTheoretical backgroundgolverParameter Application settings
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[Evaluation of results |

Final output data is obtained in the evaluation branch, during whichtbdel under consideration (or rather, its
characterisation through base solutions obtained from the calculation) is evaluated under specific thermal boundary
conditions.

While thermal coupling coefficients, heat source distribution and weighting facterb@undary condition independent,
further output data is dependant on air temperatures of spaces calculated and, in the event that heat source elements
have been included in the model, power density values, which all must be assigned as a boundagnsoiaditiese
respective base solution cases as well.

Thermal coupling coefficients matrix and
heat source distribution factors

Thermal Coupling Coefficients [W/ K]

Space\Space sussen Hallenbad Wohnraum
3ussen 1.386223 1.2521%4
Hallenbad 1.386223 1.476608
Wohnraum 1,2521%4 1,476608

Thermal Coupling Coefficients (L2D) [W / m*K]

Space\Space aussen Hallenbad Wohnraum
aussen 0,373884 0,518612
Hallenbad 0,373884 1,211041
Wohnraum 0518812 1,211041

As the direct result of the computation the matrixtbiermal coupling coefficientss provided. For a two dimensional
model the matrix shws length related transmittancet[Wm"'K* ] ; for three dimensional construction the matrix
displays thermal coupling coefficient®per se [WK']. Because thermal coupling coefficietand as suckelements of
the conductance matrixare independet from particular boundary conditions, the matrix itself can be output prior to
any user input of temperatures.

Based on the output of thermal coupling coefficients one can calculate the thermal transmittance values (linear thermal
transmittancea (Psi)for two dimensional linear thermal bridges (sBstValue Determinatioly or point thermal
transmittance. (chi) for the three dimensional point thermal bridges).

In the event heat sources are available also, the distribution factor of each source is showikeédbe thermal coupling
coefficients this values are independent from boundary conditions #l$bspaces are attached to the considered
construction the distribution table will shown N numbers. Title (i = 1,N) value of the distribution table shows the
percentage of the heat provided by the particular heat source passing totthspace. Thealues of the distribution table

are therefore from the range 0 to 1; because the steady state calculation does not cover the heat capacity storage, the sum

of all distribution values must result in 1 (apart from minor rounding errors).

Dynamic, transienproblems, in which the heat storage capacity is taken into account, result in the outpatmbnic,
periodic coupling coefficientslsocalculated directly and not dependant from any particular boundary conditions, are
output as a matrix for each specific period length chosen. This results can be used for the analysis of dynaiiartzgha
the component for example to read out amplitudes and phase shifts / time lags (like Lpe needed within Passivhaus
Projektierungspaket PHPP) or to calculate effective mass capacities.
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'Boundary conditions |

Any further evaluation requires the definition bbundary conditions these are specified by air temperatures of spaces

connected to the building component aradl power densities of all heat sources. Only after that data has been provided
further results can be requested.

Boundary conditions and Temperatures / Humidity

Air temp. [*C] min.temp. [*C] | max.temp. [*C] |Condens. RH [%] f*reu
Room 0 -10,00 -2.97 -2.42 100,00 %
Room 1 20,00 15,22 18,43 73,96 % 0.24
FPower source Power [W] Power density [W/m7] Volume [m7]
PSO 0,00 0,00 0,01176000

[Temperature extremesdew points, ftemperature factors,g-values |

As soon as thboundary conditiondave been applied, the application determines locations on the surfaces of all spaces of
the model at which the minimum temperature is reachfed givenboundary conditionsThe report'Results'lists

coordinates of gch points together with the value of the temperature at that point, the dew point v@ljeesulting from

that temperature and the corresponding temperature factgs; The temperture weighting factors @cvalue$) are also

output for these coldest points. It is worth to mention, that the temperature weighting factors are independent from the
boundary conditions. Contrary, the location of coldest surface points is dependant drotimelary conditions chosen, and
therefore the output of weighting factors for coldest points can be provided after boundary conditamsbeen set.

Weighting factors for coldest surface point

Room O Room 1
g(PS 0) 0,000129 0,085443
g(Room0) 0,859128 0,155403
g(Room1) 0,000872 0,840597

According to the standard conformance requirement of EN ISO 1021'Remults report'tan b output to the printer.

For some special purpose it might be desirable toceree some output of the distribution ofwalues within the building
construction or at it surfaces. This is possible within the evaluation stage also. By using the najwauwgs, which in
particular are base solution values, the user has to assigrbbundary condition of the base solution of interest to 1 to
receive the kind of "temperature distribution" showing thevglues themselves. The output can then show isolines, false
coloured images or visualizations of "surfaceajues" for example.

Fnally, the output off-values is also possible because those are special cgseaifies.

See alsoEvaluations and Results
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| Visualization- Graphical Evaluation

Along with thenumerical outputformally required by EN ISO 10211 further
extensivegraphical evaluation (visualizatioof the calculated results can be
obtained and eventually passed to printer or other applications.

Quick view onto the calculated temperature distribution of the component
can be obtained in the form of "false coloured" visualizations. For a two
dimensional case there is only one such imageeeatdimensional cases

can be visualized with slices through the model or arbitrary view onto the
construction.

Some more detailed representation of

the temperature distribution is available
asisotherm imageslsotherms, i.e. lines of
onstant temperature, will be shown on the
slice through the construction for a two
dimensional model. Detailed appearance and
= content of theinformation shown can be

_| defined by the user by defining the number of
-] isotherms drawn value of the first and last

= isotherm, interval between consecutive isolines etc. can be used to define the meaning of
each particular isotherm..

For a three dimensional case tlséce planeat which isotherms shall be drawn cabe
arbitrarily chosen. Furthermore isotherms can be showrtlm surface of themodelto
emphasize the temperature distribution also.

Furthermore, one can query the value of temperature at any arbitrary point of the
construction. The definition of points of interest is eitheopided by the coordinate entry via the menBrbbe points'or
by setting the position oflice planes the temperature value at the intersection the three plansdl be shown on the
screen.

Further evaluation of temperatures can be available as a graph of temperature values along an edge (surface) of one
particular space in two dimensional cag@emark! This option is currently not available!)

For three dimensional cases one shall requastgraph of temperature valueslong arbitrary line (eventually parallel to
coordinate axes). Such line might intersect the interior of the component or follow the surface of the ctiostribus
providing the ability to emphasize temperature values at components edges.

As an alternative to the visualization of calculated temperature distributions one
shall request results showing dew point values (condensing humidity values)
resulting from the current temperatures on the surfaces of the model. To achieve
that simple activation of the switctsecondary functionsls required followed by
the selection of "Relativelumidity %" within the boxActive functiori. This
visualization provides by far much more information compared to the norm
required printout”Results because not only the "yeso-decision” of norm
conformant construction can be received, but additional, much more detailed
conclusions about the distribution of dew point values at component's surfaces
possible. In particular, for construction non corhant to standards, the ability to
draw anisolineat the humidity value which is critical by the standard (the value
above which the condensation or mould growth shall occur) might b
veryinstructive. Such aisolinewill mark and emphasize the critical area of the componentsace.
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Very helpful hints regarding improvement of the thermal quality of building construction result from the visualizatiort of hea
streams through (and within) the construction. To receive output related to heat flux one simply needs to activaiattie
"Secondary functiongnd then, within the boxXactive function"choose the "Heat stream density Witn Variants of

visualization options available to the calculated heat stream densities are the same as to temperature distribution. $ocation
of high heat stream densities shall emphasize thermally weak areas of the construction and can be immediatebdvésualiz
false colour diagrams asoline viewdor better identification.

For both, the two as well as for three dimensional cases, the heat flow through the construction can be visualized with a
streamline. The streamline is shown as soon as the control g&trelamlines'is activated and coordinates of the starting
point are chosen by placing the intersectiontioé slice planes X, Y anavithin the construction.

For two dimensioal cases there is possibility to visualize multiplgltiple heat flow streamlinesSince the area between
the two neighbouring streamlines marks exactly the same amount of heaf fteareas at which the density of
streamlines is high emphasize potentially weak locations within the construction.

Visualisation of heat flow is also offeredladge hog field ofector arrows.This display is controlled withiMectors
(HedgeHog, Arrows) control par®l defining the mesh of @ints at which the direction of heat flow and eventually its
magnitude shall be shown.

See alsoEvaluations and Results
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Multidimensional VapourDiffusion

Computational description of vapour diffusion in building constructions can provide valuable hints for answering the
questions if there is a risk of, potentially destructive, interstitial vapour condensation within the core of the constirctio
not (Interstitial Condensation Assessment).

Diffusion equations have the same structure as those describing heat transfer and can be solved analytically only for one
dimensional vapour diffusion. In all higher dimensional cases numerical methodthdilae implemented in AnTherm,
have to be used.

W vV ( ".; X

VAPOUPRption: Analysis of multidimensional vapour diffusion is only possible with an active = ™ VO L e
VAPOUFOption of the program e €l rl‘ U
’ {600 |

L™
A

AnTherm calculates twoand three-dimensional distribution ofvapour partial pressures in building
constructions.

Saturation pressure distribution within the construction is computed tbased on the temperature distribution.

The comparison of the partial and saturation pressure distributions provideslimettly related to answering the
questions if there is quantitative risk of condensation within the construction or not.

All areas at which partial pressure of vapour is higher then the saturation pressure can be accounted as endangered and can
be visuaked as such graphically (e.g..showrfadse colourspr asisosurfaceor anisolineat the zero value of thdifference
of vapour pressuresr one specific value oklative interstitial core humidity)

Example: Vapour pressure difference and vapour diffusion streams

Druckdiff. hPa
420

280

|| 1.40

0.00

-1.40

-2.80

420
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This humidity model calculation shows, due to the cold bridge efferted by a partition wall of stud framing gypsum
plaster placed directly onto the slab on the one hand,-adk to the interruption of the moisture barrier on the war side
just below the heating pavementhe possibility of diffusing water vapour intioe floor structure through the partition wal
on the other, additional regions of higher condensation risk. These are highly distinctive in the surrounding of the bo
Profile of the partition wall.
Legend:

1 colour mapped vapour pressure differencla¢k:zereboundary; blue:negative; ligHilue/white:highlynegative)

1 stream lines of the vapour diffusion (white) at H%erval of the overall vapour diffusion stream from inside (to

to outside (bottom)

Transposing this method used in AnTherm orite tommonly used Glasdfethod for one dimensional case means, that
intersections of vapour partial pressure distribution with saturation pressure distribution are calculated and regions within
these intersections are interpreted as condensation risk ardass well known that the width of such zones is mostly
overestimated.

It has to be accounted, that when interpreting such results, diffusion is not the only driving factor for vapour transport.
Especially within massive constructions water and vapanrgport can be significantly influenced by capillary transport
hence diffusion might be less significant then.

The implementation provided in AnTherm shall be mainly used for answisénguestion if, and if so where withirthe
construction, by given boundary conditions (air temperature and relative aimidity) moisture is produced.

Example: Vapour pressure difference and vapour diffusion streams

Druckdiff. hPa
420

280

1.40

0.00

-1.40

-2.80

i | | 420
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This humidity model calculation shows, due to the cold briefiect caused by a partition wall of stud framing gypsum
plaster placed directly onto the slab on the one hand, adde to the interruption of the moisture barrier on the war side
just below the heating pavementhe possibility of diffusing water vapo into the floor structure through the partition
wall on the other, additional regions of higher condensation risk. These are highly distinctive in the surrounding of th
bottom U-Profile of the partition wall.
Legend:

1 Isolines of vapour pressure differee (black);

1 stream lines of the vapour diffusion (white) at 1@8terval of the overall vapour diffusion stream from inside (to

to outside (bottom)

Remark More exact estimation of condensation zones and moisture amounts is subject for tiduedopments.

See alsoTheoretical backgroundsuropean standards on thermal bridgé&dy ISO 13788

ExampleDistribution of the temperature and heat stream lines

Temperatur °C
18.00

15.00

12.00

2.00

6.00

3.00

0.00
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Partition wall of stud framing gypsum plaster placed directly onto the 30cm thick concrete ceiling above basement g
without thermal insulation on the cold side.
The EPS heat insulatitayer (Réfix 831, zementgebundene Polystyrolflocken) of 13,5 cm thickness has been placed
top of the concrete plasterthere is no other heat coating at the bottom side of the ceiling. The typical cross section of
ceiling construction haseen assessed being not critical at all.
Legend:

1 isotherms (black);

1  colour mapping by temperature

1 heat flow streamlines (white) at 16¥terval of the overall heat stream from inside (top) to outside (bottom)

Example: Heat flux distribution and heatream lines

Wémestrom W/m?
60.00

50.00

40.00

30.00

20.00

| . : | . 10.00

| 0.00

Partition wall of stud framing gypsum plaster placed directly onto the 30cm thick concrete ceiling above basement g
without thermal insulation on the cold side.
The EPS heat insulation layer (Réfix 831, zementgebuiidystyrolflocken) of 13,5 cm thickness has been placed sole
top of the concrete plasterthere is no other heat coating at the bottom side of the ceiling. The typical cross section of
ceiling construction has been assessed being not criticdl. a
Legend:

1 colour mapped heat flux (flow stream density) (yellow to black: heavy heat bridge impact )

1 heat flow streamlines (white) at 10¥terval of the overall heat stream from inside (top) to outside (bottom)
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| Harmonic (periodic) dynamic indicats

The HARMONI LG A 2Y 2F ! y¢KSNY OFf OdzZ  1Sa aKFENY2yAO0 GKSNXYIFf 02
required for transient building energy simulations based on periodic (harmonic) approach. This also includes PHPP
calculations. Thermal Harmonic Conduittes and further dynamic indicators facilitating heat transport with heat capacity
capabilities follow the ISO and EN standard EN ISO 13786.

HARMONI@ption: Solving dynamic, periodic problems for determination of Phase Lag in §
response to heat capacipotential is only possible with an active HARMQO@Qpfion of the :
program.

The harmonic thermal conductivity is given by the amplitude and phase lag of the heat flow which follows periodically
changing boundary conditions (either temperatures or heatrces or sinks). Lagging in time with damping of amplitude
(attenuation) results from heat storage capability of materials.

Heat losses might lag many months, intermittent heat gains might result also. Cooling infrastructure might become
obsolete or oveheating can be practically resolved with the building own (heat) capacity.

Transient heat flows are heavily dependent on heat capacity of building components, especially massive, solid or brick
walls, slab or ground structures.

The Harmonic option of AnTherm can be seen as a small brother of the much more exidRANMSIENDption. The

purpose of the Harmonic option is to solve transient, periodic heat trarsonisequation for the @h and kst

harmonic. The @h harmonic is the steady state solution of the equation corresponding to mean heat flows under

periodic boundary conditions. Thest harmonic provides solutions of amplitude and phase lag for the nexiog

such as day or year.

2 KSYy LI26SN) a2dzNODS& INB Ay@d2f @SR ! y¢KSN¥YQa |1 FNY2yAO 2LIAz
Harmonic Thermal Conductivities reported for spaces) and are also given by their amplitude and phateclhgaif

flow following the oscillation of respective heat source or sink.

By using the harmonic indicators much better approximation of dynamic thermal behaviour of the building can be
obtained when compared to simplified steady state approa@ven wih only one first harmonic of the oscillation.

Exact indicators calculated with AnTherm for any 3 dimensional geometry and arbitrary combination of materials are
indispensible replacement for approximations restricted to few simplified geometries onhoas provided in ISO
13370.

The strength of the HARMONIC tool relies on the fact, that harmonic thermal conductances (complex nhumber, amplitude
and the phase lag) can be calculated without the need to enter nor to know any boundary conditiamaonic hermal
conductances are output just following the steady state thermal conductarf@e’Lin the respective report. There is also

no need to specify or assume any starting boundary conditions as compared to time step based methods.

It is very importanto emphasize, that harmonic thermal conductance are characteristic for the object concerned and by
that are independent of any boundary conditions. The proper calculation of these harmonic periodic indicators does not
need to know nor to apply any boundaconditions. Further evaluation of the behaviour of a building component under
certain and periodically changing boundary conditions is subject téithew ! b { L 9 b dof AnTHerndhighery

harmonics, periodic boundary conditions, animation in time and timeline outputs).

RemarkThe HARMONIC Option alone basically offers evaluation under steady state boundary conditions (in addition to
harmonic, periodic, dynamic indicators).

Remark:The numerical results (stored withihe folder of simulation resultsghall be passed to therogram THESIM
(www.thesim.at)

See alsoTheoretical backgroundsuropean standards on thermal bridg&s\ 1ISO 13786, EN I5&870,Transient,
multidimensional calculations by an example of components in contact with soil
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| Transient (periodic) time dependant simulation

The TRANSIEMption of AnTherm calculates, evaluates and visualizes heat flows and temperature distributions in
building components under boundary conditions changing in time periodically. By that isatiodelling and analysis of
effects of heat storage in building construction and their response to changing conditions due to heat capacity of materials.

{dzOK &aAYdz F GA2Y | LIINBIFOK A& |tftaz2 1y26y o0& GENREZRADE® LISH
The efficiency and precision of this simulation approach results from the assumption of periodicity. By assuming periodicity
of the processes the proper of periodic simulation does not need any starting distribution of temperature field. This

especially true for climatic boundary conditions (year, day), utilization scenarios (including the period of one week) or any
2U0KSN) GNBLISGAGADGSE aAlGdzr A2y S SdTd LISNA2RAOFft& GdzNYyAy3

TRANSIENGption: Solving anevaluating time dependant dynamic, periodic problems
whenheat capacity effects are concerned is only possible with an active
TRANSIENOption of the program

Respective boundary conditions, periodically variable in time, can be modelled as semfisesfat specific time points or as
series of mean values valid for several intervals of equal or variable lengths. Modelling periodic boundary conditions is not
limited to air temperature but also possible for volumetric heat sources or sinks. TheMiteften be modelled as step

(switch) functions while the other will result from some long term data measurements. The set of tools provided for
modelling periodic data includes for example: values at equidistant points (regular points), mean vaqgealltor

irregularly distributed time intervals (regular means, irregular means), values in steps (switching) on irregulariyeti@dsint
(irregular steps). Furthermore any periodic distribution given by complex coefficients of Fourier series oapldyeed too.

Compared ttHARMONIC optiofthis earlier option of AnTherm is available already for years) the TRANSIENT option adds
higher precision of results, ability to evaluate higharmonics of the main period requested (up to 1000 harmonics),

evaluate timelines of temperatures at arbitrary probe points or visualize time dependant animations in 3D (by employing the
Ff NBIRe ¢Sttt (y26y (SOKYAIl dzSa hésadn timeisériesy and rsdard themfobmovié a G I ¢
reproduction.

The strength of thedARMONIC togklies on the fact, that harmonic thermal conductances (complex number, amplitude
and the phas lag) can be calculated without the need to enter nor to know any boundary conditions.

The TRANSIENT Option goes much furtieiadding the ability of modelling periodic boundary conditions (fully
automated Fourier analysis) for the purpose of tidependant evaluations (either a 3D view at some point in time, then
available to creating time series animation, or timelines of temperature changing in time at selected location of the 3D
model).

See alsoTheoretical backgroundsuropean standards on thermal bridg&d 1ISO 13786, EN ISO 13370
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|Computationa| performancenhancement for multiprocessor systems

Running solver on multiple CPUs enhances the calculation performance and thus (in most cases) reduces significantly the
calculation timeMulti CPU (or Multicore) behaviour of the solver is controlled by respective application settings
separately.

Remark This function requires a valid license feateLTICORE

MULTICORSBption: Speeding up computationally intensive jobs by distributing them on
multiple processors or processor cores for parallel execution is only possible with an active
MULTICOREption of the program.

Complex calculations (suchmbre then 1 million equations) can be critical in terms of time faetbe calculation can last
few seconds only but (for so called "bad conditioned equations") tenths of minutes (on currently typical PC computer
hardware). The CPU speed, CPU type tag die memory architecture of the system determine the effective
computational power which is available to AnTherm.

By employing the MULTICORMtion the software can access multiple CPUs oder CPU kernels and by that significantly
improve the efficiencyBy increasing the number of used kernels will add to the computational power as expected. Knowing
that it depends on the operating efficiency of many other components of the device it is advisable to determine the optimal
number of cores by executing singpineasurement.

200
a
180
=
160
140 |
§ 120 ] W max #lts/sec _
~
v
: ¢ Hits =
5 100 = /sec
80
5]
60 ’ . 0 ’ ’ ’
40 B
20 a
0 . T I
0 1 2 3 B 5 6 7 8
#threads
Processing power of the Solver in AnTherm on a Core i7/920 computer in the function pf
employed CPU cores

Above picture shows, that the theoretical multiplication of the computing power will not be reachsihiply raising their
number of cores! For the computer architecture used for the above example the saturation of computational power is
reached already with four cores. This results from the technical structure of the Core i7/920 processor having only for
memory paths (one for each pair of cores). In reality saturating the memory bandwidth raises the computing power limit in
that case.

The number of cores used by the solver shall be set in the application settings.

See alsoSolver windowApplication settings
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|Immersive 3D stereo (binoculaBxperience

AnTherm utilizes stereo viewing capabilities for the three dimensional analysis of thermal bridges in building
constructions. In addition to the real time 3D rendering of analyzed objects one can now easily receive immersive
experience of reaBD by turning into stereo capable interactive imagery.

STEREOS3D-option: Stereoscopic, binocular display of three dimensional evaluations isis |
only possible with an active STERO3DVIEW-Option of the program.
Stereo viewing is even possible with veheap ReadBlue glasses. By utilizing more advanced equipment, such as €rystal

Eyes or NVIDIA 3D Vision glasses, fully immersive stereoscopic 3D experience of colourful visualizations can be made
@At ofS G2 ySIENIe Fyeée dzaSNRa RSa|1d2L t/ o

By a simple clicof the mouse AnTherm automatically transforms your PC into full stereoscopic 3D thermal bridge
evaluation tool.

N ; ’./ / 2

7]

Vapor fiui gl ek,
100 #1350

Remark Using binocular stereo modes requires a valid license fe@UiEeEREO3DVIEW

See also3D Navigation within 3D windows
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'Country specific localisationimportant notice

While using international features, Windows provides you with country specific setting for decimal comma. This shall allow
you to use numeric pad of your keyboard for entering numbers correctly. Pledsethat entering 0,8 (with comma

instead of dot) might result in 08 if your setting of current operating system's locale (typically Regional Setting of the
System's Control Panel) defines different character (for example a dot) for decimal comma pbdkgeomight also be

valid (e.g. German systems use convtize , character) for decimal comma.

If the system is set up properly for your country, the numeric pad's comma will provide the right character to the input.

Note: The AnTher®provided applicaibn User interface languaggetting does not affect the operating system setting for
the decimal comma or dot.

See alsoApplication settings
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|Starting the program |

Start the applicationfrodd A Yy R2 ga aSydz { GF NIt NBINI YATH YEKSNYIH yv¢ KSNY

It is also possible to start processing dkarherm project fileirectly from the Windows File Explorer. The doubliek
onto the project file(AnTherm project fildhas an extension .antherm) within the windows file explorer will start the
program and open the chosen file.

If theinstallation of the progranmas been successfully completed, you will be shownMlaé application window
together with further application windows embedded in it. Thi@ of the Dayghown immediately after application start
provides useful hints on application usage.

Pressing thé&1 keyor using the menu S £ LIy 2 wilisi%oy yiod the documentan - user guide, program
reference, tutorials etc.

£ AnTherm - 3Ds - D:\Entw\Walter\WalterWorkDir'\Beispiel_1.antherm -10] x|
File Edit Results... VYiew Window Tools Help

Elements2DForm: Descritpion Editor x|
-500 0 Testbeispiel 1 des WALTER-Preview 15.1. 2005 =
: te mit auskragender Balkonpl
Priifreferenzfall 3 der EN IS0 10211-1:1995, Anhang & (Bild 4.3)
stationare, dieidimensionale Berechnung des Wamedurchgangs
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= »
New | Delete | Fit I EILILIEI
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)
o
0
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5. Layer - Name: "exteriour room" Depth=

Material Box 150 0 300 2150 1000 Material Name : "material 1" = 0.7
. Material Box 600 1000 1300 1150 1000 Material Name : “material 4" i = 2.5

. Material B 300 1150
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x| a &5
: | : e |-~ =

New Delete EJ:ILIEI New | Delete ] Pre I Next |

EREE T
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1300 1200 1000 Material Name : “material 5" i = 1

The windows of the program AnTherm will be shown on your screen at positions as they were shown on the last application
use. On initial application start some preset windows are shown at their initially preset positions, dependingrostaied

and loaded templateAll windows can be freely moved and most also freely sized. This allows you to setup the layout and
content of the screen according to your needs. During the 8hatdown of AnTherm positions of windows are saved

together with all furtherapplication settings.

Depending orapplication settingAnTherm will on its startup either initially load a template projiiet project.xmifrom the
installation folderor it will load the recently open project automatically.

Working with the program is controlled from thmmain menuand from variousediting, dialogor evaluation windowsand
their context menus.

Tip: If immediately after starting the program théSaal 3S a ¢ KS | LI AOFGA2y FIFAES
hYy G2 GSN¥AYLGS GKS FLILXAOFGA2YG A& aK26yS LI &sbea &lso
Installation of MS.NET Runtinoe Installation of the Program

R G2
OKS O

Tip: The program'&Jser Interfaces shown in thdanguagechosen according to the preset setting of your operating

system and language variant available in AnTherm (standard default language). You can change this! Please select the
aSydz 9RAUM{ SGilAydaddd 62N . St Nisgs diabgdiibeUyed|ntedface ldygda§e/ PP DO |
(Sprache der Benutzeroberflachecordingo your needs from languages available in AnTherm.
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VAPOUPRoption: Analysis of multidimensionaapour diffusion is only possible with an | * CO e R
activeVAPOURODption of the program.. Cg & X

Tip: You will receive a warning if there is one instance of the application running already. There is only one instance of
AnTherm allowed to be actively executed. Simul@uneexecution of more than one instance will be blocked. When
attempting to start second instance, such instance will be terminated and you will be shown informational message.
However such behaviour can be changed withapelication setting "multiple apjnstances allowed'Thisfunctionalityis
implemented by acquiring the mutex "{4927 A7BID15499dA82A5EE422C6FF3F}" (arbitrary chosen GUID).

See alsomain menu,jnput windows,main window,MDI/SDI application settingsstandard project projekt.xml,
Installation of the programTutorials und CooBooks
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\Project types

Following project types can be created and processed:

1 2D project

1 Layered 3D project

1 3D project
Projects can beonverted to different typeoo (e.g. using a 2D model as a template for more sophisticated 3D
modelling).
12D project

Primary property of &D projectis given by geometric modelling done in two dimensions only. Only one planar slice is
entered and the resulting two dimensional construction calculated. There is no input regarding the thindstimei.e.
coordinates of the axis perpendicular to project plane.

This project type is typically used to model a linear thermal heat bridge.

1000 2000

Final 2D Projekt contains ordered sequence of elements. The order of elements is relevant, because later entered
elements willpartly or fully overlagelements earlier in the order if covieg common plane area.

Note: Internally AnTherm represents the 2D model as a silaglered 3D projecivith the thickness of exactly 1000 nmimne.
1,0 m-in Z direction.

This dependency shall be considerga.g. for some result display, two dimensional contractions are modelled in three
dimensions.

Remark To support graphical entry thenderlay can be registereahd shown wihin the plane oElements2D window.

Remark The 2D Project Type will be often uses as a starting poirtéating 3D models by various conversion
capabilities (see below).
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Layered 3D project

Primary property of dayered 3D projeds given by its geometric modelling of planar slices consecutive to each other

(slices itself are identical to2D project type)

This project type is typically used to model a point thermal heat bridge.

Z

4
3

0

2
1 layers

Three dimensional model is given by assignittgcknesgo each such planar slice.
In Antherm each such slice with assigned thickness is dalted
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Handbook Thermal Bridge Heat Transfer and Vapdftwdion Simulation AnTherm

Final "layered 3D project" contains ordered seriefagérs.The sequence can be controlled by thgers list.
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Note: A three dimensional model will result in exactly same results as its two dimensional counterpart only, and only if, the

geometry and conductivities do not change along dimaension and the extent in this direction is exactly 1000 s,
1,0 m.

Remark To support graphical entry thenderlay can be registereahd shown within the plane dlements2D window.

13D project

Primary property of 8D projectis given by entering all three coordinates in three dimensions directly. The resulting
geometry of building construction is described by series of cubes.

This project type is typically used to model a complex point thermal bridge.

[ More Light

Back Color I

V' Opaque
Opacity
| ¥ soid
[V Optimize
IV Snaces

1000 2000 1000 | 2000
111

The order of element cubes in the sequence is relevant, because later entered elemeptatiilbr fully overlap
elements earlier in the order if covering common space area.
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o

Note: A three dimensional model will result in exactly same results as its two dimensional counterpart only, and only if, the
geometry and conductivities do not change along one dimenaiahthe extent in this direction is exactly 1000 mie.
1,0 m.

Remark To support graphical entry thraenderlays can be registerethd shown within respective planes Bfements23
window quadrants.

[Converting between project types

= —a —a

A 2D projectcan be transformed (converted) tolayered 3D project.

A 2D project can besvolved (rotated) to produce 3D projebased ona 2D template.

Warning: Revolution to a 3D project is irreversible.

Alayered 3D projectan be converted to @D projectonly if it contains only one layer.

Alayered 3D prajct (and a2D projecttoo) can be converted to &D project.

During the conversion AnTherm will assign each element to a additional group named

a[ F@SNI Y[ @8SNbIl YSk ¢ KA O] geledtianbyits drigitak(pridr tolcdnieigndlay& stSictugey G
(context menu of element processixggelect>By Group)

Warning: Converting to a 3D project is irresidie.

A 3D projectcan be converted to D projectonly if thicknesses (e.g. Z coordinates) of all elements are equal. The
resulting project will receive thickness of 1000mm (Z1=0, Z2=1000).

A 3D projectcan be converted to lyered 3D projectThe conversion will create 3D Layers in thdirgctions for all Z
coordinates existent in the project. Layer names will be derived from tltaioZdinae valuesAll elements are then
added accordingly to respective layers.

Warning: This conversion need not be reversible.

Important: Element of Zhickness equal Omm will not be included in the conversion and ignored.

See alsoCreate new projectConverting a projecyWorking with fles,3D-Layered model
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'Coordinate system

The tree dimensional construction is being modelled (input) within a Cartesian coordinate system.
AxesX, Y, Z are set up to create a positive oriented, orthogonal coordinate system.

Normally one places the footprint at the¥Xplane, thus coordinate values of the X axis grow to the right and those of the Y
axis towards the back, hence the Z axis shopwards along the structural levels.

The view from right is then parallel to thezyplane, and the front view is parallel witi2plane.
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The user can of course freely choose to place the footprint at any other plane. He shall merely observe the orientation of
the coordinate system to avoid advance any mistake or confusion regarding the direction of axes.

Note: Labelling of the axes titles can be modifiedyplication settings

See alsoProjec typeskElement EditorElements 2D witlow, Elements 3D windovElements 23 window
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'Results & Evaluation

AnTherm provides variety of ways to show computational results and execute evaluations. It provides results as textual
reportsandgraphical evaluations (visualization).

Reports |

Reports provide computational results as textual, printable outglitreports can be

viewed on the screen,

saved a®DF, XLS, DOC or RTHdiléurther processing,
printed on the printer and

searched for specific words and phrases.

= =A -4 -9

Following reports are available and can be requested formMaa menuof the program:

Report buider The report generator allows you to create completely custom reports. Microsoft Word is require(
Data Entry detailed listing of entered data
Report
Modelling a summarizing report for the modelled construction, used materials, spaces, surface properties
Report power sources
Coupling Coeff. Output of the calculated matrix of Thermal Coupling Coefficients (the conductance matrix) along
Report calculation precision indicators.
Output of surface temperatures under definedundary conditionst coldest surface points of each
space, along with their location (coordinates) and respective temperature fagigrs f
ResultsReport The ?d part of this reportoutputs temperature values at givgsrobe pointsunder definedooundary
conditions .
If there is vapour solution also, values of vapour saturation pressure and partial pessu = < =
also shown. T

Each output form contains the name and address of the user displayed at the top. Date and time of the output creation along
with the program information are also shown. Please refelidense terms and conditions of usegarding these output

contents. Just below the heading the file name (the project file) is shown followed by the user chaseproject
description.Specifiacalculation and simulation results are displayed below dgigiseral information.

'Graphical Evaluations (Visualization)

Graphical evaluations are used to visualize simulation results asatvebthreedimensional picture rendering3he
choice ofprimary functionprovides following visualizations:

9 Representation ofemperature distribution(colour mapped pictureiso-lines/isotherms,iso-surface,slices,profile-
diagram)

1 Representation oheat flux/heat stream flow(colour mappedjsolines,streamline(s) vector arrow(s),sosurface,
slices profile-diagram)und

1 Representation oflew point(colou mapped viewijsolines,

1 Representation ointerstitial (core) vapour pressure distributigpartial pressure, saturation pressure or
pressure difference, relative core humidifgplour mapped viewisolines/isobarsjsourface slices profile-

diagram)
1 Representation o¥apour diffusion flux/stream flowcolour mapped viewisolines,streamline(s)yector v & :‘\
arrow(s) isosurfaceslices profile-diagram) Cie
1 Misualizations can be easily adjusted to user's needs and according to specific requirements: L

1 Changing théransparency/opacityf visible figures

1 Selection ofvalue intervals and function specific adjustment

1 Choice of differenslice plane®r probing points

1 Selection of usedolouring tableor by choosing singleolouring

1 Switching to On/Ofbf specific elements of visualisatio(surface, edgesxesslice plane®tc.)
1 Adjusting further display parameters. likght effects,position and size of the picturetc.
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At any time the graphical display can &@pied to the clipboardor further transfer to other applications (for example to
create compound reports).

Visualizations can also be saved (exportedjitdure files (P&, GIF, JPG, TIFFor.do 3-D scene files (VRMOOGL,

IV, ...)for further processing.

Following visualizations can be showrRiesults 3D window

| Temperature distribution:

Surface Displaying the colour mapped distribution of temperature on #wefaceof the constructon. The
temperatures representation can be adjusted by choosing differeolour tablewhich assigns colour to intervals of
the temperature values.

Isothermsof surface Displaying the distribution of temperature on tisarfaceof the construction by isolines, i.Bnes of

temperatures constant temperaturelsotherms can be coloured by applying ttedour tablewhich assigns colours tc
temperature values. The assignment of isolines to values of temperature can be controlled by us
input.

Temperature Displaying the colour mapped distribution of temperature osliee planecutting through the

distribution on on a |construction.The representation can be adjusted by choosing diffeceéur tablewhich assigns colo

slice plane to intervals of the temperature values. Thesition of the slice planealways parallel to axes planes

can be set by input of the coordinate at the intersection of the axis perpendicular to the slice plan

Isothermson aslice |Displaying the colour mapped distribution of temperature osliae planecutting through the

plane construction by isotherms, i.éines of constant temperaturdsotherms can be coloured by applying
colour tablewhich assigns colours to temperature values. The assignment of isolines to values of
temperature can be controlled by user input.

Isosurfacdor one |Displaying a surface of constant temperatuisoa{surfacg for one freely chosen value of temperature

value d The assignment of the colour of the surface to the representedoenature is applied by selecting
temperature colour table

Value of Displaying a numerical value of temperatuteone freely chosen poirdf the constructions. The
temperatureat one |position of this probing point is set by positioniglice planes XY/YZ/ZKhe value shown corresponds
chosen point. the point of intersection of those three planes.

Diagram of Displaying theX/Y-diagram of temperaturealong the chosen profile line. The position of this profile
temperaturealong a|point is setby positioningslice planes XY/YZ/Zkhe diagram shown corresponds to values along the
profile line intersection of two of those three planes.

| Distribution of heat flux feat streamand heat stream density:

Heat stream density on Distribution of heat flux (modulus of heat stream density) on shefacesof the
construdion's surface constructian is shown as a coloured picture. The assignment of colours to heat strearr
density values depends on the chosasiour table

Isolinesof heat stream density |Display the distribution of the heat stream dernysin thesurfacesof the construction
on the construction'surface shown agsolines i.e. lines of constant heat stream density value® @blour of the lines
depends on theolour tablechosen.

Heat stream density onslice  |Displaying thesolour mapped distribution of heat flux onséice planecutting through the
plane construction. The colouring of the slice plane depends orctileur tablechosen. The
position of the slice plane is given by oneordinate.

Isolinesof heat flux on alice Displaying isolines of heat stream density value on a slices plane cutting through the
plane construction. Lines of constant stream density are coloured as set by the chokem
table.

Isosurfaceor one value of heat |Displaying a surface of constant valisa{surface for one freely chosen heat stream
stream density density. The colour of the surface depends on ¢béur tablechosen.

Streamline(sjracing the heat |Display of the heat flow streamline from/to any chosen point within the construction. T
flow through the construction |colour of the streamlinelepends on thesolour tablechosen.

Vectors (HedgeHog, Arrows) |Display of the heat flow at any chosen point or points within the construction by arrow
tracing the heat flow through th|glyphs. The size of vector symbols follows the heat stream density. The colour of glyp
construction symbolsdepends on theolour tablechosen.
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Heat flux diagranalong aprofile |Display of a&/Y-diagram of heat stream densitlong the chosen profile line. The positiol
line. of this profile line point is set by positionisice planes XY/YZ/Zkhe diagram shown
corresponds to values along the intersection of two of those three planes.

' Dew point values atonstruction's surfaces

Dew point values at Displaying the colour mapped distribution of dew point values onstinéaceof the construction
construction's surfaces |(calculated from the surface temperature and space air temperature). The representation ca
adjusted by choosing differemblour tablewhich assigns colour to intervals of the dew point

values.
Isolinesof dew point Display of the distribution of dew point values on the&faceof the construction shown asolines
valuse orconstruction's |(lines of constant dew point value). The assignment if the colours to dew point values depen
surfaces the chosercolour table

Distribution of vapour pressure difference, saturation and partial pressurelative interstitial
core humidity

Pressure distribution ot Display of pressure or pressure difference distribution onghdacesof the constriction is shown

the construction's as a coloured picture. The assignment of colours to pressure values depends on theaiogen

surface table.

Isolinesof pressure Display of pressure or pressure difference wlsttion on thesurfacesof the construction is shown
distribution on the as isolines, i.elines of constant valueShe colourg of isolines is applied according to the chosi

construction's surface |colour table

Pressureor pressure |Displaying the colour mapped distribution of pressure or pressure differencestioegplanecutting

difference distribution |through the construction. The representation can be adjusted by choosing diffecémtr table

on aslice plane which assigns colour to intervals of pressure values.pbiséion of the slice planealways parallel
to axes planescan be set by input of the coordinate at the intersection of the axis perpendicul
the slice plane.

Isolinesof vapour Displaying isolines of vapour pressure or pressure difference on a slices plane cutting througt
pressure on a&lice plane/constructon. Lines of constant pressure are coloured as set by the chaigdear table
Isosurfacedor one Displaying a surface of constant valiso{surface for one freely chosen vapour pressure or

pressure oipressure  |pressure difference. The colour of the surface depends orcttheur tablechosen.
difference value

Output of pressure Displaying a numerical value of pressure differeacene freely chosen poirdf the constructions.
difference atone chosel The position of this probing point is set by positiongtige planes XY/YZ/ZKnhe value shown
point. corresponds to the point of intersection of those three planes.

Pressure dftrence Display of &/Y-diagram of pressure differena@ong the chosen profile lineh& position of this
diagramalong aprofile |profile line point is set by positionirglice planes XY/YZ/ZKhe diagram shown corresponds to
line. values along the intersection of two of those three planes.
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|Distribution of the value of vapour stream density

VAPOUR-Option: The analysis of multi-dimensional water vapor diffusion processes is only pEA PRSP Y Rt
possible with the Vapour option of the program. C ‘e "; " o
' L8

Distribution of vapour |Display of vapour stream density distribution on thafacesf the construction is shown as a
stream density on coloured picture. The assignment of colours to density values depends on the dweantable
construction's surface

Isolinesof vapour strean Display of vapourteeam density distribution on theurfacesof the construction is shown as
density onconstruction's|isolines, i.e.lines of constant alues The colouring of isolines is applied according to the chose
surface colour table

Vapour stream density |Displaying the colour mapped distribution of vapour stream density slita planecutting through

on adlice plane the construction. The representation can be adjusted by choosing diffexdour tablewhich
assigns colour to intervals of density values. pbsition of the slice planealways @rallel to axes
planes- can be set by input of the coordinate at the intersection of the axis perpendicular to tt
slice plane.

Isolinesof vapour strean|Displaying isolines of vapour stream density on a slices plane cutting through the constructio
density on aslice plane |of constant pressure are coloured as set by the chagdour table

Isosurfaceor one Displaying a surface of constant valisa{surfacg for one freely chosen vapour stream density.
vapour stream density |colour of the surface depends on tleelour tablechosen.
value

Streamline(sjracing the Display of the diffusion flow streamline from/to any chosen point within the constructior
vapour diffusion flow through [The colour of the streamlindepends on thecolour tablechosen.
the construction

Vectors (HedgeHog, Arrows) Display of the diffusion flow at any chosen point or points within the construction by arr
tracing vapour glyphs. The size of vector symbols follows the vapour stream density.

diffusion flow through the The colour of glyph symbotiepends on thesolour tablechosen.

construction

Vapour flux diagraralong a  |Display of &/Y-diagram of vapour stream densi@jong the chosen profile line. The positic
profile line of this profile line point is set by positionistice planes XY/YZ/ZRhe diagram shown
corresponds to values along the intersection of two of those three planes.

See alsoEvaliation windows Results 3D windowylain menu,Main window,Secondary functiong\ctive function,
Toolbar of Report windows
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Basics and Some Theory of AnTherm
Primary Concepts

The various terms and theoretical concepts, which form the basis for understandidgifieerm
application, are presented and defined briefly in the following sections.

For a more thorough explanation of the theoretical background, please refer to the

book "WarmebrickefiRead more on theoretical concepts A Therm

See alsoTheoretical background

Basics and Some Theory of AnTherm

EnvironmentalFactors

When analysing the thermal performance of building components, two different types of information are sought: thermal
transmission and surface temperatures.

The first type entails evaluatirthe heat transfer characteristics of a building assembly, i.e. the form and quantity of heat
losses and gains, in order to ultimately obtain

1 areliable estimation of heating and cooling loads (costs),
1 acceptable heat flow rates,

as well as
1  energy conserving design alternatives.

Based on the heat transfer characteristics of a construction, the expected temperatures along interior surfaces must be
evaluated in order to predict (and avoid) areas of potential moisture condensation. Beyovehtirey damage to building
materials caused by mould growth, adequate surface temperatures are also a relevant factor in the thermal comfort of an
interior environment.

See alsoThermal Transmissiosurface Temperatures
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Basics and Some Theory of AnTherm
Thermal Transmission and Thermal Bridges

Energy in the form of heat in building constructions is genetedlysmitted by a combination of conduction, convection,
and radiation. When considering heat transfer within and through solid (homogeneous draroageneous) building
materials, heat conduction is the primary transmission factor; the effects of conveatid radiation are typically

negligible.

heat
conduction

thermal
bridge

cold bridge
heat bridge

thermal
bridge
(defined in
ISO 10211)

Conduction through homogeneous planar building components (i.e. composed of one or more layers ¢
material with parallel surface planes) occurs in a single direction: normal to the component surface. Th
referred to aone-dimensional heat flowand ischaracterised by a constant surface temperature over the
entire surface plane.

Such idealised conditions can, of course, only be assumed in limited regions of an actual building struc
Geometries of nosplanar components (construction joints, floarll connections, balconies, etc.) give rise
heat flow patterns of more than one direction, that is, to tway three-dimensional heat flow.

Regions or elements of a building construction characterised by-gimignsional heat flow patterns are
calledthermal bridges|In contrast to regions of ondimensional heat flow, thermal bridges are typically
associated with local peaks of heat loss, which correspond to characteristic drops in the interior surfac
temperature.

Thermal bridges, which in general occur at any junction between building components or where the bu
structure changes composition, have two consequences:

a. achange in heat flow rate
and
b. achange in internal surface temperature

compared with those of the unbridged structure.
Although similar calculation procedures are used, the procedures are not identical for the calculation o
flows and of surface temperatures.

Part of the building evelope where the otherwise uniform thermal resistance is significantly changed by

full or partial penetration of the building envelope by materials with a different thermal conduct
and/or

I achange in thickness of the fabric
and/or

1 adifference béween internal and external areas, such as occur at wall/floor/ceiling junctions

linear thermal Thermal bridge with a uniform crosection along one of the three orthogonal axes (as defined by ISO 1i

bridge

point thermal Localized thermal bridge whose influence can be representeddnjra thermal transmittancgas defined by

bridge

ISO 10211)

See alsoThermal Heat Conductancklethods of thermal heat bridge survey in international perspective
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Basics and Some Theory of AnTherm
Conductance

An exact description of the thermal behaviour of a building assembly would by nature Henaan and thus very
complicated to evaluate. Fortunately, for most construction situatiohmterest, it is possible to drastically reduce the
complexity of the physical model without sacrificing any appreciable accuracy.

A linear description of thermal transmission involving an entire building can be introduced by

1 assuming that theemperature of each environment (space) associated with the building is unique, i.e.
independent of position, and

1 forfeiting an exact treatment of radiation exchange within the spaces in favour of an approximation of this factor

through adjusted surfaceaansfer coefficients.

thermal
conductance,
LSD

[WIK]

conductance
matrix

thermal
transmittance,
U-value,

L1D

[W/m?K]

length-related
conductance,
L2D

[WImK]

In light of this simplified physical model, it can be stated that the amount of heat which flows from o1
space to anotherQ, is proportional to the temperature difference between the two environrtseeander
consideration i(andj). The factor of proportionality is a conductands,,and linearly defined by

Q:lj.(k) ib J)¢

The analogy of an electrical circuit can be extended to model a building structure more generally as
environments thermally connected through a resistance, i.e. thedgeatlucting material elements. A
complete description of the thermal relatiohigps in a particular structure is given by a conductance m;
of values for all thermal connections, , betw@en the spaces of the model.

The conductance matrix defines the heat transfer characteristics of a given model based solely on t
geometry and materials (thermal properties) of the resistance, that is, independently of temperature
conditions in adjacent spaceBhis matrix is symmetrical.

The arearelated term "thermal transmittance"U-valuein Wm‘zKl) commonly used in standards to date
essentially describes the same conductance as the reciprocal of the sum of resistances of a planar
component, that is, resistances in "series":

WW=R=RNR+1h =1l R+ 1l

wherebyh si andh se are the surface transfer coefficients of the interior and exterior environments Bj
represents the sum of material resistances of j constituent component layers. The resistance of an

individual homogeneous (isotropic) layer is directly proportional to layer thickness, d, and indirectly

proportional to the material conductivity:

R=dk

However, this simple formula applies only to the planar regions of a building assembly in which strie
dimensional heat flow can be reasonably assumed.

A further type of special situation is given where tdisnensional heat flow patterns are to be expected
Such a region is a stretch of the building assembly which can be evaluated with respect to a two
dimensional sectionrunder the assumption that nodat flow occurs normal to the section plane. In this
case, a lengthelated conductance,”® [Wm™K"], must be calculated for the applicable region.

The most general case, of course, is that of thd@aensional heat flow. For the regions of a construetic
in which no directional assumptions can be made about local heat flow patterns, only the evaluatior
(3D) conductance, L3D [\2{; provides a reliable indicator of the thermal behaviour.
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total
conductance

Due to the linearity of conductances, antire building can be modelled as a sum of parts, with each p
evaluated according to the applicable geometric conditions. Of course, the summation of conductar
only applicable if the temperature difference is the same through all model pagsdge interior and one
exterior temperature valid for the whole building).

The model is sudlivided by introducing theoretical cwdff planes, which must be located such that any
potential heat flow through these planes can be considered negligible.

Thetotal thermal conductance of a building thus modelled can be written as
30 an
L :Z‘Ei +ZLJ 'f_;""ZUs;'ﬁs;
i 7 k

whereby lj is the length over which the twhmensional conductance, L2D, is valid for part j, and Ak is
area of validity for Uk.

This reliable and flexible approach to analydimgthermal performance of buildings is referred to in the
Standards as the direct method. It requires the implementation of a suitable computer program for
attaining two and threedimensional conductance results with the necessary precision

The programAnTherm makes use of the linear nature of the heat conduction model by first determin
generally applicable calculation model: a characteristic set of temperatgependent base solutions (s
also 'Method of Analysiy.

See alsotinear and Point Transmittancéhe building envelope as thermal heat bridgegoretical background
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Basics and Some Theory AhTherm
Linear and Point Thermal Transmittance

Often thermal bridges will be described in terms of linear and point thermal transmittances characteristic to building
components analysed.

linear thermal
transmittance, A

[W/mK]

Psi

point thermal
transmittance, .

[WIK]

chi

heat flow rate in thesteady state divided by length and by the temperature difference between the
environments on either side of a thermal bridge (definition in ISO 10211)

NOTE The linear thermal transmittance is used as a correction term for the linear influence of a tl
bridge.

The linear thermal transmittance is given by:

7
_ 2D
= —ZUJ,. by
7=

where:

A is the linear thermal transmittanc@siof the linear thermal bridge separating the two
environments being considered;

L2L is the thermal coupling coefficient obtained from &Zalculation of the component separatiny
the two environments being considered,;

Uj is the thermal transmittance of the-ID component j separating the two environments being
considered,;

bj is the length within the 2D geometrical model over which thalue Uj applies

J is the number of ID components.

Note: When determining the linear thermal transmittance, it is necessary to state which dimensio
(e.g. internal or external) are being used because for several types of thermal bridges the vakie ¢
linear thermal transmittance depends on this choice.

heat flow rate in the steady state divided by the temperature difference between the environment
either side of a thermal bridge (definition in 130211)

NOTE The point thermal transmittance is used as a correction term for the influence of a point th:
bridge.

The point thermal transmittance is given by:
= I J
x=1L _EUI"A'_E%”IJ'
= 7=1

where:

is the point thermal transmittanceChiof the point thermal bridge separating the two
environments being considered;

*® s the thermal coupling coefficient obtained from @&3calculation of the -® component
separating the two environments being considered;

U is the thermal transmittance of the-D componen§ separating the two environments being
considered;

A isthe area over which the valug applies;

A are respective linear thermal transmittances (see above);

I is the length over which the vadw ; applies;
is the number of 2D components.

i )

is the number of 1D components.
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Note: When determining and. values, it is necessary to state which dimensions (e.g. internal or
external) are being used because for several types of thermal bridges &émel . values depend on thi:
choice..

Rewriting the above equation by replacing the linear thermal transmittdoyciés definition, provides
following alternative means of calculating the point thermal transmittance:

i{ J
5 :L:D+ZL2"‘47—ZLS:‘D'IJ
fwl

J=l

An alternative expression for the total coupling coefficigftvhich uses the linear and point thermal transmittancesand
., is then given by

X M N
Li =2 Uk A+ 2 Foni) “bn 2, Xni)
= ne n=

where:

Ui is the thermal transmittance of paktof the room or building;
is the area over which the valug; applies;
Amgj is the linear thermal transmittancBsiof part m of the room or building;

Im is the length over which the valuey; applies;

«nij) IS the point thermal transmittanc€hiof partn of the room or building;
K is the number of thermal transmittances.

M is the number of linear thermal transmittances;

N is the number of point therral transmittances;

Note: In above formulaA is equal to the total surface area of the envelope.
Note: L is equivalent to the heat transfer coefficierd,often used in other standards.

See alsoConductance On calculation o -values for building constructions in connection with grounteoretical
background
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Basics and Some Theory of AnTherm
Surface Temperatures

Once the base solutions describing a particular model have been established, temperature (boundary) conditions can be
applied in the adjacent environments in order to predict a specific temperature distribution in the building component.

condensing Here the temperature along the component surfacghere condensation is most likely to occus of

humidity / particular interest. Humidity exceeding the saturation level of an environment, i.ecdhdensing humidity

dew point or dew poin) [%)], leads to condensation. This value is directly linked to the temperature at any given
location under.

temperature  Thereforesurface points at which a temperature minimum can be expected to occur must be lodalise
extremes the model and explicitly evaluated with respect to specified conditions:

boundary conditions air temperatures [°C]

position of coldest surface point (x, y, and z coordinates)
temperature of the surface at this point [°C]

associated condensing humidity (the dew point) [%]

=A =4 =4 =4

Note: Temperature maxima, i.e. warmest surface pgiare primarily of interest when assessing the fac
of thermal comfort in constructions which include heat sources. For example, situations in which elec
heating could be implemented (as floor heating, or as a measure against condensation) evajuated
comparatively to determine if the power output needed could lead to uncomfortably high surface
temperatures.

Building elements which absorb andeeanate solar gain can also be effectively approximated as hea
sources and thus evaluated in @mdto assess constructions critically affected by solar radiation.

Condensation Besides the avoidance of harmful water vapoandensation the mould growth or corrosi@mne also of
Mould growth importance.
Corrosion/Rust The mould growth can hold at 80% RH already.

Corroding events can start even at 60% RH.

Basics and Some Theory of AnTherm
Weighting

The air temperatures set in the spaces adjacent to a building component all contribute to the temperature distribution
resulting within the component. Therefore, the specific temperatieat any given point in a model can also be
described as the resutff all the space temperature3y through T, weighted for the specific position and summed:

T=gwg+gwib X3
0- The set of weighting factorgy throughg,, must be determined for each point of the model to be considered nvataes
closely.These secalledg-valuesare normalised such that their sum is equal to one.

If all the interior spaces are set at the same temperatdyéof T, throughT,), andT, is defined as the exterior
temperature {I), then the equation above can be simplifiex

T=gwgb O @t 3
and rewritten as
T=Tb o &6 W
In this caseg, represents a generalised version of thealuefamiliar from the evaluation of surface temperatures

for one-dimensional heat flow (based ddrvalueg. Contrary to a&onventionalf-valuge which applies to the entire
interior surface plane, thg-valueabove is only valid for a specific point of a thermal bridge.

Onceg-valueshave been characterised for the coldest points of all interior surfaces, however, the tatupes resulting at
these points can be evaluated as simply as with the-dineensional method~actors.
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Basics and Some Theory of AnTherm
Graphic Representation of Heat Flow

Since the heat flow pattern of a thermal bridge is characteristically more complex than the single-direction flow through
a planar component, graphic illustrations of bridge flow patterns can provide critical information at a glance.

heat flow
diagram

isotherms

heat flux
diagram

isosurface

One method of visualising two dimensional heat flow isiétineate the direction of flow (vector) throughe
building component with linedrawn at prescribed intervals. The area bounded by two lines in the diagran
representsa heat quantity defined by the interval (e.g. given 10 intervals, the heat flow between two lines
corresponds to 10% of the total heat flow in one direction through the surface of a given space). The der
lines in a region of such a diagram, the mbeat flows through this region. Thus local peaks of heat loss (e
predictably cold surface points) are easily discernible.

Due to the twedimensionality of graphic illustrations, however, thrdenensional heat flow patterns cannot
meaningfully rendred with such a diagram. Therefore the thréienensional rendering provides ors¢reamline
through thearbitrarily chosen point

The second common method of heat flow representation is to render the temperature distribution in a
component withisotherms i.e. by delineating lines of the same temperature at defined intervals. Isotherm
normal to the direction of heat flow, thus providing an "inverted" rendering of the heat flow pattern (dens:
isotherms correspond to regions of increased heat flow).

Since isotherms represent a twbmensional section through a temperature distribution rather than vectors
directly, the isotherm method is also suited for (partial) rendering of thdeeensional heat flow situations (o
surfacesor slices.

Further method of heat flow representation is to render theat flux distributionin a component e.g. as
colorizedrepresentation of values on asurfacesor slicesor with isolinesof the same heat flow density. Such
rendering provides clear heat flow pattern and allows easy identification of regions of increased heat flov

For the three dimensional case the usagafsurfaceprovides valuable alternative to isolines.

As for isolines the isosurface is useful to emphasize a surface of same temperature and to assess the
irregularities otemperature distribution within the components bodly 3D. The isosurface of the temperatu
field lies normal to the direction of heat flow, thus providing an "inverted" rendering of the heat flow patte

By utilizing the view onto the isosurface of equal valuesaait fluxone can visualize areas of increased heal
flow rates and by that easily identify design, geometrical or material weak spots of the building compone
three dimensional renderings.

81


http://help.antherm.eu/Forms/Result3DForm/Stromlinien.htm#2D%20Fall
http://help.antherm.eu/Forms/Result3DForm/Stromlinien.htm#2D%20Fall
http://help.antherm.eu/Forms/Result3DForm/Stromlinien.htm
http://help.antherm.eu/Forms/Result3DForm/Probe.htm#MoveableProbePoint
http://help.antherm.eu/Forms/Result3DForm/Isolinien.htm
http://help.antherm.eu/Forms/Result3DForm/Oberflaeche.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm#AktiveFunktion
http://help.antherm.eu/Forms/Result3DForm/Colorize/Colorize.htm
http://help.antherm.eu/Forms/Result3DForm/Oberflaeche.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.eu/Forms/Result3DForm/Isolinien.htm
http://help.antherm.eu/Forms/Result3DForm/Isoflaeche.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm#AktiveFunktion
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm#AktiveFunktion

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

Basics and Some Theory of AnTherm
Method of Analysis

Heat flow in a building construction, as well as the subsequent temperature distribution, can be described mathematically
by differential equations. Most importantly, these equations Anear and homogenous by nature.

base This means that one set of solutions, calculated for a specific set of conditions, canused' as the basis for

solutions solutions under differing conditions superpositioni.e. by linear combination of selectédse solutionsMore
specifically, base solutions are calculated under the assumption of a "basic" set of boundary conditions:aivi
temperature of 1 in the selected space, and 0 in all others.

Thus the temperature distribution, a function of the three spatial coordinates, can ultimately be written in th
simple form of a sum of temperature values. The individual temperaturesharessult of theactual boundary
conditions(air temperatures in the given spaces from 0 to m) weighted by dimensionless base solutions:

Ury2)>= 3T giry.2)

J=0

In other words, baseddutions are effectively a generalised form of weighting factorgages) a function of
position for a given space, j: gj(x,Y,2).

The calculation approach in the program AnTherm uses this circumstance to minimisalaxszuation time.
One set of bae solutions need be calculated only once to characterise a given model, which can subseque
considered under varyingoundary conditionsvithout repeatingthe time-consuming computation necessary tc
solve the primary set of differential equations.

Computation time is further reduced by utilising the weighting function character of base solutions (normali
such that their sum must equal 1). Hence, dases have been selected, onht solutions need to actually be
calculated. The 4th base solution is then very simply derived as a difference of the sum to 1, that is, by a se
stage of superposition.

Basics and Some Theory of AnTherm
CalculationModel

Using the concept of a conductandg(between the spacesandj), the heat which flows out of spac¢és a sum
depending on the temperatures of spacand of all other spaces,

0= Ly (Ti-T)
]

Sincel;; can be proven to be symmetrica (), thisequation corresponds formally to Kirchhoff's law of electrical networks.
The analogy that this allows is quite significant: the spaces of a building construction (model) can be thought of asanodes i
heat conducting network.

equation  Thus the heatonduction model, otherwise only describable with partial differential equations, can be

model mathematically defined as a relatively simple, linear system of equations with a given conductance matr
Furthermore, only the thermal coupling between spaces winitérchange heat directly through the building
component ("neighbouring spaces") is of practical effect; coupling between indirectly connected spaces
generally negligible.

boundary As the equation above shows, in addition to dygpropriate value in the conductance matrix, either air
conditions temperature or heating load must be defined for each space of the medelation boundary conditionsn
order to attain a complete description of a particular heat flow situation.
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Basics and Some Theory of AnTherm
Numerical Solution

The calculation method of finite differences usedAryThermis based on the subivision of the heat conducting continuum
into an orthogonal cell structure. Each cell of this calculation geometry is treated as a node of the thermal network, and is
typically connected with six other such nodes. The conductancaadf eonnection depends on cell size and thermal
conductivity of the material "filling" the individual cells. Therefore, the cell structure must be defined such that dazncel

be assigned a single, homogeneous material.

calculation  The calculation geometry is obtained by meangriddingthe construction geometry of the model to be

geometry evaluated. A concrete grid is generated by dividing the model with a series qfigniels along material
boundaries and at additional intervals (their number and distance depends on the precision of analysis
required) parallel to the coordinate axes.

Once the network data has been sufficiently defined for calculation, the progranugets appropriate linea
system of equations automatically. This equation system then needs to be solved numerically with an i
method.

relaxation The convergence process of the relaxation method usedrbyhernis entirely dependant on thealue of the
factor relaxation factor. . Initially this factor is defined only within a given range:

M K2

The "optimal™. -value is defined as the constant value. ofvhich leads to the most expedient convergerufe
the calculation method. This value differs from case to case and is initially unknown.

Once the system of equations describing the model has been determined, the first stage of calculation
therefore an analysis of this system, followed by an itexatalculation to approximate a preliminary
"optimal" *-value,. 0. This stage can be influenced by two parameters defined in the spdrameters form:

1  The termination condition for determining is satisfied when the absolute difference between I
value of. (just calculated and the "old" value from the previous iterative step falls below a limit
which. gis considered solved. This limit is called OMEGAO_DELTA within thepsobraeter sé

1 A further termination condition is given by the maximum number of iterative steps which the
program allows before stopping calculation and accepting the last valug af optimal for the nexi
stage of calculationThis step number limit is defined WMEGAO_STOP.

A more precise approximation of0 (e.g. by setting a more stringent termination condition or increasing
calculation time) is usually unnecessary, sin€gust serves as an initial parameter for the relaxation factc
-, which is then modifi@ with each iteration in the course of the second stage of calculation.

relaxation The range of variation,
factor
variation cmin M <o max
depends on 0 for the lower limit according to the followirgpuation:
cmin=+0-1 -W@-MO0 . R2),06

whereby K is a prelefined parameter betweenl and O.

Since k is negative (nin <. 0), specifying a greater absolute value of k results in a larger difference bet
. min and. 0, and thus a larger range. Tipigrameter is set as OMEGA_MINe upper limit of the range of
variation,. max, is a set value betweerD and 2. This is defineas OMEGA_MAX.

In the second stage of calculation, the first step is performed with. min. The relaxation factor is then
increased incrementally with each iteration until eithemax is reached or the process begins to diverge,
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whereupon. is set backd . min and calculation continues.

The increments of variation also vary: low values ofin the beginning are run through rapidly, but the
increment approaches 0 asymptotically.aspproaches the value of 2. The increments are calculated su
that the goproximated optimal value of 0 is reached within a given number of iterations starting fromin.

The standard number of assumed steps is relatively small number set as OMEGA WEIGHT=

As already mentioned, is set back to min as soon as the iterativesults begin to recognisably diverge. 1
criterium for discerning whether the solution process is converging or diverging is the absolutegwale,

i.e. the deviation of the results from one iteration to the next. Hereby a mean valpenek is calcaited from
the last n steps and compared continually with the curremtax. The number of steps included in the mea

value for comparison, n, is also defined as a sghsaameter and called OMEGA_TESTNUM.

The calculation process is considered divergentmwmax equals or exceeds the comparative mean valu
However, it would be impractical to set the relaxation factor back automatically every time this conditio
satisfied before a certain minimum number of calculation steps has been performed. Thistgjisaatfurther
criterium which must be met before an setback occurs. The standard minimum number of iterations he

23, defined as OMEGA_VETO.

An equation is ultimately considered solved when the deviationax, remains smaller thandefined limit
for a continuous series of a prescribed number of iterations. This quantity is defined as TERM_NUM.

Finally, in order to "smooth” the redslof calculation, a postun of iterations is performed with a constant
relaxation factor, =1 (defined as OMEGA_POSTRUN=1.0). An increase in this parameter should be

S0 as not to jeopardise the smoothing effect of poatculation. The numberfaterations of this stage is

prescribed as POSTRUN=15.

results In summary, three primary factors control the precision of calculation results:
precision

1 finenessof the grid(calculation geometry).

1  stringency of the termination conditiofcalculation time).

1  precision of computation ("double precision").

The first two of these factors can be manipulated by the user, thouglstdnredard parametersised by

AnTherm are adequat®f the evaluation of most models to be considered.
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IMain application window

The main window provides the primary working area for all control elements of the application. While working the
application the control is performed by using th®in menuand variougditing, dialogor evaluation windows.

File>Neu.
[ o A 3 i isDi
£é AnTherm - 3Ds - D:\Entw'\Walter\WalterWorkDir'Beispiel_1.antherm =] 3]
File Edit Results... View Window Tools Help
Elements2DForm i Descritpion Editor x|
500 0 500 1000 Testbeispiel 1 des WALTER-Preview 15.1. 2005 =
(Gebsudekante mit auskragender B
Priifreferenzfall 3 der EN IS0 10211-1:1935, Anhang &  (Bild 4.3)
ionare, dreidimensionale Bereck des Wamedurchgangs
Elements3DForm x|
I More Light

Back Color I

I~ Opaque
Opacity

0.20 3:
V' Solid

V' Optimize

I~ Spaces

4 »
New | Delte | Fit =4~z _E] ;E'E_I
x| |
Type €]y 2] y2]  22[ Detail Depth=1000

ring wall" Depth= 150
ame: “insulation" Depth= 50

4. Laer - Name: "exteriour wall’ Depth= 100

5. Layer - Name: "exteriour room'" Depth= 50

1] 2

. SpaceBox  -1000 00
. Space Box 300 1200 O
. Space Box 300 0o
. Material Box 0 00
0

0

0

0

1 2150 1000 Room Name : "Room 0 Surface Name : “exteriour er
2

3

4

5. MaterialBox 100 0

E.

7

8

® 0
% 1300 2150 1000 Room Name: “"Room 1" Surface Name : “room 1" o =
% 1300 1000 1000 Room Name: “Room 2" Suface Name : “room 2" o =
® 100 2150 1000 Material Name : “material 3" = 1
# 150 2150 1000 Material Name : "material 2" i = 0.04
Material Box 150 0 % 300 2150 1000 Material Name : “"material 1" = 0.7
. Material Box  -600 1000 ®
. Material Box 300 1150 %

1300 1150 1000 Material Name : "material 4" = 2.5
1300 1200 1000 Material Name : "material 5"l = 1

Layer Name : |floor/ceiling —
4 ol I — el L
New ﬂl .ﬂLl _ﬂ _ﬂ New | Delete | piev | New |

On each application use its windows will be shown at their latest positions. On the absolutely first start of the application
its windows will be shown at some tentative positions on the scresmndefined by are-installed template.

Windows can be freely moved and sized. This allows adjusting the layout according to user's needs. During application
shutdown current windows positiong@saved along with otheapplication settings.

The main window's title bar displays the name of the currently open projectifithe file namehas been assigned
already- together with the indication of project's type (2D, 3DS, 3D).

Depending on theroject typeof anew, openedjmported orconvertedproject the application will automatically expose
primary editing windowsuitablefor the project type and/or it will dispose (close) all windowhich are not useful for that
one project type and processing stage.

'Drag & Drop of a file onto the main window

When a validAnTherm project filés dropped onto the surface of the main window (after being dragged out from the
windows file explorer) that file will be opened (equivalent to main Mé&ile>Open...) The name of the & will not be
added to theMost Recently Used Lighless the Shiftor Controtkey is held depressed during the drop operation.

Remark: Dropping of @aebru component filés also supported.

See alsoMain menu,Editing and input winde's, Evaluation windowsDialog windowsMiscellaneous control elements
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Main menu

Primary application functions are controlled and initiated from the main menu. The main menu is shown along the top
edge of themain window.

i

Project File Edit Results.. Datalnput 8 Entry Evaluation & Reports View Window Tools Help

Where appropriate the main menu will be extended with further functions provided by an active window. For example the
menu itemFilewill contain the functiorPrintif somereport windowis currentlyactive. Likewise, when there is an active
report windowmenuitem C A f S Mvill hedxtdided with M9 E LJ2 NJi Mra8d déhilXherabate active 3D windows
(Elements3DResults3D)he menuFilewill be extended wittBD-Navigation menu itemsand accordingly he menu

CA f S MwiEthiIP HIiLJ2 NI ML YahdHS E a8 N M Githyhénubdbestanded byy 2 L8 LYl 3S 05

During some processing steps are executing (e.g. longer operations like calculating the solution or preparing evaluation
data) functions of themain menu will be turned off. This will be made visible by greying out the menu characters. While
the menu is deactivated it is not possible to use it.

Menu Project |

From AnTherm Version 9 on, there is the Menu Project. This menu allows the usexdbpse|ect files from an existing

project (such as "AnTherBxamples") and open them. Moreover, the user can create new projects and add project files to
them. In addition, there are functions such as copy or delete. This menu is supposed to make foeasiers to preserve an
overview of all projects and project files. But the traditional way of accessing project files directly via the Menstilfile is

enabled.
Project Selector n
Fi__ G i
Project Mame:  AnTherm Examples Date: 2017-01-01

AnTherm-Beizpiele
Contractar:

2 New Project

28’ Open Project

! Copy

1 Delete

= Print
Forward (works only ifou have already opened a proje
Settings

1 About
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Once you open a project from the Project Selector Window (either by detlioleing the project button or clicking the button
once and then clicking the "Open" button), the Project Details Windops up:

Project Details n

~
AnTherm Examples
AnTherm-Beispiele
20170101

COProjekteantherm v9_135_0 in entwwicklunghAnThermixEi'\Release'Beizpie... Date: 2014-03-13 v

<= Add Existing File
New File
Open Reports Fold
Save
Back
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' Menu File |
Program functions put collectively into tmeenu Fileare used for file control. Eile
Occasionally there will be further menu items dynamically inserted to this menu, related to spe
editing windowsor result/evaluation windowgif such windows provide additional menu functions). Do
New'h Creates a new projecetsee als@roject types Load Recent »
Important: prior to creating a new projedt is recommended to Save
save the current project's datal Save As...
Newl 2D Project Create a new project for 2D dimensional input only (imput of the
third dimension will be suppressed) Import ’
Remark: A 2D project can also be thought as one layer laf/aréd Export 4
3D project with the thickness of 1000mm. Convert >
See alsdroject types =
bSérm [ I @S NBI| Create a new project built from series of 2D layers. The input of Exit

Project third dimesnion is provided by entering the thickness of each lay
and ordering layers in thiayers list

See alsd’roject types

Newl 3D Project Create a new 3D project. Component's construction will be
composed of series of cubes placed in the 3D space.

See alsd’roject types

Load... Loading an existergroject file
Load Recenth.. Aproject fileto open can be chosen from the list of recently edite
project files.

Remark The number of file names shown (and remembered by
program) can be changed application settings

Remark The list of recently used project files will be saved to the
application settings filbetween program executions.

Remark If the project file listed does not exist the message will b
shown and the cleanup of the list offered.

Save... Aproject fileto open can be chosen from the list of recently edite
project files.

Remark The number ofile names shown (and remembered by th
program) can be changed application settings

Remark The list of recetly used project files will be saved to the
application settings filbetween program executions.

Remark If the project file listed does not exist the message will b
shown and the leanup of the list offered.

Save as... Will ask you to provide a file name before project data is saved.

Importl'h Files created with other applications can be imported into the
application and the data will be transformed to a valid new proje

ImportfyNaebru.?BT... | Initiates animport from a WAEBRU component f{lee. .2BT or
3BT file).

ImportlMpaCad DXF... Initiates animport from specially prepared DXF file

ImportljHeat2 DAT... Initiates animport from a Heat2 text iput file.

ImportijHeat3 DAT... Initiates animport from a Heat3 text input file

ImportrKobru Initiates animport from a Heat3 text input file

yc5! ¢X

Importfrgmage Initiates animport and registration of an image underlay/overlay

Underlay... Remark: This will register an image forBX{ane only (typical fa2D-

and3D-LayeredProjects). To register three underlay images for t
3 planes of 8D-Project(XY, YZ, ZX) use ttentext menu of
respective quadranwithin the Elements23 window

Exporth Project data (also including result reports for example) can be
"exported" to various file formats for further processing in other
applications.

9 E LJ2 NIi My 2 dzLJ{ Initiates anexport of the matrix of coupling coefficients

Matrix... (Leitwertmatrix) to a CSV filghich can be then otherwise
processed.

Remark: This menu function is only available if thereraseilts
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(the solution) already created and available.

9 ELJ2 NI MwS L2 |

Initiates anexport of a result report to some external fihich can
then befurther processed.

Remark: This menu function is only available if soep®rt window
is active.

9ELIRZ NI ML Y 3¢
9ELIZ NI ML Y 3¢

Allowssaving of images to a picture flENG, TIF, JPG, BMP, GIH
andplaces the image onto the clipboard

Remark: This menu function is only available if some graphical
window is active (e.gzlements3DResults3DElenents2D,
Elements23)

9ELIR NI My OSy !

Allowssaving of a 3D scene to a 3D {NRML, IV, OOGL, ...).
Remark: This menu function is only available if thre is some 3D
window Elements3DResults3pactive.

Converfb Project data can b&converted" to some other project type
Converf.ayered 3D Initiates theconversionof currently edited project data to a new
Project layered 3D project

Remark: Not each project can be converted to that project type.
See alsdProject typesconversion variants

Converf33D Project

Initiates theconversionof currently edited project data to a new
3D project(in a 3D project Z coordinates of elements can be
entered directly).

See alsd’roject typesconversion variants

ConverftD Project

Initiates theconversionof currently edited project data to a new
2Dproject

Remark: Only projects homogenous in the third dimension (Z ax
direction) can be converted to 2D project(e.g.layered 3D project
containing only one layer, or2ZD projectof which all elements
share same Z coordinates).

See alsd’roject typesconversion variants

ConverftRevolve to
3D...

Initiates theconversion by revolutiofrotation) of currently edited
project data of &D projectto 3D.
See alsdProject typesconversion variants

Print Report...

Initiatesprinting of some report
Remark: This menu function is only available if soep®rt window
is active.

Exit

Initiates the shutdown of the application.

Warning pleasesave project datgrior to exiting the application!
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Menu Edit |

Program functions placed collectively in ttienu Editare used for adjusting various Edit Results... WView ‘Winc

processing parameters of the application. Snap-To-Grid params ...

Eine-Grid params ...

Fine-Grid Shows the dialog used to adjuste grid generation settingsf the Salver params...
params... current project. =

Solver Shows the dialog used to adjusdttings of the solver engiria current

params... project.

Settings... Shows theapplication settings' dialog.

Occasionally there will be further menu items dynamically inserted to this menu, related to spediifigg windowsor
result/evaluation windowsif such windows provide additional menu functions).

Menu Results..(or the F5 function key)

Themenu Results.initiates calculation of results for the currently processed project. Occasionally you will be asked to
save the project data to project fie and to set parameters fdine gridand for thesolver engine.

Before the calculation is actually started the application executes serieaidation checken the model construction
entered.

The calculation process can be observed inSb&/er windowWhich calculations are possible depends on actual model data
and validapplication licenséeatures.

After the calculation has successfully completed the application will showdbpling coefficients report (Leitwertend will
request the input oboundary conditionskollowing the later furtheresults reports and evaluatiorean be performed.

See alsoSolver window
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Menu YData |Input & Entry

The submenuData Input & Entrgroups functions

used to open variousditing and input windowsf the
application. In the normal case most of this windows can be
opened in the processing context from other windows directly
too. The menwData Input & Entryprovides in that sense an

View | Window Tools Help
| Data Input & Entry 4 Prirnary Edit Windows
Evaluation & Reports 4 All Edit Windows

additional function only.

Opens primary input windows essential for the current

Description Window
Edit Element Window

Elerents Browser

Ptype of projec{Description Element selectionLayers Element:2D Vie""
Primary Edit | Elements 2DEements 3D etc.) STTE AL
Windows Remark: Which windows are considered essential can b Elements3 View
set by user in thapplication settingsfor each different Materials Window
project typeselectively. Surfaces Window
All Edit Opens all input and edit windows of the application Layers Browser
Windows P P P
Translate Elements
. N . Stretch Elements
Description Opens the windowDescritpioni
- - - Rotate Elements
Edit Element Opens the windowElement Editaf .
Elements Mirror Elements
Opens thewindow "Elements browseér Status Report
Browser
Elements 2D | Opens the windowElements 2D Materials Database
Elements 3D | Opens the windowElements 3D Isometries (of 3D views]
Elements2/3D | Opens the windowElements 2/3D
Materials Opens the windowMaterials'
Surfaces Opens the windowSurface$

Layers Browser

Opens the windowl'ayers Browsér
Remark: Not offered for 3D project

Translate Opens the window Translaté
Elements

Stretch Opens the window StretcH
Elements

Rotate Opens the windw "Rotate'
Elements

Mirror Opens the windowMirror”
Elements

Status Report

Opens the window showintpe "Status report

Material Opens the windowBaustoffstammdatet

Database

Isometr_les Thelist of isometrieds shown in thevindow Isometries
(of 3Dviews)
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The subment: A S 6 MO @ £ dzl {dradips togethev S LI2 NI & .
functions used to open various resulnd evaluation View Window Tools Help

windowsof the application. Data Input & Entry ~ »
SEMERAE g0 Boundary Conditions
Report builder Opensi KS 6AYR26 awSLR NI Probe Points
Boundary Conditions| Opens the windowBoundary Conditions" Data-Entry Report
Probe Points / Opens the windowProbe Points Extreme ;
Min/Max (min/max) Locations" Modelling Report

Coupling C. Report

DataEntry Report Opens the windowDataEntry Report" Psi-Value Determination

Modelling Report Opens the windowModelling Report" e

Probe Paints Report
Results Report hlLJQSya U0KS gAYR2g dawSa|
Coupling Coeff. Coupling Coeff. Report Opens the window _ All Result Reparts
Report heKSNXYIf /2dzJ Ay3 /28

Results 3D Visualization
Surface hllJlSya UKS gAYR2g¢{ dzNJF | Isometries (of 3D views)
Temperatures
Results3D Opens the windowResults 3D" Results 3D Parameter
Visualisation
Isometries (of 3D Thelist of isometriess shown in thevindow
views) Isometries.
Results 3D The choice list of evaluation parameters is shoy
Parameter in the window Results3D parameter

aSydz tASEIHS bl GAIFGAZY |

¢ KS a Sweudzs bhly for an active windowunctions of this menu control the movement of the element display within

the view.
Zoom In Zoom Out tKS @ASs6 Ory 06S aalOltSRao
Fit to window Adjust the position and scaling in such way, that the whole constructieisilse within the
window.
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MenuViewrto 5 b @A JF GA2Y

Menu items of 3D navigatioare displayed as sditems of the menwiew
if there is a 3D window activ&lements3DElements23Results3D)
Functions of this menu control the movement of the cam@rhaserver)
within the three dimensional scene.

Side

Turns the 3D view. The camera is moved to onsidg view
positions(Front, Bottom, Top etc.)

Rotate

The camera is moved on the surface of a sphere (the distg
to the object's centre does not change)
Turns are executed in 30° steps

Spin

The camera is moved on the surface of a sphere (the distg
to the object's centre does not change).
Turns are executed in 30° steps

Pan

The camera pans.

Zoom
In/Out

The camera moves forwards or backwards.
With the parallel projectionit is equivalent to scaling the
view.

Fit

The scaling and position of the view is adjusted to fit the
whole building construatin within the window's view.

Revert

Restore the original standard camera position.
X/Y plane parallel to view plane. Z axis point towards the
viewer. Y axis points upwardScaling adjusted to fit the view

Perspective

Swithes the 3D display betwegerspective projectioand
parallel projection

The parallel projection is useful f@D component®r slice
views(see also "Side Views" here above).

Collect
Isometry

The current position of the 3D display Etements3D
Elements23r Results3Dis added to the project specifist
of isometries

The list of isometries can be edited in thvndow Isometries
(each entry can be named for example) or one of listed
isometries can be selected from the list and applied to 3D
views.

Show
Isometries

Thelist of isometriesis shown in thevindow Isometries

| iew Window Tools Help

Data Input & Entry 4

Evaluation & Reports »

Rotate »  Back
Spin o Left
Pan ¥ Right
Zoom In Top
Zoom Out Bottom
Fit

Revert

v Perspective

Collect Isometry

Show Isometries

Collect Results3D Parameter
Show Results3D Parameter

See also03-D Navigation (control panel3D Navigation in 3D window§rackBall RotationResults3D windovElements3D
window, Elements23 windowlsometries window
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Menu items of Results 3e displayed as suitems ofthe menu View(seeabove) if there iRResults3D windowactive.
Functions of this menu control settings (parameters) of the evaluation.

Collect Isometry The current position of the 3D display is added to the project spdisifiof isometries
The list of isometries can be edited in thvndow Isometriegeach entry can be named for
example) or one of listed isometries can be selected from the list and applied to 3D views.

Show Isometries Thelist of isometriess shown in thevindow Isometries.

Collect Results3D  |Curent settings (parameter) of a graphical evaluation in Results3D windoware saved and
Parameter added to the project specifichoice list of evaluation parameters.

Show Results3D [Thechoice list of evaluation parameteis shown in thevindow Results3D Parameter.
Parameters

See alsoResults3D Parameter windovgsometries windowResults3D windowGeneral (control panel3D Navigation

(control panel)

'Menu Window

TheWindow mentholds functions used for management of windows. In addition a list of
open windows is pinned at the bottom of the menu and thus allows direct access to this
windows (e.g. activation and bringing the window to front).

Close all windows |Closes all applition window (except fronmain application window) | \indow Tools Help

Close all windows
Window positions will be reset to its initial positions as of the very fil  Revert window positions

Revert window application startup. o :
. 1 Descritpion Editor
positions

Remark You must additionally confirm that request before it is
- y q 2 ElementBrowserForm

executed. v 3 Elements2DForm
See alsotnitial template of window positions 4 Elements3DFarm

AnTherm.exe.LayoutPersistence.xml 5 LayerBrowserForm

List of window List of all open windows. It is used to activate any of already open
names windows.

Remark The list is shown only in thdDI application mode.
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Menu Tools

Themenu Toolgollect various applicatiotools. This additional function collectively shown in this mérave no direct
impact on edited construction and are used as help for calculations.

Materials Database

Opens the windowMaterials Database

Materials Database(Custom)

Opens the windowMaterials Database
Custom

PsitValue Calculator
(manual).

Themanualtool to calculate a Ps¥alueused for rapid
calculation of thdinear thermal transmittanceof arbitrary
thermal heat bridge.

PsiValue Calculator
(automatic)

Theautomatictool to calculate a PsValueused for rapid
calculation of thdinear thermal transmittanceof arbitrary
thermal heat bridge.

ChiValue Calculator

The manual tool to calculate a @¥alue

U-Value Calculator

A tinytool to calculate a Yalue of dayered construction

Air Cavity Calculator

A tinytool to quickly calculate equivalent heat transfer
coefficient of small air spaces and cavitiesed on
dimensions of the cavity and heat stream direction.

Condensing Hunidity
Calculator

A tinytool to calculate condensing humidity (dewint)
based on input of surface temperature and space (air)
temperature.

Periodic / Harmonic Data
Editor

Provides the means afeating, editing angnanaging
periodic datarequired as boundary conditions to transient
evaluation (require§ RANSIENT license feafure

InhomogenousCalculator

The Inhomogenous Layer Calculator can be used to
compute the features of a thermally equivalent
homogenous layeRPossible applications includick
masonry and wooden walls.

Expression Evaluator

A tinypocket calculatoable to calculate simple expressiof
(formulas) like 1/25 or Math.Sin(3.14).

Solution Folder Cleaner

A tool used tacleanup unneeded simulation folders

New AnTherm Instance

The second (or next) new instance of AnTherm will start
parallel to the current.

Remark: Neither current project data nor application
settings are saved! The new instance loads with earlier
settings.

Remark: This function is available only if etting
"Multiple app-instances allowedhas been activated within
application settings

New Instance Saved Project

After requesting the user to save project data (equivalenf
File>Save as).the se&ond (or next) new instance of
AnTherm will start and load the project data just saved.
Remark: Current application settings are not saved! The
new instance loads with earlier settings.

Remark: This function is available only if etting
"Multiple app-instances allowedhas been activated within
application settings

Settings...

Shows theapplication settiys' dialog

Tools Help

Materials Database
L=%alue Caloulator

Air Space Caloulator
Condens, Humidity Calc,
Expression Evaluator
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| Menu Element-Wizard |

With the help of "Element Wizard" you could model geometric figures (triangle, arc, circle ring) in
AnTherm.

If you want to rotate the new elements, please do this directly in the Element Wizard, then the
rotation will work quickly, otherwise it will take longer.

Element-Assistent | x |
Koordnaten
IZ] Dreseck X1 P.000 -5+ mm
i 0,000 -5~ mm
Sogn Ausrichtung:  Unten-Links v

(@ ]~ Aot
Rotation 008"
Ring
Geometrie
EIL"' Langela} | 100.00/34mm
A~ e
1 100.00 -5+ mm

Lange [c]

Nmenoen Lbbeechen

96



Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simwul@iorherm- Version 6.11%, V 10.137

| Menu CAD Editor |

CAD editor The CAD editor is used to model various projects or to import from other file formats.
In order to transfer the model from the CAD editor to AnTherm, it simply needs to be saved,
either explicitly using the "Save" menu item or when exiting the CAD editor by confirming the
save dialog with Yes.
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[ Menu Help

In themenu Help/ou

will find links to varioubelpandinformationfunctions of theapplication

Contents... Shows the help window and thable of contentf the application's help
system.
Search... Shows théhelp window and a keyword search window of the application's

help system.

Example Load...

Using the same function as bile>Loada list of files in the examples
folder (created during installation) will be offeretihisallows quick access
to example files deployed together with the application installation.

Tutorial....

Shows first page diitorials (cook book).

Reference....

Shows first page afhort reference.

Tip of the Day....

Shows thelialog window "Top of the Day".

Release Notes....

Shows first pagef the change log (history of changes to applications).

AnTherm@WWW.. [Shows the AnTherm's web page on internet (requires internet connectior
Currently the page at theJRLhttp://www.antherm.kornicki.de/ is shown.
Check for Checks if there are updates or new version of the application (requires
Updates... internet connection).
Currently the page at the
URLhttp://www.antherm.kornicki.de/support/CheckForUpdateis
shown..
Help on Help... Shows the help window describing the usage of the help system.

Info-a ! 0 2 dzU &

Shows theAbout windowof the application (application adn system

environment, license, etc.).

“Help
Contents...
Index...
Search...

Example Load...
Tutorial...
Reference...
Release Notes...
AnTher m@WiAh...
Check for Updates

Help on Help...

Remark:With the application setting "Help Window shown TopMo#té user can decide if the Help window will be
shown topmost to all application windows and automatically minemigth the application (which is the windows default
behaviour) or it can be set behind the application window via typical desktop window manager (default application

setting).

See alsoThe main application windovditing windows (Input windowslgvaluation windowdDialog windows
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\Editing windows (Input windows)

Editing (or Input) windows are used for entry, modification or adjustment of data of one modelled constructions.

Followingediting windows are used in most cases:

Description
Element selection
Elements 2D
Elements 3D
Elements 2/3D
Element editor
3D-Layers

=8 =4 =4 -4 -4 -8 -4

and most of them share the commdaontext Menu of Element Editing Functions.

During data entry further windows might be helpful:

Boundary conditions

Probe points

Materialsand Material

Surfacesand Surfae

Translateogetherwith Rotate,Mirror, and Stretch(i.e.transforms)
Materials Database

=8 =4 =4 -8 - -4

together with following tools:

A -Value (Psi Value) Calculator (tool)

U-Value calculator (tool)

Air cavity calculator (tool)

Condensing Humidity (Dew point) calculator (tool)
Periodic / Harmonic Da Editor

Expression calculator (tool)

= =4 -8 —a —a -9

In addition to the above editing/input windows there af@ther dialog windowsised for more input.

\Undo (Ctr{Z) and Redo (C#Y) of editing actions

Bl

Editing windows provide thelndo actiornvia the menu entry or &eyboard shortcut CtelZ

The editing sequence up to 1000 editing actions can be easily undone to revert to the input state valid prior to the
respective action.
Actions Undone recently can be redone in the same o(Bedo,Ctrl-Y).

Executing an Undo or Redo action will expose the editing window the action originated from or primarily responsible for

the action.
Undoes (reverts) the latest action(s) in the given context.
Undo (CtriZ) Remark Undo operations are available to element and material property editing
actions
Redo(CtrhY) Redoes (reapplies) the action lately undone in the given context.

Remark The undo buffer ist kept within the context of the current project and will be emptied upon creation, loading,
converting etc. actions applied to the project itself.

See alsoDialog windowsEvaluation windows (Results windowshe main windowContext menu of element editing,
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Description- window

In the window description you input a short description of the projezs$ one or multiple lines of text.

B 7 VU & | = [@
Microsoft Sans Serd ~ 8,25

4

TUTORIAL - 2-dimensional:
Reinforced concrete slab with masonry bearing wall on girder over
carport {+ exterior insulation and electric heating cable assembly
embedded in concrete floor topping).

The project description is output in the heading offathject reports.

Project description can be arbitrarily changed in this window.

Descnption Editor

B 7 U a @
Microsoft Sans Seril ~ 8,25

4

Project:
Location:
Edited by:
Component:
Date:

See alsoReports Standard project template file projekt.xml
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Element selection (browsernwindow

Element selection (element browser) window shows the list of all input elements of the construction (or elements of the
active layer)n specific order obverlapping.

Element Browser =]}
# Type x1 yii| szl | s x2 y2 z2 Detail -
sEEsEa 10 o 1525 2200 1175 Room: "Room 0" Sufface: "Ext. transfer coeff." Rs=0,04 |
2. Maternal Box 0 1175 1525 2200 1175 Material Name : "Stucco” x=0.8

3. Material Box 25 1200 1525 2200 1175 Material Name : "Masonry wall" A=0,164

4 Material Box 325 1200 1525 2200 1175 Materal Name : "Interior plaster” A=0,7

BISEace B 345 1200 1525 2200 1175 Room: "Room 1" Suface: "Int. transfer coeff." Rs=0,166

A MatenalBav| AR RGR 4Nk 1900 1178 Materal Name - "Fvtanor nlastar” 1= 2
< 1

DE X e D)) =)=

|- m

Do o oo
R

From that window you can select elemeifits editing, insert new elements, reorder elements in their overlapping order
(promote or relegate) and also delete elements.

Element list List of all elements entered (or elements of thetive layer)jn specific order of overlapping.
O  New Inserts a new element (of type "Empty") to the end of the list.

Duplicate Inserts a copy of currently selected element(s) into the element list.

Furtherdetails on duplicatéunction are provided in the description of tleentext menu of
elementeediting functions.
Deletes selected element(s) from thist.
After deleting one selected element the selection move to the one before the deleted.
When firstelement has been deleted the one becoming first after deletion is selected.
If more then one element are selected actual deletion is executadditionally confirmed by the
user.
See alsoCut elements to clipboard
Undoes (reverts) the latest action(s) in the giegliting context.

X

Delete

Undo(CtrtZ)
Redo(CtrY)

First element

Redoes (reapplies) the action lately undone in the g@iting context.

Selects the first element in the element list.

Selects an element which is previous to the currently selected in the element list.

M === RE]

Previous
Next Selects an element which is next to the currently selected in the element list.
Last elenent Selects the last element in the element list.
Reorders selected element(s) in the list to the "backmost" posifitie element is then located a
the beginning of the list thus now being potentiatlyerlappedby all other elements.
Relegate to . .
Backmost If more elements are selected then each one is relegated by the same distance as the backi

selected oneThis action is inhibited if the chosen elemeniedalready occupy the first

(backmost) location in thist.

Reorders selected element(s) in the list one position "backwaiide®.element is then located

E] Relegate earlierin the list thus now being potentiallyverlappedby another element which have thus bee
9 promoted to the location of the element relegated.

If more elements are selected then each one is relegated by one position in the list orde

This action is inhibited if the chosen element does already occupy the first (backmost) locatif

the list.

Reorders selected element(s) in the list one position "towards frofite element is then located

E] Promote later in the list thus now potentiallpverlappinganother element which have thus been relegate

to the location of the element promoted.

If more elements are selected then each one is promdigane position in the list order.

This action is inhibited if the chosen element does already occupy the last (front most) locati

the list.
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E] Promote to

Frontmost

Reorders selected element(s) in the list to the "frontmost" positibime element is then located
at the end of the list thus now potentiallgverlappingall other elements.

If more elemens are selected then each one is promoted by the same distance as the frontm
selected one.

This action is inhibited if the chosen element does already occupy the last (front most) locati
the list.

Click right mouse
button

Exposes theontext menu of element editing functions

Click left mouse
button

Selection of an element in the element list

Doubleclick left
mouse button

Selection of an element in the element list and exposingElament editor windowor that
selectedelement.

Click CTRL+left
mouse button

Extend the selection with the one element clickmdremoves the element clicked from the
currentselection.

Click SHIFT+left
mouse button

Extends the selection with all elements between the one clicked and the one selected earliel

Drag left mouse
button

Selecting of one or more elements touched witle mouse pointer during the drag operation.

'Elements list

Each line of the elements list represents one input element. The line showgpbef the elemen{Space, Material, Power
source, Empty), its position given by entered coordinates (x1,y{x21y2,z2), name of the material used or of the surface,

space or power source together with its physical properties such as heat conductivity of the material or surface heat transfe

coefficient.

When the mouse pointer hovers over one element the properties of the element under the pointer are shown in a tooltip

(small informational popup window). The tooltip text disappears after 5 seconds or on any mouse movement or click.

Columns Nmber# and Type are rendered by approximating the colour of an element (the text is rendered in the contrast

colour depending on the value of the element colour).

| Elementediting

A double click over a element’s line in the elements list will
open theElement editor windovwor expose it if it is already 1

open.

FlementBrowserForm

#| Type il wl| 2l - e 2 z2 | Detz

Space Bow  -100 0 0 < 1525 2200 1000 Roo
alEalls . - 1000

Clicking the right mouse button over the elements list will i- ma: Edit Element g %ggg 1333 maif
- ) al + ale
re\{e_al (poss_lbly very complesdntext menu of elem_ent _ 5 Gpe Capy BN 00 1000 Foo
editingallowingchoice of element processing functions. This B Mal  CUt Sk 05 1200 1000 Mate
context menu and its commands are common toeédiment 7. Mal poche Ty 00 1200 1000 Mate
editing windowsand is described separately.
0 paratel D o
Duplicate Before Selected
IMowe (Crder » after Selected
Delete Dl
Trarnslate
Rotate
Ilirrar
Assign r
Select L
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| Element selection

Clicking with left mouse button with the mouse pointer placed over a line within the elements liseleitt the element
clicked Keyboard's arrow keys can also be used for such single element selection.

[N l IT” > HN | Element selection buttons can be used to select single elements: the first in the order, previous to
the currently selected, next to the current tre last one in the element list.

'Selection of multiple elements

While holding the contrekey (CTRL) one can click on one line of the element list to add that element to the selection or to
remove it from the current selection.

While holding theshift-key (SHIFT) one can click on one line of the element list to select all elements between the line
clicked and the element selected just beforehand.

The selection can also be extended by dragging with the pointer over elements while holding theusé button
pressed.

'Reordering (promoting/demoting) of elements

The order of elements shown in the element list is significant for resulting overlapping effect of elements intersecting one
another. Changing the order of elements in the elementléiatls to change in the overlapping effect. By overlapping
elements in the order of input one receives automatically dynamic intersection of elements positioned earlier in the order.

IE‘l 171 Fl El Command buttons "Promote"” or "Relegate" are used to move selected elanirethe list and thus they
— — — —change the order of overlapping intersections.

Promoting and relegating is also possible of several elements are selected. Each selected element is shifted by one position
until the block of selected elements reaches the starthe end of the list. If the first or last selected element has already
reached beginning (or end) of element list no further reordering action in this direction can be performed anythisre

limitation provides the ability to revert the operation the opposite direction to eventually restore to the original situation
(order).

See alsoElement EditorQrder of overlappingsontext menu of element editing,ypes of elementd,ayers window

103


http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

Elements 2D - window |

TheElements 2D windowtogether withelement listand theelement editorprovide gemeen =)
the central front end of the application used for data input of a modelled building®/ T’ &)
construction component. Pressing thight mouse buttonexposes theontextmenu £
offeringall element editing functions.

TheElement 2D windowhows graphically the list of all input elements (or
elements of theactive 3Dlayer)in the specific order of overlapping.

Remark This window has its primary use f2D- and 3Dlayered model®nly. For
pure 3D modelst will only show the Ziew onto the model thus it is advised to usé
the Elements 23 windowo process pure 3D models.

@« e
On one hand the window provides an instant graphigaiv onto the component 0N X R WM BRES

under constructionOn the other it is used as amput device together

with the mouse as a tool to edit current construction. Graphical sizing of elements is supported wétheiyging grid.

From this window one can select elements for processing, add new elements, change the overlapping order (promote or
relegate) of elements or delete them.

The2D view can be copied onto the clipboaabepastedlater into another application (e.g. Word) frotine clipboard- for
example for the purpose of integrating this view into some user's report. The image cavée to a picturdile also.

Remark Functions offered in this window are by far comparable to those offerelement selection (browser) window,
because both windows shothe samdist of elementsbut in two different representationsgraphical and textual.

Element graph Graphical representatioof all elements input (or elements of trective layer)n the
specific order of overlapping.

New Inserts a new element (of typ&inpty’) to the end of theelement list.

Inserts a copy of currently selected element(s) into ¢tement list.
Furtherdetails on duplicatéunction are provided in théescription of thecontext menu
of element editing functions.

Deletes selected element(s) from the list.

After deleting one selected element the selection move to the one before the delete
\When first element has been deleted the one becoming first after deletion is selectg
If more then one elemendire selected actual deletion is executed if additionally
confirmed by the user.

See alsoCut elements to clipboard

Duplicate

Delete

Undo(Ctrk2) Undoes (reverts) the latest action(s) in the giegliting context.

ReddCtrhY) Redoes (reapplies) the action lately undone in the ge@iting context.

Selects an element which is first, previous to the currently selected, next to it or last in
the element list.

Relegate to Backmost Reorders selected element(s) in takement listto the "backmost" position. The

element is then located at the beginning of the list thus now being potentially
overlappedby all other elements.

If more elements arselected then each one is relegated by the same distance as the
backmost selected one.

This action is inhibited if the chosen element does already occupy the first (backmost)
location in the list.

Relegate Reorders selected element(s) in takement listone position "backwards". The
element is then located earlier in the list thus now being potentiallgriappedby
another element which have thus been promoted to the location of the element
relegated.

If more elements are selected then each one is relegated by one position listthe
order.
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This action is inhibited if the chosen element does already occupy the first (backmost)
location in the list.

Promote

Reorders selected element(s) in talement listone position "towards front". The
element is then located later in the list thus now potentiaierlappinganother

element which have thus been relegated to the location of the element promoted.

If more elements are selected then each one is promoted by one position in the list
order.

This action is inhibited if the chosen element does already occupy the last (front most)
location in the list.

(4]

| Promote to Frontmost

Reorders selected element(s) in takement listto the "frontmost" position. The

element is then located at the end of the list thus now potentialkgriappingall other
elements.

If more elements are selected then each one is promoted by the same distance as the
frontmost selected one.

This action is inhibited if the chosen element does already occupy the last (front most)
location in the list.

Click right mouse button

Exposes theontext menuof element editing functions

Click left mouse button

Selection of an element in the element list for furth@ocessing.

Turning the mouse wheel

alal

The view will be "scaled'displayed area will be zoomed.

Remark: The scaling operation focuses around the mouse pointer. This allows zooming
of the area of interest directly followed by ability to pan the vieith the mouse.

Remark: If one of the scrollbars has focus, then turning the mouse wheel will result in
scrolling (instead of zoom).

Remark: During drag operations of tediting markthe function of scaling by the wheel
mouse turns is suspended

EI Fit

The position (scroll) and scaling (zoom) of the view will be adjusted to display the
whole component in the window.

Remark: If there is annderlay registered and visibits bound will beaken into
account also.

Drag with left mouse button
depressed (not on thesdit
marker)

tKS OASg oA tdisplayed areais@ahBed fol®dng the mouse.
Remark: You can use scroll bars to pan the view also.

Drag with left mouse button
depressed (on theedit marker)

Translates the element or changes the position of element's side or its corner.
Remark:flsnapping grids active, translations are adjusted to valid snapping grid line
positions also.

Double-click left mouse button

Selection of an element in the element list and exposing&henent editor windowior
that selected element.

Click CTRL+left mouse button

Extend the selection with the one element clicked or removes the element clicked from
the currentselection

Drag SHIFT+left mouse button

Selection of element(s) withlasso

Drag SHIFT+CTRL+left mouse
button

Extending the selection of element(s) withagso

CTRL+C, CTRL+X, CTRL+V

Copyor Cutselectedelements to the clipboard dPasteelementsfrom the clipboard.

Pj Copy Image

Allowssaving of the image to a picture f{ENG, TIF, JPG, BMP, GIF)pdexcks the
image onto the clipboard.

See alsoapplication setting "clipboard image SaVe-File option”
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'The graphical display

The window displays a-@mensional slice through the building component. Elements are drawn in
the order of their appearance in thelement list.This results possibliand asdesired) in the effect of
overlapping of elements beirigimediately visible on the screen

When the mouse pointer hovers over one element the properties of the element under tgg fommnnnsmmnny
pointer are shown in a tooltip (small informational popup windoWh)e information shown §
applies to the visible (i.e. not overlapped) element. The tooltip text disappears after 5 &
seconds or on any mouse movement or click. o usle

Each element is displayed differently depending orliésnent typeand defined colouring: &8 'if- concrete" 1=2,2

1 material elements are shown filled in thelefined colour
1 SyLiie StSySyida NS akKz2gy | & SR3I@ithftwoy
diagonal lines

space elements are filled with waved lines

power source elements are filled with a fine net of lines and coloured in red.

f
f

Due to theoverlapping effeci{which is also desired) one or more elements might be fully obscured
and thus not visible at all. Such (fully obscured) elements are emphasized with a selection marker
if they areselectedin the element list.

Selected elerants are emphasized with selection markers. When only one element is selected a
editing markeiis shown instead and can be used to size or move that one element.

Remark Line representation used to show elements with zero extaight be too thin at smaller
view scaling and not visible. Such elements are visible only when selected.

The display can be adjusted according to users needs as required:

1  Scrollbars allow panning of the view (which is also possibly by simply draiggivgw with the
mouse).

1 Turning the mouse wheel will scale the view around the point below the mouse pointer (enlarged or shrunken).

1  The fitting function adjusts the position and scaling in such way, that the whole construction is visible within the
window.

1 The colour of the background (which is by default set to black) can be changed withapheation setting
"Background 2Ezolour".

1 Aregistered imagean be displayed as an underlay or as partly transparent ovéstagetter orientation during
creation of the model.
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[Element selection

One or more elements in thelementlist can be selected. Selection can also be performed within the graphic view in this
window:

1 by using thdasso functiorone can select many elements for furth@mocessing

1 a mouse click while the mouse pointer rests over one element will select that element which then will be
emphasized with arditing marker.

1 Remark If there are more elements stacked below the mouse pointer, each next mdickewill select the one
behind the one currently selected (i.e. in the opposite order to the overlapping sequence).

1 a mouse click while the control key (CTRL) is depressed will add the element below the mouse pointer to the list of
selected elements.

1 by element selection buttonlm [—ﬂ m [;rlto select single elements from tredement list.

Lasso |

The lasso provides the function feelectingelements for further processing.

The lasso function will be activated when the skifly (SHIFT) is held depressed together
with left mouse button typically followed by dragging the mouse.

All elements fully inside of the lasso will be selected whemtlogise button is returned to it
resting position.

When the control key (CTRL) is also held depressed (SHIFT+CTRL+left mouse button)
selection will then be extended with elements matched with lasso.

To cancel the lassselection process (i.e. to kedipe last selection active) simply
free the SHIFT kewhile the mousebutton is still kept depressed.
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'Element processing

A double click with the mouse over an element will open the processing window designed for elethentéement

editor.

When the right mouse button is depressed in the graphical windowctmgext menu of element processiig exposed

offering extensive list of element processing functions for choice.

Elements can bselec

tedwith a single mouse click or with th&sso function.

If there is only one element selected its position can be changed by draggieditim markeiwith the mouse.

Functions of thecontext menu

Zoom In
Zoom Out

The view can be Ascal edi.
This is an alternative to using the mouse wheel.

Fit to window

IAdjust the position and scaling in such way, that the whole
construction is visible within the window.

Snap to Grid

The function of thesnapping gridwill be turned on or off.
The "check mark" shows the active setting of this function.
See alsoSnapping grind parameters

Snap to Points

This is anapping functionwhich snaps to already existing
coordinate points and can kerned on or off here.

The "check mark" shows the active setting of this function.
See alsoSnapping grid parameters

SnapTo-Grid
params...

Shows the dialog used to adjust curresmapping grid settings.

' Y RS NI | & k Functions respective to underlay/overlay.

Remark The planaunderlay is registered at the plane shown
within the window. Within the context dtlements23 windowi.e. a
3D-Projec) up to three underlays can be registered within
respectivequadrants.

Image Register

' Y RS NI | & k HOffers thedialog "Register Underlay Image" to import an image fi

Image Hide

' Y RS NI | & k Ifif there is arunderlay image registereand shown it will be

hidden.

Image Drop

' Y RS NX | & k [if there is arunderlay image registereitls registration data will

removed from the current project.

Image Underlay

' Y RS NX I & k [If there is arunderlay image registereitiwill be shown as

underlay (being occluded by elements entered).

Image Overlay 100%
Image Overlay 50%
Image Overlay 20%

' Y RS NX | & k [If there is arunderlay image registereitiwill be shown as overlay

(occluding elements entered) either opaque (100%) or with 50%
20% oftransparency value.

The currently selected transparency value is marked with a
checkmark left to the menu item.

See alsoDialog "Registetnderlay Image" to import an image file

Zoom In
Zoom Out

Fit To Window

v Snap to Grid

v Snap to Points

Edit Elarmant

Many further functions of thisontext menuare common to all element processing windows andaeecribed

separately.
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|Editing marker

The editing marker is usddr adjusting the position of one element. It is displayed as rectangle emphasized with a thick
coloured edges.

Dragging an edge with the mouse will translate (move) the complete edit marker (and thus the element will also move). If
however edge centresr corners are dragged (these are emphasized with small rectangles) only the particular edge or
corner will change its position.

By pressing th&S&keythe change initiated by dragging the mouse can be reset to its original state at any moment.

RemarkIf snapping to grids active, changes to the position are restricted to current snapping grid lines.

Remark When mouse pointer hovers over edges lines of the editing marker the properties of the element edited are
shown in a ¢vol-tip. The information shown applies to the edited element. The-timtext disappears after 5 seconds or
on any mouse movement or click.

A doubleclick over the edge of the marker will expose tHlement editor window.

'Snapping grid |

Thesnapping gridif active, restricts coordinate values which can be reached by moving the editing marker.

The snapping grid can be set up in such a way that only integral coordinates are allowed (each 1 mm) or only coordinates in
integral multiplies of ten (each 10 mmgtc. Thesetting of snapping gridan be adjusted froomain menwia9 RA G My y I LI
Grid params... Activation anddeactivation of snapping grid is also possible indbstext menu.

When the function of snapping grid is turned off movements of editing marker will result in coordinate values calculated by
the inverse transform of pixel cooirthtes at the mouse position. This transformation can result in numbers with large
number of decimal places which, in most cases, will not correspond to desired element coordinates.

See alsoElement EditorElement selection (browser) windo&diting (input) windows)Context menu of element
processingSnapping grind parameter€oordinate systentxport Image 2BCopy Image 2D
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'Element Editor

The Element Editor window provides a central input function of 2 =
L . . . Element Editor (3]

construction input. Depending on thgpe of input or edited element

different input fields are activated or shown. X1:0 X2 - 1525 & 1525 mm

Note: You shall switch between input fields by using the ‘K& Using Y1: 1175 Y2 : 2200 dy- 1025 mm
that key confirms the data entry. On the other hand it provides a good - e o
alternative compared to permanent mouse use. 210 =g SRR ETE | SR S VN

The Element Editor window displays data of a element currently selected Box type : | Material Box v]
for editing in theelement list.The selection can be taken withétement
selection windowand/or in Elements 2D window.

Group(s) : Floor/wall/Section ove v

The input of coordinate positions x1,x2,y1,y2z210f element's box is Material Name : Stucco [:]

common to alkelement typesCoordinateinput is done in millimetres The

input can also be given by the entry of the first coordinate and of the rela A=08 WimK

thickness interval dX, dY, or dihe other(second) coordinate will by [ u=0

recalculated accordingly when the input field is being left (e.g.. by pressing 0 ,

the TABkey). p= kg/m?
c=0 kJ/kgK

Also, regardless @lement's typegach element can be assigned to one or

more groupsfor simplifying selections. ¥ [E] [Z] [z] @

Byassigning names tgpace boxegor Power Source boxegpu will
defineboundary conditiongor the calculationmodel.

During the inputmaterial boxesand space boxed is advised to use a an earlier prepamdterials listand surface list.

These windows "cooperate” witBlement Editowhen used in context of assigning materia surface properties to the box

- a doubleclick onto amaterial's line of materials ligor surface line of surfaces listy a dragdrop of one line onto Element
Editor window resultsn an assignment of chosen properties thus eliminating further need of (possibly repetitive) input of

those.
Element Y
Position: X1 : |'1 0o X2 I1 525 mm Baustoffe § x|

¥1:]0 ¥2:12200  mm “i

Z1 :llil Z2 ;|1 - B auston, ~stucco” Lambda= 0.8 -~
B austoff - onry wall" Lambda= 0,164
B austoff - jor plaster'’ Lambda= 0,7

B austoff - Name:
GrusEs(r) 3| L‘ Baustoff - Name: "Reinf. concrete' Lambda= 2,2

Baustoff - Name: "Sand cushion' Lambda= 1 =y l
D avinbabft Ml aram: "Cumaaime abem!' | arabdaa N1E

Type : | Raumzelle

Dberflachenbez: |exterior surface

Alpha: I 23 W (feK)

X
Farbe :
Raumname :[esteior B ittt suace” Alph=§
Duplikat I Voriges | Nachstes |

Both windows (thematerials listor surfaces listtan be opened by clicking the "..." button placed to the right of material's
(or surface's) name field.

Remark A dragdrop of a material or surface (fromraaterials listor surface listpnto the ElemenEditor is only allowed if
there are elements of corresponding type (raeal box or surface box) selected.

Remark Assigning material properties can be done from thegerials database windotoo (by a dragdrop or by a
doubleclick).

Pressing a right mouse button ovEfement Editor windovexposes (possibly comprehensiv@)ntext menu of element
processingvhich provides further editing functions. Thi®ntext menuand functions provided by is it are common #ll
element editing windows andescribed separately.

110


http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/Elements2DForm/Elements2DForm.htm
http://help.antherm.eu/Forms/MaterialForm/MaterialForm.htm
http://help.antherm.eu/Forms/SurfaceForm/SurfaceForm.htm
http://help.antherm.eu/Forms/MaterialForm/MaterialForm.htm
http://help.antherm.eu/Forms/SurfaceForm/SurfaceForm.htm
http://help.antherm.eu/Forms/MaterialForm/MaterialForm.htm
http://help.antherm.eu/Forms/SurfaceForm/SurfaceForm.htm
http://help.antherm.eu/Forms/MaterialForm/MaterialForm.htm
http://help.antherm.eu/Forms/SurfaceForm/SurfaceForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm
http://help.antherm.eu/Forms/ElementsContextMenu/ElementsContextMenu.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

Input fields Are used tanput detailed data of one elementsee below.
New Inserts anew Element(of the Type"Empty") at the end of thelement list(or creates aluplicate
Duplicate of the element currently selected).

Remark When this button is shown focused one can use the ENTER key to activate it instead of]
the mouse.

Remark Holding SHIFKey while that button is depressed will additionadlyap coordinates of the
duplicate.

(2] Undo(Ctrt2)

Undoes (reverts) the latest action(s) in the giegliting context.

E| ReddCtrkY)

Redoes (reapplies) the action lately undone in the gieiting context.

4] First element

Selects the first element in thelement list.

|T| Previous

Selects an element which is previous to the currently selected irlgraent list.

|T| Next

Selects an element which is next to the currently selected in the element list.

(M| Last element

Selects the last element in the element list.

Click right mouse
button

Exposes the context menu of element processing functions or group editing functions.

;]Button

Clicking onto the button "..." adjacent to material (or surface) name field exposed the window of
surfacesor materials.

Doubleclick onto
field label

A doubleclick over the coordinate field label (left to the input field)l swap the coordinates
(value of the first coordinate wile moved to the second field and the one of the second to the firg
- eventually useful in context of thBuplicatefunction.

A doubleclick onto a label of a material or surface property fields (left to the input festgpses the
surfaces windoveor materials window.

Dragdrop of a
material / surface
line

A dragdrop of a material or surface (frommaaterials listor surface listpnto the ElemenEditor
results in an assignment of chosen properties thus eliminating further need of (possibly repetitiv
input of those.

'Input fields

Note: You shall switch between input fields by using the -k&f8 Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

Position x1, x2,
yl,y2, 21, z2
Extent dX, d\dZ

The input of coordinatgositions x1,x2,y1,y2,z1,z2 of element's box is common &etent types.
Coordinate input is done in millimetresThe input can also be given by the entry of the first
coordinate and of the related extent dX, dY, or-dize other (second) coordinate will by recalculate
accordingly when the input field is being left (e.g.. by pressing theKExB

Remark A doubleclick over the field label (left to the input field)ll swap the coordinateqvalue of
the first coordinate Wl be moved to the second field and the one of the second to the first)
eventuallyuseful in context of théuplicatefunction.

Remark Within a3D layered modetoordinate values of result from the layer's thickness and the
sequence of layers. Values of z1 and z2 are automatically calculated and cannot be modified w
the Element Editor window.

Remark z1 and z2 have no meaning fib model.This values are preset to 0 and 1000 respectivel
and cannot be modified within the Element Editor window.

Remark If there is som@verlapping of element boxeken the ordering of elements in thelements
listis significant.

Type

Defines theType of an element:
1 Empty (EmptyBox, empty element, adiabatic element, deleting/erasing box)
1 Material (MaterialBox, material element)
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1 Space (SpaceBox, space element, space air)
1 Power Source (PowerBox, energy sourcsiok region)

Themeaning of various kinds of elements is described further below here.

Remark While this input field is shown focused one can use arrow keys or type the first letter of
on the keyboard (E, M, S, P) to sgl¢he type from the list.

Group(s) Enables an assignment of an element to one or nyyips.

Remark Pressing the right mouse button when the pointer if over this field will exposedh&ext
menu of group editing functions

Specific to material elements:

Material name Name of material. It is used for documentation purpose.

Important: Leading and trailing spaces are significant only during data ifitay.white space will be
dropped and ignored during the creation of the calculation moblelmes differing only by the
number ofleading or trailing spaces are significant and considered as different materials only di
data entry(e.g.Materials list,Data Entry reportput not within Modelling Reporhor calculation
model.

<(lambda) Defines theThermal Conductivitgf the material.

Remark Each change to this input field results in automatitouringof the element (simple
inserting of a space character tae end of lambda value followed by pressing TAB key will result
calculation ofnew colour).

> (my) Defines thewater vapour diffusion resistanaé the material.

Remark A doubleclick over the field label (left to the input field) will expasaterials window.
" (rho) Defines themass densityf the material.

Remark A doubleclick over the field label (left to the input field) will expasaterials window.
c(ce) Defines theheat capacityof the material.

Remark A doubleclick over the field label (left to the input field) will expasaterials window.
Colour and Provides the ability to assign a distinctive colour to the element identifying it in graphical views |
AutoColour evaluations.

To select the colour click onto the coloured rectangle labelled "Colduwill exposecolour

Colar | selection

dialog
o Remark By default the colour is automatically assigned when chandgntbda valuds applied,
basedon predefinedcolour table.
Removing the checkmark will turn tHauto-colour by lamida" application settingff thus assigned
colour will be retained during changes to the value of lambda.
Specific to surface elements:
Surface name Name of the surface property. It is used for documentation purpose.
Remark A doubleclick over the field label (left to the input field) will expasafaces window.
Important: Leading and trailing spaces are significant only during data éfrtiat.whitespace will be
dropped and ignored during the creation of the calculation moblielmes differing only by the
number ofleading or trailing spaces are significant and considered as different surfaces only du
data entry (e.g.)
Surface listData Entry reportput not within Modelling Repornor calculation model.

Rs Defines theThermal Transfer Resistanokthe surface. This is an alternative inputhto
Remark A doubleclick over the field label (left to the input field) will expaagfaces window.
h (alpha) Defines theThermal Transfer Coefficieot the surface. This is an alternative inputRe

Remark A doubleclick over the field label (left to the input field) will expasefaces window.

See alsoApplication setting "Alpha (surface transmittance) hidden"

Space name Name of the spacdt represents distinctboundary condition.

Remark The name can be selected fronlist of already known space nam&$hile this input field is
shown focused the known name can be chosen by using arrow keys or by entering the keyboal
of the first letter in the space name.

Important: It is mandatory to assign a distinct namAn empty entry will be automatically regged
by the space named "NONE".

Important Leading and trailing spaces are significant only during data értat.white space will be
dropped and ignored during the creation of the calculation moNames differing only by the
number ofleading or traihg spaces are significant and considered as different space names onl|
during data entry(e.gData Entry reportput not within Modelling Reportcalculation model nor
within thermalconductance reportresults reportetc.
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Specific to power source elements:

Power source Name of a power source to be assigned to material extent covered by this elelnesgiresents
name distinct boundary condition.

Remark The name can be selected fronfist of already known power source nam@ghile this input
field is shown focused the known name can be chosen by using arrow keys or by entering the
keyboard key of the first letter in the power source name.

Important: It is mandatory to assign a distinct namén empty entry will be automatically replaced
by the powe source named "NONE".

Important Leading and trailing spaces are significant only during data &rftat.white space will be
dropped and ignored during the creation of the calculation moblelmes differing only by the
number ofleading or trailing spaces are significant and considered as different power source na
only during data entry (e.dpata Entry reportput not within Modelling Reportcalculation model nor
within thermalconductance reportresults reportetc.

Element type (kind/type of a element)
The Material Box (materiaklement)

A material box is a extent of a volume filled with some specific material. Heat transport within material is described by
thermal conductivityof material assigned to the box. Vapour transport by diffusion within matésidescribed by its
vapour diffusion resistance numbérhedynamic, transient behaviour of the material regarding its ability to store heat is
given by itanass densitygndheat capacity.

Remark Theequivalent heat conductivity of small air cavities and air gagysbe calculated with thair cavity calculator
tool.

| The Space Box (space element, spacg ai

A space box represents an air filled room of some defined temperature. The heat transport occurs only at surfaces of
material boxes connected to the space.

All space boxeassigned same space hame are merged together as one space. Each such space will later be assigned to one
temperature (the boundary conditiorguring the simulabn and evaluation. By consequently choosing respective space

namesc e.g. exterior, room, kitchen, bathor¢cS @3 dd w2 2 Y - omecreates A Nst diodndaxyconditionsfor

simulations.

Important: It is mandatory to assign a distinct namén empty name will be automatically replaced by the space
named "NONE".

| The Power Source (PowerBox, power element, energy source or sink region/area) |

A power source generates no new volume bGwntrary to material boxes it only defines an area (cube) of power source or
power sink. All material boxes covered by this are (or their parts) will be assigned to that power source and will reteive he
energy from this source.

All power source boxesssigned same name are grouped together as one power source. Each such source will later be
assigned to on@ower density (the boundary conditioduring the simuition and evaluation. By consequently choosing
respective power source names.g. heating interlayer, wall heating, power stickr S @3 dd t {onaeatesfa M I X
list of boundary conditiongor simulations.

Important: It is mandatory to assign a distinct namAn empty name will be automatically replaced by the power
source named "NONE".
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|The Empty box (EmptyBox, empty element, adiabatic element, deleting/erasing/adiabatic box) |

Empty poxes are primayilused to excavate or cut areas ofvthe constructjon creafigbaticboundaries. A me}aphor to A
a+l OdzdzYd =X $AGK2dzi Fye 1AYR 2F KSIFG GGNIyaLR2NIzI OFry 06S KSt¢

\Group(s) of Elements |

Each one element can be assigned to one or more group names. Elements can then be quickly selected by the gragename
element listand thecontext menu of element processing functions.

The assignment of an element to some group is done by entering the group name into the group name input filed. Naowgs of gr
the element is already assigned to can be listed by clicking onto the arrow symbol adjacent to the input field. Whpetfimsldhis
shown focused one can use arrow keys to browse
through the list.

BOX Ype 1] 2pdue DUx o | |
The click with the right mouse button of the input fil&@oup(sexposes the Group(s) :IFlf"" Ponall € b o
context menu of group editing functions Remove from Group I

Remove from Groupl‘l’he Element will be removed from the group actually displayed in the input ﬂeld

| Boundary conditions |

All space boxemerge by their name together to spaces. Every space is assigned one temperature (the boundary condition)
during the simulation. By consequently choosing respective space namgsexterior, room, kitchen, battor ¢ e.g..
w22Y nxz wdhecreatesa liskdfoundary conditiongor simulations.. Same applies power sources.

All spaces (their temperatures) and all power smg (their power densities) provide boundary conditions for results
calculated by the program collectively. The name of a space or a power source uniquely identifies such boundary
condition which is then further processed and used duvgluation.

If the particular spaceor power source name is already known one can click onto the arrow adjacent to the name input
field and select it directly from the list exposed. While the name input field is sHfoaused one can use arrow keys to
select the name or type the first letter of the name in the list.

Important: It is mandatory to assign distinct names for spaces and power sourdasempty name will be
automatically replaced by the power source nanmiétDNE".

Important: The component prepared for the calculatiotust contain two boundary conditions at leastsee:Solver
window - data integrity and messages.
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X:0 | x2/1525 |dx|1525 |mm X1:|-100 X2:1525 | dx:[1625 |mm
Y1175 | Y2/2200 |dY:[1025 |mm Y1:|0 Y2:(2200 | dY:(2200 |mm
Z21: 0 Z22: 1175 dZ: 1175 mm Z21: 0 Z22: 1175 dZ: 1175 mm
Box type:  Empty Box v Box type: | Space Box v
Group(s):[Ho«/wal/Secﬁm ove vl Group(s):[Hoor/wal/Sectim ove v]
SmfaoeNm:[Btt.transferooeff. ] E
Color
Rs (Heat flow) = 0.04 v | m2Kw
Rs (Temperature) = 0,04 v mKwW
SpaoeName:[RoomO v]
[olle] [« [>][m [l [W[aln][m
[ Convert to Slope/Roundness ] [ Convert to Slope/Roundness ]

X1:349 | x21525 | dx[1176 |mm
Y1:1250 | Y2[1310 |dv:}60  |mm
21: 0 Z2 1175  dZ: 1175 mm

Box type: [ Power Box v ]
Group(s): [Hoor/wal/Secﬁon ove v ]

PowerName:[PSO v]
CORSINTIRTNN

[ Convert to Slope/Roundness j

See alsoElement selection windovElements 2DElements 3DMaterials window Surfaces windowklementkinds/types,
Context menu of element processin@olour settings file LambdaToColor.ColorlGstordinate systemiir Cavity Calculator

(Tool)
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| Context menu of element editing

Thecontext menu of element editingan be exposed from varioasliting windows

when theright mouse buttoris depressed. P e Chisr
. . o . Materials & Surfaces Ctrl+M
The set of functions supplied within this context menu depends on the actual number
of elements selected from thelement list. Copy Ctrl+C
Edit Element. (CtrIE)Exposes th&lement Editor window. S Sl
- - - Add 3
Materials&Surfaces [Exposes thdaterialsand/or Surfacesvindow.
(CtrkM) Duplicate
Copy (CTRC) Creates a copy of currently selected elemendis)l places it Move (Order) 4
onto the clipboard. Element(s) can then be pasted from it Delete Del
See alsoPaste
Cut (Strg-X) Currently selected elements are deleted from the element list| Translate

but their copies are placed onto the clipboatlement(s) can  |Stretch
then be pasted from it.

See alsoPaste Delete Ro_tate

Paste (StreV) Element(s) currently on the clipboard are insert just beyond tf Moy
one currently selected in thelement list(or appended to the  |Assign 4
end ofelement listif none or several elementre selected). Remove from Group >
After being inserted all these elements are marked selected
thus being ready for further processifgranslateRotate, Select »
Mirror etc.).
See alsoDuplicate Unde Ctri+Z

Add » | Append

Before Selected

After Selected
I RRIMy LJLIS y |Appends a new element (of type "Empty") to the endelefment list
I RRT S ¥ 2 N{inserts a new element (of type "Empty") just before the one currently selected inteetbment list.
Selected
I RRMY T & S N{inserts a new element (of type "Empty") just after the one currently selected intceteenent list.
Selected
Duplicate Inserts a copy of currently selected elements into gement list.
Remark Holding SHIFRey while that menu is activated will additionally swap coordinates of the
duplicate.
If several elements are selected their copies are appended to the eel@mwient listretaining their
order.
After being inserted all these elemeobpies are marked selected thus being ready for further
processing Translate Rotate,Mirror etc.).
See alsoCopy& PastealsoTranslatewindow
Reorders selected element(s) in takement listto the "backmost" position. The element is then
Move located at the beginning of the list thus now being potentialrlappedby all other elements.

If more elements are selectedéh each one is relegated by the same distance as the backmost
gOOréj:Cr{rg?\;(seiegate selected one. _ _
This action is inhibited if the chosen element does already occupy the first (backmost) location
list.
Reorders selected element(s) in takement listone position "backwards". The element is then
located earlier in the list thus now being potentiatlyerlappedby another element which have thus
Move been promoted to the location of the element relegated.
(OrderyHRelegate | If more elements are selected then each one is relegated by one position in the list order.
This action is inhibited if the choseregient does already occupy the first (backmost) location in t
list.
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Reorders selected element(s) in takement listone position "towards front". The element is then
located later in the list thus now potentialtyerlappinganother element which have thus been

Move relegated to the location of thelement promoted.
(OrderyHPromote | If more elements are selected then each one is promoted by one position in the list order.
This action is inhibited if the chosen element does already occupy the last (front most) location
list.
Reorders selected element(s) in takement listto the "frontmost" position. The element is then
Move located at the end of the list thus now potentialiyerlappingall other elements.
(OrderfHPromote If more elements are selected then each one is promoted by the same distance as the frontmoj

to Frontmost

selected one.
This action is inhibited if the chosen elememied already occupy the last (front most) location in t
list.

Delete (DEL key)

Deletes (irrevocably) currently selected element(s) fromehesment list

After deletion of single element is executed the selection moves to a foregoing element. When
element is deleted the selection move to the element advanced to first positon.

Deletion request of one or more elements is executed after being additioraiiffrmed in a dialog
window shown.

See alsoCut

Provides dranslationof one or many elements by a distan@X,dY,dZntered in thewindow

Translate Translate.
Remark Translation itself is invoked from tHganslation window
Providesstretchingof one or many elements by a specified distance in specified coordinate direc
Stretch Extension (or shrinking) of elements is given by specific plane coordinatecelaotshift interval
within the Stretch window
Providesotation of one or more elements around an axis parallel to one of coordinate axes. The
Rotate position of the rotation axis is given by the choice of one rotation plane and two coordinates with
the window Rotate
Provideamirroring of one or more elements to a plane parallel to one of coordinate planes. The
Mirror position of mirroring plane is given by tieboice of mirroring direction and its coordinate position ir
the window Mirror.
Selects all elements assign to one spe&iioup (the group name)
SeleciBy Remark The menu offers a list of all available groups to chose from. If there are no groups used
Groupb.. this menu has no function.
Remark For 3BLayered models the selection operation is applies only to currently active layer.
Selecf1By Selects all element of one specific type (Empty, Material, Space, etc.)
Typdb.. Remark For 3BLayered models the selection operation is appliely @o currently active layer.
Selects all elements having one specific name.
SeleciiBy Remark The menu offers a list of all namesames of spaces, power sources, surfaces and mate
Namdh.. to chose from.
Remark For 3BLayered models the seleati operation is applies only to currently active layer.
SelecftAll (CTRL | Select all elements.
A) Remark For 3BLayered models the selection operation is applies only to currently active layer.

Assign » Material

Surface

Space Name

Power Name

Color...

To Group

To New Group...

To Type
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Assign a materidb all selected material boxes. All materials used in the project so far are off¢
for choice.
Remark If within current selection there are elements of type incompatible with the assignme
AssigribMateriallh.. | to be performed, the action is executed on compatible elememty after additional user
confirmation dialog.
If several elements are selected user's confirmation is also requested by a dialog.
Error message is shown if neither element matches the expected type.
Aﬁs_ign a surface to all selectedhsp boxes. All surfaces used in the project so far are offered 1
choice.
Remark If within current selection there are elements of type incompatible with the assignme
AssigiSurfacéh.. to be performed, the action is executed on compatible elements only after additicseal
confirmation dialog.
If several elements are selected user's confirmation is also requested by a dialog.
Error message is shown if neither element matches the expected type.
Assign a space name to all selected space boxespade names used in the project so far are
offered for choice.
AssigitSpace Remark If within current selection there are elements of type incompatible with the assignme
namerh to be performed, the action is executed on compatible elements only after additional user
- confirmation dialog.
If several elements are selected user's confirmation is also requested by a dialog.
Error message is shown if neither element matches the expected type.
Assign a power source name to all selected power source boxgmwidk source names used in
the project so far are offered for choice.
AssigiiPower Remark If within current selection there are elements of type incompatible with the assignme
nameh to be performed, the action is executed on compatible elements only after additional user
" confirmation dialog.
If several elements are selected user's confirmation is also requested by a dialog.
Error message is shown if neither element matches the expected type.
: Assign a colour to all selected element (standard colour dialsgown)
AssigiigColour... See alsoElement Editor
All selected elements are assigned to tireup namechosen (in addition to group assignments
I A4 A3y THE 2 already in place). _ _ _
: Remark The menu offers a list of all groups used in the project so far to dnoise If there are
no groups used yet this menu has no function.
F'aaAaadyrnt 2 Adialog will be offeredo enter the group name. All selected elents are assigned to thgroup
Group... nameentered (in addition to group assignments already in place).
The type of currently selected elemt(s) will be changed to the one of
1 Matrial box(es),
< x 1 Power box(es),
|
Paardyrez 1 Space box(es) or
1 Empty box(es)
When the assignment is done for multiple elements a confirmation will be required.
Assignment to one specifgroup names deleted from all selected elements.
Remove from Group | Remark The menu offers a list of all groups applicable to selected elements to chose from. I
oneof selected elements is assigned to any group this menu has no function.
Undo (Ctri2 Undoes (reverts) the latest action(s) in the giliting context
Redo(CtrdY) Redoes (reapplies) the action lately undone in the gis@mext

Important: Shortcuts shown aboveTRIA, CTRIC, CTRK, CTRV, DElIof this context menu are not available wilement
Editor window These key combinations have further specific functions respective to input fields of Eieditmtwindow.

See alsoElement EditorElement selection windoyElements 2D windoyElements 23 windoywEditing windows (Input

windows

118


http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm#Gruppe(n) der Elemente
http://help.antherm.kornicki.com/Forms/AssignToGroupDialog/AssignToGroupDialog.htm
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm#Gruppe(n) der Elemente
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm#Gruppe(n) der Elemente
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm#Gruppe(n) der Elemente
http://help.antherm.kornicki.com/Forms/Bearbeitungsfenster.htm#UndoRedoActions
http://help.antherm.kornicki.com/Forms/Bearbeitungsfenster.htm#UndoRedoActions
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm
http://help.antherm.kornicki.com/Forms/EditForm/EditForm.htm
http://help.antherm.kornicki.com/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.kornicki.com/Forms/Elements2DForm/Elements2DForm.htm
http://help.antherm.kornicki.com/Forms/Elements23Form/Elements23Form.htm
http://help.antherm.kornicki.com/Forms/Bearbeitungsfenster.htm
http://help.antherm.kornicki.com/Forms/Bearbeitungsfenster.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

|3D-Layer selection window |

Layer selection window displays a list of all 3D layers of al3p. Layers &
construction entered as @D Layeregbroject. T .
Important: Theorder of layersn the list is significant for the |5 La),er -Name FIoor, stucco” Deph 1

resulting3D construction. 3. Layer - Name: "Exp. strip layer" Depth= 4
. . . 4. Layer - Name: "Int. plaster layer" Depth= 20
From this window one layer can be selected for editm@y |5 | ayer - Name: "Masonry layer” Depth= 200

layers can be inserted, the order of layers can be changedf ! aver - Nama: "Flanr neim_ineril " Nenth= AN
(moved towards front or back) or layers can be deleted from  |ayer Name : Floor/wall
the project.

Depth: 1175 mm

The layer currently processed is shown as selected. Data TL — —

the selected 3Bayer is shown and can be modified within [w] [@] €] 4] 4 [IJ @ e | G [E] @
editing part of the window

Remark Only one layer can be selected for processing.
Remark The windowg£Element selection (browsegnd Elements 2@always display elements of the currently selected

layer.

Layer list List of all input layers in the specific orddong the Z direction of coordinate system

Layer Name Name of the layer. It is used for documentation purpose.

Depth Define the thickness of the layer in the direction of Z axis.

|E| New Appends a new layer (with uniform thickness of 1000romtp the end of layer list

=% Duplicate Creates an exact copy of selected layer (including copies of elements contained in this lay¢
l[ﬁl P and inserts the new layer into the layer list just beyond the selected one.

|?| Delete Deletes thecurrently selected layer from the list.

Warning all elements which belong to this layer are inadvertently deleted also.
Remark You will be asked for confirmation.

’SI Undo(Ctrk2) Undoes (reverts) the latest action(s) in the giegliting context.

Redoes (reapplies) the action lately undone in the gemiting context.

[c4| RedqCtrtY)

|W| |T| ITI {TI_| Selectd-irst, Previous, Next or Laktyer.

|A |Relegate to Reorders the c_urrentl_y selected layer to the backmost position in theTlg.layer is then
— Backmost shown as first in the list.

|A |Relegate Reorders the <?urrent!y selected layer one position "towards back” in th& ligtlayer is then
— shown earlier in the list.

[:|Promote Reorders the currently selected layer one position "towards front" in theTise layer is then
_ shown later irthe list.

w |Promote to Reorders the currently selected layer to the frontmost position in theTise layer is then
~ Frontmost shown as last in the list.

Click right mouse Exposes theontext menu ofayer editing functions

button

Click left mouse button| Selection of a layer from the layer list

Double click left mouse| Selection of a layer from the list and exposurd=@ment selection (browsegndElements 2D
button windows.
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[Layer list |

Each line in the list represent one layer in the model input. Adjacent to layer's name its thickness is displayed. The
windowsElement selection (browseand Elements 2[always display elements of the currently selected layer. The
construction resulting from current modelling can be observed withinErmments 3D window.

Theorder of layersn the list corresponds to the sequence of layers as they are stacked together along Z coordinate
direction. See the description of theroject type "3D layered project".

Note: You shall switch between input fields by using the ‘K& Using that key confirms the data entry. On the other
hand it provides a good alternative comparedgermanent mouse use.

LLayer editing |
Data of a selected layer is displayed witkzper zmeHaao - 18
editing part of the windowfor thickness adjustments. % Add > Append

A double click onto the layer's line exposes the é' Duplicate Before Selected
windowsElement selection (browseandElements | g’ Move (Order) > After Selected
2Dwhichdisplay eIemen.ts of the currently selected Delete Del

layer for further processing.

When theright mouse button is presses over layer Select All Elements Ctri=A =

list acontext menu of layer editingg shown and Select All Elem. of All allw||X

|| [l

offers further layer processing functions.
Show Elements Browser

Show Elements 2D View

Layer selection

W

- 2
"

Show Elements 3D View

A click onto layer's line in the layer list selects
corresponding layer fdiurther processing.

BRI

Selectioncan be done by arrow keys or blcking the buttons Next/Prev. also.

'Reordering layers

The order in which layers are shown in the list is significant for the stacking ord@eof (Order) » | Relegate Backmost
these layers in Z coordinatiirection. Reordering of layers results in different
stacking order.

@ [E] E] @ Buttons "Relegate" and "Promote” are used to move selected
layer within the list and thus change the stacking order of layers. Promote Frontmost
See the description of the project type "3D layered project".

Relegate

Promote

Reverse Order
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Functions of the context menu

AddY Append

Appends a new layer (with uniform thickness of 2000mm) onto the end of layer list.

AddY Before Selected

Inserts a new layer (with uniform thickness of 1000mm) just before the one selected in the
list.

AddY After Selected

Inserts a new layer (with uniform thickness of 1000mm) just below the one selected in the
list.

Duplicate

Creates arexact copy of selected layer (including copies of elements contained in this
layer) and inserts the new layer into the layer list just beyond the selected one.

Move (Order)Y Relegate to
Backmost

Reorders the currently selected layer to the backmost position in theTlig.layer is then
shown as first in the list.

Move (Order)Y Relegate

Reorders the currently selected layer one position "towards back" in th& higtlayer is
then shown earlier in the list.

Move (Order)Y Promote

Reorders the currently selected layer one position "towards front" in theTist layer is
then shown later in the list.

Move (Order)Y Promote to
Frontmost

Reorders the currently selected layer to the frontmost position in theTise layer is then
shown as last in the list.

Move (Order)Y Reverse
Order

Reorders elements of the list to the opposite direction. The earlier frontmost layers displays
as backmost then.

Delete

Deletes the currently selected layer from the list.
Warning all elements which belong to this layer are inadvertently deleted also.

Select All Elements (Ctrl-A)

Selects all elements of the current layer farther processing.
Remark: Use it to emphasize layer within transparent Elements3D view or as preparation
for translation/rotation etc.

Select All Elements in All
Layers

Selects all elements in all layers for further processing.

Show Elements Browser

Exposes th&lement selection (browser)window showing elements of currently selected
3Dayer.

Show Elements 2D View

Exposes th&lements 2D window showing elements of currently selected -&iyer.

Show Elements 3D View

Exposes th&lements 3D window.

Remark Layer list is only meaningful f8D Layered ProjecWithin a 2DModel editing of layer list is inhibited (2D
model corresponds to only one layer with fixed 1 meter thickness). Within 3D projects this window cannot be used
because a 3D project contains only one ordered list of elements and not layers.

See alsoElement selection windovElements 2D windovwElements 3D windovwRroject types,The component
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| Layer Editor window

Layer Edltowm_dow is used to edit properties of one layer within %w Name :| Floor/wal
3D layered project.

- 1175
This window is shown withiBD-layer selection window. Deptn: Jial
Layer Name Name of the layer. It issed for documentation purpose.
Depth Define the thickness of the layer in the direction of Z axis.

Note: You shall switch between input fields by using the k& Using that key confirms the data entry. On the other
hand it provides a good alteative compared to permanent mouse use.

Remark Layer is only meaningful f8D Layered ProjecWithin a 2DModel editing of layer is inhibited (2D model
corresponds to only one lay&vith fixed 1 meter thickness). Within 3D projects this window cannot be used because a 3D

project contains only one ordered list of elements and not layers.

See alsotayer selection windowZoordinate system

Now it is possible to change the selected material in all layeréayermodeling.

Select a material you want to change in thimdow "Material&Surface" , then click with the left mouse button on

the new button (right).
The material master data will open.
Doubleclick to adopt a new materidRight mouse button selected material exchange all elements.
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| Materials & Surfaces window

Materials Surfaces Material DB Std.Surfaces

Project Surfaces :

;Surface: "Ext. transfer coeff." Rs(H)== (a(W)=0) Rs(T)=0.04 (a(T)=25)

| Surface: "Int. transfer coeff.” Rs{H)== (ax(W)=0) Rs(T)=0,1666667 (a(T)=6)
| Surface: "Ext. transfer coeff." Rs(H)=0.04 (a(W)=25) Rs(T)=0.04 {a(T)=25]
| i 6

Surface Name: ! Int. transfer coeff.

Rs(H) =|0.1666667 m2KAw/
Rs(T) =|0,1666667 mEK
D (X oo M 4 > M

lists ofMaterials & Surfaces window is used to maintain project
specificmaterial and surface properties. It is used as an entry point
to following editingwindows:

1 Materials window

1 Surfaces window

1 Material Database window

1 Standard Surfaces window
The primary use of this window is to prepare lists of materials and
surfaces which, in cooperatiomith other windows, allow significant
simplification and acceleration during the input of element
properties for material and space boxes.

To expose this window select it from theenu Viev->Data Input &
Entryor double click onto the respective material or surface property input field or its latigkeiment
Editor (conductivity,diffusion resistancetransfer coefficienor transfer resistance)

Remark: Insertion of materials can be performed®rag & Drodrom Materials Database windovitheMaterial
Databasecanbe opened by activating the Tab "Mataril DB".

Remark: The Tab "Std.Surfaces" offers standardized, non editable, surface properties (normative values).

See alsoMaterials window Surfaces windowMaterial Database windovElement EditorElements 2DElement list,
Material Editor,Surface Editor
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Materials window

Materials & Surfaces &l

Materials | Sufaces | Material DB | Std.Surfaces |

Project Materials :
Material: "Insulation” A=0,041

The Materials window is used to create and maintain the list of

project specific material properties. e, : T &
. . S . | Material: "Adhesive mortar”A=0271 |

The list of materials offered in this window cangychronised Material: "Reinf. concrete” )\=2, =
with materials directly entered and used in the model, thus all Material: "Sand cushion" A=1 E 3

materials constituting the component are displayed here also. || Matenial: "Expansion strip” A=0.15
Materials can benerged from other projectand combined in this || Materal: "Isol. underayment” A=0,04

‘

list. Material Name: Adhesive mortar
Th(_a primary use o_f this yvmdow to prepare lists of_mgtgnals A= 0271 Wik [@
which, in cooperation with other windows, allow significant
simplification and acceleration during the input of element u=0 Color
properties for material boxes. Materials already prepared within Al 3

. . p=0 kg/m?
another project can benergedto the list also.

c=0 kJ/kaK

Upper part of the window listmaterials.The bottom part

Material Editor- allows definition of material properties. g @ C @ [I] E] @

Important: Changes to material properties in the project specific
materials listdo not automatically propagat® properties of
construction elements. Applying new material properties to
selected elements must be done explicitlgither by a double

click onto a list item, via a dratdyop operation from the material
list or bythe bulk eplacement of properties.

Remark Additional materials can be also selected frbhaterial Database windowy drag-drop from databasgMaterial
Databasecanbe opened from the Tab "Material DB"). Dropping some maté@tttical to the one in the list will be
inhibited.
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Material list |

A doubleclick onto a line representing material in this window results in an assignment of material properties of selected
material to currently selected material elements (selected frelements list).

Also, bydrag-drop operation(by dragging with the mouse), a material line can be dragged eletoent editorwindow
resulting in assignment of materipfoperties to the element currently shown there.

Materials window can be opened either fromain menut A S ¢ M5 I G Ly LJdzii o8 fro® gfainbid® dadpolbyiaS NA& | f
doubleclick onto material name, conductivity and other material property input fields

Doubleclick left mouse  [Transfer of material properties of selected material onto currently selected element(s) in t
button element list.

Dragging with left mouse |[Transfer of material properties of dragged material to material element currently edited in
button element editor,

or:
Transfer of material properties of dragged material to currently selected material element
in the element list.

Click right mouse button |Exposes theontext menu of material editing functions.

Click left mouse button Selection ofmaterial from material list. Properties of selected material are displayed in
Material Editorfor further processing.

Remark If there are several elements selected (frefement lig) then a doubleclick onto the material line (or dragrop of
material line) result in the assignment wfaterial properties to all selected elements. Such bulk element assignment has to
be confirmed by the user. If within selected elements there are some of incompatible type (non material) further user
confirmation is requested. Error message is shown iheeielement matches the expected type.

|E| New Appends a new material onto the end of the material list
[>_<| Delete Deletes the currently selected material from the list.
— Remark The material is deleted from the material list only.

E' Undo(Ctrl-2) Undoes (reverts) the latest action(s) in the giliting context.

|E| Redo(Ctrl-Y) Redoes (reapplies) the action lately undone in #diting context.

Selectsirst, Previous, Next or Lastaterial.

2|

]

Material selection

A click onto material's line in the material list selects corresponding material for further processing.
RIERIENCD

Selection can be done by arrow keys or by clicking the buttons Next/Prev. also.
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| Funktion of context menu

Add Material Ins
Delete Matenal Del
Apply Material

Select Elements by Material

Synch. frem Elernents
v Autosynch. from Elements
Sort Materials

Purge all Materials
Pick from Project...

Replace Materials on All Elernents

Add Material . i
INSKey A new material is appended at the end of tist.
Delete Material ! )
DELKey Deletes selected material from the list.
Transfer material properties of a selected material onto currently selected element(s) éietiment
Apply Material list.

Remark Visible when exactly one surface is selected.
Selects all elements in tredement listhaving one specific material assigend.
Remark Visible when exactly one surface is selected.

Select Elements by

Material Remark For 3DLayered models the selection operatiopmies only to currently active layer.
Synch. from Executes immediateynchronisation of matrial listfrom properties of all elements currently in the
Elements modelled component

Autosynch. from Thesynchronisation of material listom properties of all elements in the modelled componeniil
Elements be executed automatically (checkmark is visible) and catuimed on or offhere.

Sort Materials Materials will be sorted bpame <, >, " andc.

Purge all Materials | Removes all materials from the list

Materials savedvithin another project will be read and appended to the list.

Pick from Project... | Remark After importing the data from another project the (option&l)lk replacement of material
properties on all elementwith those just imported will be offered.
The material properties of all elements will be replatgdhamewith those from the currenmaterial
Replace Materials | list (bulk replacement).

on All Elements Remark Shall duplicate name appear in the list only the first instance in the order will be applied
Remark For 3BLayered models the operation applies only to currently active layer.

‘Replace Materials by Name . Ld_:hJ

@ - '| Want to replace materials on all elements by name with the those on
o the current list?
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| Synchronisatiorof material list

The list of materials offered in this window can be synchronized (extended) with materials currently in use in the modelled
component, thus all materials used in the model are also displayed. This provides the ability to transfer properties directly
entered in element editorto the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from tloatext menuof the material Ist ("Synch. from Elements") or will
automatically be executed on eaellement selection changehen theapplication setting "Autosynch. from Elements”

active.

Synchronisation executes by following steps:

= =4 -8 -4

All elements of modelled component are analysed.

Material properties of each material element are extracted.
If nosuch material (name, lambda, my) can be found in material list it is appended to it.
Materials appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

This procedure assures, that entries are retained mlist and only "missing” materials will extend it.

Remark Automatic synchronisation of list contents, if active, occurs on eément selection chang€hanges to

element properties (irElement Editorplone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from ttfentextmenuof the material list ("Synch. from Elements").

Tip: To have the list showing only materials actually used in the modelled component delete all materials from the list

(this can be quickly done with DEgy) and then request immediate synchronisatfomm component's elements.

Unused materials are not removed automatically from the list!

Remark Even if values df (density) andt (heat capacity) are transferred from material database, these values cannot be
modified unless théicence feature HARMONIC or TRANSIEBVailable (these data is not used during nor required for
the steady state simulation).

See alsoElement Edor, Elements 2DElement listMaterial Editor

Material Editor window

Material Editor is used to maintain properties of material. This window
is displayed as part ohaterials window.

Material Name

Name of material. It is used for documentation
purpose.

<(lambda) Thermal Conductivitgf the material.
> (mue) Water vapour diffusion resistancd the material.
" (rho) Mass densityf the material.
c(ce) Heat capacityof the material.
Colour and Provides the ability to assign any distinctive colour t
AutoColour the element identifying it in graphical views and
o evaluations.
(V]

Color |

To select the colour click onto the coloured rectangl

labelled "Colour™ it will exposecolour selection
dialog

Remark By default the colour is automatically
assigned when change tambda valuds applied,
based orpredefinedcolour table

Removing the checkmark will turn tfauto-colour by
lambda" application settingff thus assigned colour

will be retained during changes to the value of lamb

New Adds a new entry to thenaterial listand selects it for
editing.
Delete Deletes the currently selected material framaterial

Material Name: Adhesive mortar
A=0271
u=0
p=0

c=i0

DE X (-

WimK  [7]

Color

kag/n¥®
kd/kgK

D))
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list.

Prev. Selects previous material in theaterial listfor
editing.

Next Selects next material in thmaterial listfor editing

Important: Changes to material properties in the project spedcifaterial listdo not automatically propagate to propertiesf
construction elements. Applying new material properties to selected elements must be done expdiittigr by a double
click onto amaterial listitem or via a dragirop operation frommaterial list.

Remark Theequivalent heat conductivity of small air cavities and air gagysbe calculated with thair cavity calculator
tool.

Note: You shall switch between input fields by using the K&y Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

See alsoMaterials window Air Cavity Calculator (Tool)

'Surfaces window |

The Surfaces window is used to create and maintain the list of Materials 8_t_Surfaces &)
projectspecific surface properties. | Materials | Surfaces {Maten‘al DB l Std Surfaces |

The list of surfaces offered in this window candyachronisedvith j»Project T st

surfa(_:es_dlrectly entered and use_d in the model, thus all surfaces Suface. "Bt : §" Rs=0.04 (0=25
constituting the component are displayed here also. Surface: "Int. transfer coeff." Rs=0,1666667 (a=6)
Surfaces &n bemerged from other projectand combined in this

list.

The primary use of this window is to prepare lists of surfaces Surface Name: BEx. transfer coeff.

which, in cooperation with other windows, allow significant
simplification and acceleration during thepiat of element
properties for space boxes. Rs = 0.04 m2K\w/

Upper part of the windowists surfacesThe bottom part Surface 8 [X| [«]|c 4! 4
Editor- allows definition of surface properties. [I] @

a=25 Wim?K

Important: Changes to surface properties in the project specific

surface list do not automatically propagate to properties of construction elements. Applying new surface properties to
selected elements must be done explicitlgither by a doubleclick onto a list item, via a dredrop operation from the
surface list oby the bulk replacement of properties.

Remark Thetab "Std.Surfacegirovides a list of (read onlyjormative surface properties.

Baustoffe Oberflachen  Baustoffstamm  Std Oberflachen
Project Surfaces :

Oberflache: "aussen” W,
Oberflache: "Hallenbad" Rs(W) 0.25 (@(W)=4) Rs(T) 025 (c(T)-4)
Oberflache: "Wohnraum" Rs(W)=0,25 (a(W)=4) Rs(T)=0.25 (a(T)=4)

Oberflachenname: [aussen

Rs(w) =[0.04 maKil
Rs(T) =[0.04 mEKIW
B[ [X| [ LI R AN
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| Surface list |

A doubleclick onto a line representing surface in this window results in an assignment of surface properties of selected
surface to currently selected space elements (selected fetaments list).

Also, bydrag-drop operation(by dragging with the mouse), a surface line can be draggededetoent editorwindow
resulting in assignment of surfapeoperties to the element currently shown there.

Surfaces window can be opened either fromain menut A S g M5 | G I L y LJdzii ordrontelérieNtieditgrigzblF | OS &
doubleclick onto surface name, transfer coefficient or resistance input fields

Surface list List of all surface properties entered
Double-click left mouse |Transfer of surface properties of selected mateoiato currently selected elemen(s) in the
button element list.
Dragging with left mouse |Transfer of surface properties of dragged surface to space element cureatithd in
button element editor,

or:

Transfer of surface properties of dragged surface to currently selected space elemen(s) i
the element list.

Click right mouse button [Exposes theontext menu of surface editing functions.

Click left mouse button |Selection of surface from surface list. Properties of selected surface are displayeddne
Editorfor further processing.

Remark If there are several elements selected (fretement list)then a doubleclick onto the surface line (or dradyop of

surface line) result in the assignment of surface properties to all selected elements. Such bulk element assignment has to be
confirmed by the user. If within selected elements there are some of incompatible type (non space) further user

confirmation is reuested. Error message is shown if neither element matches the expected type.

l—[j| New Appends a new surface onto the end of the surface list

|$<—I Delete Deletes the currently selected surface from the list.
== Remark The surface is deleted from tisairface list only.

= n reverts) the | ion(s) in the giwatitin ntext.
|‘j|Undo(CtrI—Z) Undoes (reverts) the latest action(s) in the giegliting context

E| Redo(Ctrl-Y) Redoes (reapplies) the action undone in the gigditing context.

W T T _| Selectsirst, Previous, Next or Lastirface.

'Surface selection

A click onto surface's line in the surface list selects corresporstirigce for further processing.
CEBITICY

Selection can be done by arrow keys or by clicking the buttons Next/Prev. also.
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| Functions of the context menu

A new surface is appended at the end of the list.

Add Surface Ins
Delete Surface Del
Apply Surface

Select Elements by Surface

Synch. from Elements
v Autosynch. from Elements
Sort Surfaces

Purge all Surfaces
Pick from Project...

Replace Surfaces on All Elements

Add Surface INS-Key

Delete Surface Deletes selected surface from the list.
DEL-Key
Apply Surface Transfer surface properties of a selected surface onto currently selected

element(s) in theslement list.
Remark Visible when exactly one surface is selected.

Select Elements by Surface Selects all elements in tridement listhaving one specific surface
assigned.

Remark Visible when exactly one surface is selected.

Remark For 3BLayered models the selection operatiapplies only to
currently active layer.

Synch. from Elements Executes immediatsynchronisation of surface ligiom properties of all
elements currently in the modelled component

Autosynch. from Elements Thesynchronisation of surface lifibm properties of all elements in the
modelled component will be executed automatically (checkmark is
visible) and can btirned on or offhere.

Sort Surfaces Surfaces will be sorted by name and alpha.

Purge all Surfaces Removes all surfaces from the list

Pick from Project... Surfaces saved within another project will be read and appended to the
list.

Remark After importing the data from another project the (optional)lk
replacement of surface properties on all elemewnish those just imported
will be offered.

Replace Surfaces on All Elements The surface properties of all elements will be replabgchamewith

those from the current surface list (bul&placement).

Remark Shall duplicate name appear in the list only the first instance in
the order will be applied.

Remark For 3BLayered models the operation applies only to currently
active layer.

Replace Surfaces by Name . [

/ - . Want to replace surfaces on all elements by name with the those on the
o current list?
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'Synchronisation of surface list |

The list of surfaces offered in this window can be synchronized (extended) with surfaces currently in use in the modelled
component, thus all surfaces used in the model are also displayed. This provides the ability to transfer properties directly
entered n element editorto the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from toatext menuof the material list{"Synch. from Elements") or will
automatically be executed on eaelfement selection changehen theapplication setting "Autosynch. from Elements”
active.

Synchronisation executes by following steps:

1 All elements of modelled component are analysed.

1 Surface properties of each space element are extracted.

1 If no such surface (name, R) can be found in surface list it is appended to it.

1 Surfaces appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

This procedure assures, that entries are retained in ifteahd only "missing"” surfaces will extend it.

Remark Automatic synchronisation of list contents, if active, occurs on esmient selection chang€hanges to
element properties (irelement Editoralone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from thmntext menuof the surface list ("Synch. from Elements").

Tip To have the list showing only surfaces actually used in the modelled component delete all surfaces from the list (this can
be quickly done with DEtey) and then request immediaty/nchronisation from component's elements. Unused surfaces
are not removed automatically from the list!

'Standardised surface heat transfer coefficients

The tab "Std.Surfaces" provides a list of (read only) normative surface properties (standarcof&seand Rse). You
can find theseeference values within the description of\Whlue calculator.

Important: While assessing heat loss different values musidel within the component model as those for the moaftd
condensation assessment! That means you will have to adjust respective Rsi and Rse values depending on the assessment

type.

Materials & Surfaces =]

| Mateials | Sufaces | Material DB | Std.Surfaces |

Surface: "EN |SO 6946:1596 Ceiling to uncond. gamet - HS up Rse" Rs=0,1 (a=10) -~

Surface: "EN 1SO 6946:1596 Ceiling to uncond. gamet - HS up Rsi" Rs=0,1 (a=10)

Surface: "EN ISO 6546:1996 Slab at ground Rsi" Rs=0,17 (a=5,882353)

Surface: "EN 1SO 10077:2003 Window vertical £30° {planar surface}- HS hor. £30° Rse" Rs=0,04 (a=25)

Surface: "EN ISO 10077:2003 Window vertical £30° (planar suface)- HS hor. +£30° Rsi" Rs=0,13 (a=7,692308)

Surface: "EN ISO 10077:2003 Window horizontal 0°-60° (planar surface)- HS vert. #60° Rse" Rs=0.04 (a=25)

Surface: "EN 1SO 10077:2003 Window horizontal 0°-60° {planar surface}- HS vert. #60° Rsi" Rs=0,1 {a=10)

Surface: "EN 1SO 10077:2003 Window red. radiation/conv. (comers and butt joints) - HS hor. Rse" Rs=004 (a=25) ‘

Surface: "EN ISO 10077:2003 Window red. radiation/conv. (comers and butt joints) - HS hor. Rsi" Rs=0.2 {a=5
- "EN 1SO 13788:2001 Walls and slabs etc. {assessin : L4

Surface: "EN ISO 13788:2001 Walls and slabs etc. (assessing mould and condensation risk) Rsi" Rs=0,25 (a=4) iy

B e

m

See alsoElement EditorElements 2DElement listSurface Editor window
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'Surface Editor window

Materials

Project Surfaces :

Surfaces Material DB Std.Surfaces

Surface:
Surface:
Surface:

"Ext. transfer coeff." Rs{H)== {a(W)=0) Rs(T)=0.04 (a(T)=25)
"Int. transfer coeff.” Rs{H)== (cx(W) 0) Rs(T)=0,1666667 (a(T)=6)
"Ext. transfer coeff." Rs(H =O =25 Rs =0.04 {a(T)=25
- "Int. transfer coeff "

Surface Name: ﬂm. transfer coeff.

B 5

Rs(H) =|0,1666667 mKiw/
Rs(T) =|0,1666667 m2KWw/
X o o M 4 > M

Surface Editor is used to maintain properties of surface. This window is
displayed as part ddurfaces window.

Surface name

Name of surface. It is used for documentation purpose.

RS (W) (M)

Defines the thermatransfer resistancef the surfaceR= 1 /h

Important: Changes to surface properties in the project spesifitace listdo not automaticallypropagate to propertiesf

construction elements. Applying new surface properties to selected elements must be done exitlity by a

doubleclick onto a list item or

via a dradyop operation from thesurface list.

Note: You shall switch between input fields by using the k& Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.
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Materials Database window

Material Database contains materials from DOORMETU, IBCBPHDB.COMBaubook/6boxArchiPHY Slénd
ECOTECHHhiswindow will be opaed from themenuToolsIHMaterial Databaseand from themenu¢ 2 2 Matdtials
Database

Materials - Database . X|

Source: I ETU M I Major type: | GB |

Filter: | “sheets Type: I L]
M aterials D atabase
Source | Name |p | A |A50% |A90% |pmin | pmax | Major type| Type
> =] Perlite sheets with asphalt 190000 00660 0.0660 0.0660 0O 0 GB 0
ETU Wood fiber insulation sheets  150.000  0.0450 0.0450 0.0450 0 1] GE 0
ETU Heraklith-sheets  <15mm 570,000 01500 01500 01500 O 0 GB 14
ETU Plaster-cardboard sheets D 900,000  0.2100 02100 02100 8.000 8000 GB 10
ETU Abestos cement sheets 2000.000 05800 05800 05800 20000 50.000 GB 10
ETU Corkboard sheets 175.000 00510 0.0510 0.0510 O 0 GB
ETU Wood fiber insulation sheets 300,000  0.0650 0.0650 0.0650 0O 0 GB

Byselecting required filter criteria (Source, Major type, Type and Name filter) one can reduce amount of shown materials to
those currently searched for. The filter setting is retained between application executions (will be saved together with
application gttings).

Source: I ETU ;J M ainr hine l R

Reset Filter

The context menu provides a command to reset the filter criteria
(Source, Major type, Type and Name filter) thus showing all available Fi|te;;|"sheets
data without any filtering.

A doubleclick onto a data selector (left to data fields) will assign material properties to currently selected material
element(s) of the model. Such assignment can be executeddbggedrop with theright mouse buttoralso- see below.

Source Provideghe selection of shown materials by their data source. If empty entry
selected data from all sources is shown.

Filter Provides the selection of shown materials by a substring contained in their

NamegFilter namee.g. Brick).

Major Type Provides theselection of shown materials by their major typeempty entry is

selected data of all major types is shown.

Remark List of available major types is source specific.

Type Provides the selection of shown materials by their type. If empty entry is
seleced data of all types is shown.

Remark List of available types is source specific.

Material list Displays a list of materials in the database, possibly filtered according to
selection criteria specified byource, Namé&ilter, Major type and Type
Doubleclick left mouse button Transfer material properties of the selected material onto currently selected
out of data record mark element(s) withinelement list
Draggingwith left mouse button Transfer material properties of the material dragged with the mouse onto the
out of data record mark element being currently edited ielement editor
or:

Transfer magrial properties of the material dragged with the mouse onto the
element(s) currently selected withiglement list

or:

Insert the material dragged with the mouse into the project owaterial list
lick left mouse button Selection of a material
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Remark If there are several elements selecterb(h element list)then a doubleclick onto the material line (or dragrop of
material line) result in the assignment of material properties to all selected elem8uath bulk element assignment has to
be confirmed by the user. If within selected elements there are some of incompatible type (non material) further user
confirmation is requested.

Functional details summarized:

1 DragDrop of material intanaterial window:DragDrop with right mouse button from record mark (left to data fields).

1  DragDrop of material intcelementeditor; DragDrop with right mouse button from record mark (left to data fields).
Remark A DragDrop of a material ont@lement editoris only possible if edited element is of sufficieypé
(material box).

1  DragDrop of material onteelement listor Elemente2D windowbDragDrop with right mouse button from record
mark (left to data fields).

1 Doubleclickonto a data record mark (left to data fields)

Remark DragDrop is being initiated with right mouse botton out of data record mark (left to data fields).
Remark For echnical reasons there are some columns hidden from the user. While tabbing between the fields the text
cursor might hide alsesimply press the TAB key again to reveal the focus.

Remark Materials database data is stored wittihre file "Baustoffe.xmlWithin installation folder of the application and is
loaded during this window is opened. You can modify this file within Excel or text editor if required.

Remark If Baubook/6boxDataor BPHDB.COMatais available within th&©ownloadFolderit will be loaded during this
window is opened (the load operation might lead to slight delay before the window is displayed).
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| Materials -Database menu |

A ' YR UI AL/ AL - o

While theMaterials Database windog focused the main menu of
the application is extended with theindow specific menu "Materials Help | Materials DB

Reset Filter Reset the filter criteria (Source, Major type,
Type and Name filter) thus showing all availabl
data without any filtering.

Baubook(OBOX) |The menu specific for management of

Data baubook(6box) material data

Check for A test for updated data against the

Updates... Baubook/6boxserverisinitiated via internet
connection

Download A test for updated data against the

Updates... Baubook/6boxserverand a download (if new
data is available) is initiated via internet
connection

Include Includebaubook(6boxddata (if available) within

Baubook(OBOX) |material database windowThis,if turned off,

Data allows you to excludbaubook(6boxdatafrom
the view even if the baubook(6box) data file is
available.

See alsoApplication setting "Baubook(6box)
data included"

BPHDB Data The menu specific for management of
BPHDB.COM data

Check for A test for updated data against the

Updates... BPHDB.COMErveris initiated via internet
connection

Download A test for updated data against the

Updates... BPHDB.CONErverand a download (if new
data is available) imitiated via internet
connection

Include BPHDB IncludeBPHDB.COMata (if available) within
Data material database windowl his,if turned off,
allows you to exclud8PHDB.COMatafrom
the view even if the BPHDB data file is
available.

See alsoApplication setting "BPHDB.COM datd
included”

Remark To execute an update check or the download@atibook/6boxor BPHDB.COMata an internet connection is
required.

Remark Downloaded data will be saved to tB®wnloadFolder specified within application settings.

See alsoElement EditorMaterials windowBaustoffkatalog ON V 3Material Database Baubook/OBMaterial
Database BPHDB.COMaterial Database ArchiPHYSIK (ARtd}erial Database ECOTECH
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Materials window |

The Materials window is used to create and maintain the list of 'pMaterials & Surfaces [l
projectspecific material properties. | Materials 3

. . . o . Surf Material DB | Std.Surf
The list of materials offered in this window can$achronised ; LU ac_es ] e I itaces |
with materials directly entered and used in the model, thus all | Froiect M?te”a'? =
materials constituting the component are displayed here also. lMllll ]H“Sl' "=l'm 0271
Materials can benerged from other projectand combined in this || \izteral: "Reinf. concrete” h=2.2

>

list. Material: "Sand cushion" A=1 E

. . . . . . Material: "Expansion strip” A=0,15
The primary use of this windois to prepare lists of materials | Material: "lsol. underayment” A=0,04 «|
which, in cooperation with other windows, allow significant i — — |
simplification and acceleration during the input of element Material Name: Adhesive mortar

properties for material boxes. Materials already prepared within : P
, . A= 0271 WimK  [7
another project can benergedto the list also. ==

Upper part of the window listeaterials.The bottom partg =l
Material Editor- allows definition of material properties. p=10 kg/m?

Important: Changes to material properties in the project specific 2l kiAkgK
materials list do not automatically propagate to properties of T3 [Xl @ Cu @ E] E] @
construction elements. Applying new material properties to L
selected elements must be done explicitlgither by a double

click onto a list item, via a dradrop operation from the material

list or bythe bulk replacement of properties.

Remark Additional materials can be also selected fritaterial Database windowwy drag-drop from databasgMaterial
Databasecanbe opened from the TatMaterial DB"). Dropping some material identical to the one in the list will be
inhibited.

Material list |

A doubleclick onto a line representing material in this window results in an assignment of material properties of selected
material to currently selected material elements (selected frelements list).

Also, bydrag-drop operation(by dragging with the mouse), a material line can be dragged eetoent editorwindow
resulting in assignment of materipfoperties to the element currently shown there.

Materials window can be opened either fromain menut A S g M5 I G Ly LJdzii o3 fro® gfainbid dadgoibyiaS NA& I
doubleclick onto material name, conductivity and other material property input fields

Doubleclick left mouse  [Transfer of material properties of selected material onto currently selected element(s) in t
button element list.

Dragging with left mouse [Transfer of material properties of dragged material to material element currently edited in
button element editor,

or:
Transfer of material properties of dragged material to currently selected material element
in the element list.

Click right mouse button [Exposes theontext menu of material editing functions.

Click left mouse button  [Selection omaterial from material list. Properties of selected material are displayed in
Material Editorfor further processing.

Remark:If there are several elements selected (from element list) then a deciiitk onto the material line (or drag drop

of material line) result in the assignment of material properties to all selected elements. Such bulk element assignment has
to be confirmed by the user. If within selected elements there are some of incompatible type (non material) further user
confirmation is requested. Error message is shown if neither element matches the expected type.
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E| New Appends a new material onto thend of thematerial list

$<—| Delete Deletes thecurrently selected material from the list.
o Remark Thematerial is deleted from the material list only.

[E| Undo(Ctrl-2)

Undoes (reverts) the latest action(s) in the giegliting context.

E' Redo(Ctrl-Y)

Redoes (reapplies) the action undone in the giediting context.

[I4][ 4 |[» |[p1] | SelectsFirst, Previous, Next or Lastaterial.

'Material selection

A click onto material's line in the material list selects corresponding material for further processing.

CI[ER{EICY

Selection can be done by arrow keys or by clicking the buttons Next/Prev. also.

Functions of the context menu

Add Material Ins
Delete Material Del
Apply Material

Select Elements by Material

Synch. from Elements

¥ Autosynch. from Elements
Sort Materials
Purge all Materials

Pick from Project...

Replace Materials on All Elements

Add Material INSKey

A new material is appended at the end of the list.

Delete Material DEIKey

Deletes selected material from the list.

Apply Material

Transfer material properties of a selected material onto current|
selected element(s) in thelement list.Remark Visible when
exactly one surface is selected.

SelectElements by Material

Selects all elements in trEdement listhaving one specific materia
assigned.

Remark Visible when exactly one surface is selected.

Remark For I-Layered models the selection operation applies
only tocurrently active layer.

Synch. from Elements

Executes immediateynchronisation of material listom
properties of all elements currently in the modelled component

Autosynch. from Elements

Thesynchronisation of material litom properties of all elements
in modelled component will be executed automatically
(checkmark is visible) and can toened on or offhere.

Sort Materials

Materials will be sorted bypame < >, " andc.

Purge all Materials

Removes all materials from the list

Pick from Projet...

Materials saved within another project will be read and append.
to the list.
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Remark After importing the data from another project the
(optional)bulk replacement of material properties on all elemen
with those just imported will be offered.

Replace Materials on All Elements The material properties of all elements will be replatsdname
with those from the current material list (bulk replacement).
Remark Shall duplicate name appear in the list only the first
instance in the order will be applied

Remark For 3BLayered models the operation applies only to
currently active layer.

Replace Materials by Name . ﬁ

[ ™% Wantto replace materials on all elerments by name with the those on
= the current list?

| Synchronisation of material list

The list of materials offered in this window can be synchronized (extended) with materials currently in use in the modelled
component, thus all materials used in the model are also displayed. This provides the ability to transfer properties directly
entered inelement editorto the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from tloatext menuof the material Ist ("Synch. from Elements") or will
automatically be executed on eaelement selection chang&hen theapplication setting "Autosynch. from Elements"
active.

Synchronisation executes by following steps:

All elements of modelled component are analysed.

Material properties of each material element are extracted.

If no suchmaterial (name, lambda, my) can be found in material list it is appended to it.

Materials appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

=A =4 -8 =4

This procedure assures, that entries are retained in thealhs only "missing" materials will extend it.

Remark Automatic synchronisation of list contents, if active, occurs on esminent selection chang€hanges to
elemert properties (inElement Editorplone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from thentext menuof the material list ("Synch. from Elements").

Tip To have the list showing only materials actually used in the modelled component delete all materials from the list
(this can be quickly done with DEgy) and then request immediate synchisation from component's elements.
Unused materials are not removed automatically from the list!

Remark Even if values df (density) andt (heat capacity) are transferred from material database, these values cannot be
modified unless théicence feature HARMONIC or TRANSIEMVailable (these data is not used during nor required for
the steady state simulation).

See alsoElanent Editor,Elements 2DElement listMaterial Editor
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| Material Editor window

Material Editor is used to maintain properties of material. This window s j=r-o. Adhesive mortar
is displayed as part ghaterialswindow.

A=027 WimK  [¥]
u- (Golr
p=0 kg/m?

c=0 kJ/kaK

D X @)

Material Name

Name of material. It is used for documentation purpose.

<(lambda) [Thermal Conductivitgf the material.

> (mue) \Water vapour diffusion resistanod the material.

" (rho) Mass densityf the material.

c(ce) Heat capacityof the material.

Colour and —

IAutoColour Provides the ability to assign any distinctive colour to the element identifying it in graphicaf~views
evaluations.
To select the colour click onto the coloured rectangle labelled "Colduwill exposecolour

] selection dialog

SR v Remark By default the colour is automatically assigned when chandgnbda valués applied,

[C"'_c”l based on predefinedolour table.
Removing the checkmark will turn tHiaeuto-colour by lambda" application settirgff thus assigned
colour will be retained during changes to the value of lambda.

New ,Adds a new entry to thenaterial listandselects it for editing.

Delete Deletes the currently selected material framaterial list.

Prev. Selects previous material in theaterial listfor editing.

Next Selects next material in thmaterial listfor editing.

Important: Changes to material properties in the project specifaterial listdo not automatically propagate to properties
of construction elements. Applying new material properties to selected elements must be done expdititgr by a
double-click onto amaterial listitem or via a draglrop operdion from material list.

Remark Theequivalent heat conductivity of small air cae and air gapsan be calculated with thair cavity calculator

tool.

Note: You shall switch between input fields by using the -k&f8 Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

See alsoMaterials windowAir Cavity Calculator (Tool)
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'Materials Database window |

Material Database contains materials from DINJORMETU, IBCBPHDB.COMgaubook/6boxArchiPHY Sl&nd
ECOTECHhiswindow will be opened from thenenuTool§ HVaterial Databaseand from themenu¢ 2 2 MatdTignls
Database The main application's menu is extended Withaterials-Databas& menu.

Materials - Database B X|
Source: I ETU v I Major type: I GB L.I

Filter: | “sheets Type: I ;_I

M aterials D atabase

Source | Name p i |A50% |A90% |umin | umax | Majortype| Type | 4|
> Ml  Peilite sheets with asphalt 190,000  0.0660 0.0660 D.06860 O 0 GB 0

ETU  Wood fiber insulation sheets 150,000  0.0450 0.0450 0.0450 0 0 GB 0 l
ETU  Heraklith-sheets <15mm 570,000 01500 01500 01500 0 0 GB 14

ETU  Plaster-cardboard sheets D 900,000  0.2100 02100 0.2100 8.000 8000 GB 10

ETU Abestos cement sheets 2000.000 05800 05800 05800 20.000 50.000 GB 10

ETU  Corkboard sheets 175.000 00510 00510 0.0510 O 0 GB

ETU Wood fiber insulation sheets  300.000  0.0650 0.0650 0.0650 O 0 GB =

T -~ (] ' E R T Tate) AOdden AOdAN Anddn N ~ ~r

By selecting required filter criteria (Source, Major type, Type and Name filter) one can reduce amount of shown materials to
those currently searched for. The filter setting is retained between applicati@autions (will be saved together with
application settings).

The context menu provides a command to reset the filter criteria  ggypee: [ETU ~] o [
(Source, Major type, Type and Name filter) thus showing all available - Reset Filter l»_
data without any filtering. Filter | "shests

v

A double-click onto a data selector (left to data fields) will assign material properties to currently selected material
element(s) of the model. Such assignment can be executed by a drag-drop with the right mouse button also - see

below.
Source Provides the selection of shownaterials by their data source.
If empty entry is selected data from all sources is shown.
Filter Provides the selection of shown materials by a substring contained in their name
Name-Filter (e.g. Brick).
Major Type Provides the selection ahown materials by their major type.
If empty entry is selected data of all major types is shown.
Remark List of available major types is source specific.
Type Provides the selection of shown materials by their type.
If empty entry is selectedata of all types is shown.
Remark List of available types is source specific.
Material list Displays a list of materials in the database, possibly filtered according to selection

criteria specified bysource, Naméilter, Major type and Type

Double-click left mouse button Transfers material properties of the selected material onto currently selected
onto data record mark element(s) withinelement list

Dragging with left mouse button [Transfer material properties of the material dragged with the mouse onto the
out of data record mark element being currently edited ielement editor

Or:

Transfer material properties of the material dragged with the mouse onto the
element(s) currently selectedithin element list
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or:
Insert the material dragged with the mouse into the project owaterial list

lick left mouse button Selection of a material

Remark If there are several elements selected (frelement list)then a doubleclick onto the material line (or dragrop

of material line) result in the assignment of matdiproperties to all selected elements. Such bulk element assignment has
to be confirmed by the user. If within selected elements there are some of incompatible type (non material) further user
confirmation is requested.

Functional details summarized:

1 DragDrop of material intanaterial window:DragDrop with right mouse button from record mark (left to data fields).

1  DragDrop of material intcelement editor:DragDrop with right mouse button from record mark (left to data fields).
Remark A DragDrop of a material ont@lement editoris only posiile if edited element is of sufficient type
(material box).

1 DragDrop of material ontaelement listor Elemente2D windowDragDrop with right mouse button from record
mark (left to data fields).

1 Doubleclickonto a data record mark (left to data fields)

Remark DragDrop isbeing initiated with right mouse botton out of data record mark (left to data fields).

Remark For technical reasons there are some columns hidden from the user. While tabbing between the fields the text
cursor might hide alsesimply press the TAB kegain to reveal the focus.

Remark Materials database data is stored withire file "Baustoffe.xmlWithin installation folder of the application and is
loaded during this window is opedeYou can modify this file within Excel or text editor if required.

Remark If Baubook/6boxDataor BPHDB.COMatais available within th&©ownloadFolderit will be loaded during this
window is opened (the load operatianight lead to slight delay before the window is displayed).
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Materials- Database menu

Baubook(V2) Data > | Download Updates...
~ BPHDB.COM Data

> Bl include Raubook(BGROY) Data

Menu¢ 2 2 MatdfimlsDatabase The main application's menu is extended withaterialsDatabase'{Customjnenu.

While theMaterials Database window focused thenain menu of the application is extended with the window specific

menu "Materials DB":

Reset Filter Reset the filter criteria (Source, Major type, Type and Name filter) thus showing all
availabledata without any filtering.
Baubook(OBOX)Data The menu specific for managementlEubook(6box) material data

Check for Updates...

A test for updated data against tigaubook/6boxserveris initiated via internet
connection.

Download Updates...

A test for updated data against tigkaubook/6boxserverand a download (if newlata is
available) is initiated via interne&onnection.

Include Baubook(OBOX)Datsa

Includebaubook(6boxddata (if available) withimmaterial database windowr his,if
turned off, allows you to excludbaubook(6boxdatafrom the view even if the
baubook(6box) data files available.

See alsoApplication setting "Baubook(6bogata included"

BPHDB Data

The menu specific for managementBiPHDB.COM data

Check folUpdates..

A test for updated data against tiePHDB.COMErveris initiated via internet
connection.

Download Updates...

A test for updated data against tiePHDB.COMEerverand a download (if newlata is
available) is initiated via interneonnection.

Include BPHDB Data

IncludeBPHDB.COMata (if available) withirmaterial database windowt his,if turned
off, allows you to exclud8PHDB.CO¥atafrom the vieweven if the BPHDB data file
available.

See alsoApplication setting "BPHDB.COM datduded".

Remark To execute an update check or the downloadBafibook/6boxor BPHDB.COMata an internet connection is

required.

Remark Downloaded data will be saved to tBewnloadFolder specified within application settings.

See alsoElement EditorMaterials windowBaustoffkatalog ON V 3Material Database Baubook/OBMaterial
Database BPHDB.COMaterial Database ArchiPHYSIK (ARta}erial Database ECOTECH

142



http://help.antherm.eu/Forms/MainForm/MainMenu.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_OeBox.htm
http://www.baubook.at/vlbg/
http://www.baubook.at/vlbg/
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_OeBox.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_OeBox.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://www.bphdb.com/
http://www.bphdb.com/
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://www.baubook.at/vlbg/
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_ON_V_31.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_ON_V_31.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_BPHDB_com.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/Baustoffkatalog_ecotech_BuildDesk.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simul#@iorherm- Version 6.11% V 10.137

Baustoffkatalog ON V 31

In der Anlehnung an Abschnitt 1 vom "Katalog fir warmeschutztechnische Rechenwerte von Baustoffen und Bauteilen”,
ON V 31 1. Auflage, Ausgabe 1. Dezen2bén, des Osterreichischen Normungsinstitutes, Serie "Bauwesen" haben wir die
typischen Baustoffe zusammengestellt.

Der Kataloginhalt soll im gesamten Bundesgebiet eine einheitliche Beurteilung von warmeschutztechnischen MalZnahmen
ermdglichen, wie sie ldend bei Planungen, bei den Durchfiihrungen von Neubauten und in verstarktem Maf3e zukunftig
auch bei Umbauten bzw. AdaptierungsmafRnahmen sowie im Betrieb auftreten; auRerdem soll er als Grundlage fiir einfache
Uberpriifungen von an die Baustellen angeliefeéaterialien dienen, um eine weitestgehende Ubereinstimmung

zwischen dem geplanten und dem zur Ausfiihrung gelangenden Warmeschutz zu gewahrleisten.

Der ... Katalog stellt eine Weiterentwicklung der vom Bundesministerium fir Bauten und Technileif®JdaHiir den

staatlichen Hochbau herausgegebenen Richtlinien fir maRgebliche Warmeschutzrechenwerte dar. In der Neuauflage sind
nun auch die europaischen Entwicklungen unter Bedachtnahme auf eine optimale Erfiillung der Umsetzung der Richtlinie des
Ratesvom 21. Dezember 1988 zur Angleichung der ReehtsVerwaltungsvorschriften der Mitgliedsstaaten tber

Bauprodukte, Anhang |, PktcENERGIEEINSPARUNG UND WARMES@4¢Ud& Planung und Errichtung aller Gebaude

oder Raume zur Sicherstellung von deBatrauchstauglichkeit Gber einen jeweils aus wirtschaftlicher Sicht festzulegenden
BSAGNY dzY d26AS RAS RIENIdza F03SEtSAGSGISY b2NNdzy3a3INHzy Rt | 3¢
hdzi SAE Syé A24SNABAS mvivma EB NN SaOKdziTl AY

HoOKO I dz¢ RSa | &0 SNNB A Fechriom&ndussc{ussiiFS A §TieaEdSchtigtdzY &

Die verschiedenen normativen Berechnungsverfahren flr den Nachweis der Erflllung der warmeschutztechnischen
Anforderungen und Kennwerte setzen die Verwendwieffender Rechenwerte fiir Baustoffe, Bauteilschichten,

Hohlraume oder Bauteile voraus. Diese Werte kérgwufern sie nicht in ONORMEN enthalten sidém nun

G2NX ASISYRSY VYL Gt 23 -Ragieawdné koh BaidtoSesi Snd BankedaiBa 2K I36d Sy Gy 2 YY
oder auch aus zertifizierten Produktkennwerten abgeleitet werden.

Der nun vorliegende voéllig neu tberarbeitete Katalog fur empfohlene Warmeschutzrechenwerte fir Baustoffe und
Baukonstruktionen ist ein grundlegendes Werk fiir diesebd&biet und stellt fur Architekten und Ingenieurkonsulenten,
Zivilingenieure, Bauunternehmen, Baubehdrden, Bausachverstandige und Interessensvertretungen ein unverzichtbares
Planungshilfsmittel dar.

Der Abschnitt 1 Gber die Warmeleitfahigkeit voruBand Dammstoffen enthélt die Angaben lber den zutreffenden Bereich
der Rechenwerte (obere und untere Grenze) der Warmeleitfahigkeit. Soferne die erreichbaren Grundlagendaten eine
Bereichsangabe nicht zulassen, wird nur ein Wert fur die Warmeleitfahagiggfihrt. Die Werte fur die spezifische
Warmekapazitat sind ebenfalls unter Berlcksichtigung des baupraktischen Feuchtegehalts der Baustoffe angegeben.

Empfohlene WarmeschutRechenwerte fiir Baustoffe

Der Abschnitt 1 Uber die WarmeleitfahigkeithvBaustoffen, einschliel3lich Dammstoffen gibt fir jedes in den Katalog
aufgenommene Material die Dichte (DICHTE), die Warmeleitfahigkeit (WARMELEITFAHIGKEIT) fur mittlere Bauverhaltnisse
(Uas80) und die spezifische Warme (SPEZ.W.) an. Die Rechenwaftéarmeeleitfahigkeit in W/(rK) werden als obere

Grenzwerte (90%raktile) und so weit dies moglich auch als Mittelwerte (B0édktile) angegeben, die von 90% bzw. 50% der
gemessenen oder Uberwachten Bauprodukte des betreffenden Materialtyps unterschetteenw

Die oberen Grenzwerte sind zur Berechnung défdate und der thermischen Leitwerte von Bauteilen heranzuziehen. Die
Differenz zwischen dem oberen Grenzwert und dem Mittelwert gibt Aufschluss Uber die Breite der Verteilung der Messwerte
(der Warmetitfahigkeit eines Baustoffes im betreffenden Dichtebereich) und erméglicht die Abschatzung des unteren
Grenzwertes der Warmeleitfahigkeit.

Die unteren Grenzwerte sind zur Berechnung von Oberflachentemperaturen in Bauteilen heranzuziehen, sofern dies die
gegebenen Randbedingungen oder das Auftreten von Warmequellen im Bauteil erfordern.

Diese Form der Angabe der Warmeleitfahigkeit als oberen Grenzwert und Mittelwert entspricht den inzwischen gefassten
Beschlissen in den europadischen Normungsgremieret3teallerdings voraus, dass fir jeden der angegebenen Baustoffe
oder Bauprodukte gentigend Messwerte Uber deren Warmeleitfahigkeit zur Verfiigung stehen, um eine statistische
Auswertung zu rechtfertigen. Diese Voraussetzung ist fir die WarmedammstoffeRegld erfullt, fir andere

konventionelle Baustoffe nur teilweise erfiillbar, fiir die Gruppe der Metalle und sonstiger Werkstoffe aber noch nicht
gegeben.
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Die statistische Auswertung stitzt sich, analog dem Verfahren in CEN, ausschlie3lich auf @sgivette, die im Rahmen

von Zertifizierungsverfahren oder Giitelberwachungen (third party control) ermittelt wurden. Dabei werden nach der
Berechnung der bestpassenden mittleren Regressionskurve die unteren und oberen Grenzwerte fir die dichteabhangige
Warmeleitfahigkeit der betrachteten Baustoffart bestimmt, die von mindestens 90% der erfassten Daten erfillt werden.
Diese statistisch abgesicherteiWerte sind im Katalog daran erkennbar, daR dafiir obere Grenzwerte und Mittelwerte fir
die dichteabhéngigen Rbhenwerte angegeben werden.

Fir Baustoffe, fur welche die erforderlichen Messwerte zur vollstandigen statistischen Auswertung (noch) nicht zuganglich
sind, werden nur die oberen Grenzwerte (99%ktile) angefuhrt. Fur Baustoffe, fir die keine aktuellezs$dverte (oder nur
Einzelwerte) der Warmeleitfahigkeit existieren, werden in den Tabellen die bisherigen Rechenwerte beibehalten. Diese Werte
sind in die Spalte fur obere Grenzwerte eingetragen.

Fur Werkstoffe oder Materialien, fiir die bisher keine Reskeie angegeben waren und fiir die bereits CENWerte
existieren, wurden entsprechende Erganzungen vorgenommen. Diese Erganzungen betreffen insbesondere
Stoffgruppen wie Metalle, Natursteine, Bodenmaterial und Kunststoffe.

Bei den angegebenen Dichtewerteniis gegebenen Fall zwischen der Stoffrohdichte (z.B. Scherbenrohdichte eines
Ziegelsteines) und der Komponentenrohdichte (z.B. eines Hochlochmauersteines oder eines Mauerwerks) zu
unterscheiden. Die-Rechenwerte fur das Vollziegelmauerwerk werden bdspise aus praktischen Grinden in
Abhangigkeit von der Scherbenrohdichte des Ziegelsteines angegeben.

Fur Baustoffe oder Baukomponenten, flr die eine Interpolatior-€Rerchenwerte zwischen den einzelnen Dichtestufen
zulassig ist, wird dies durch je &ternchen * vor und nach der Spaltenbezeichnung DICHTE angemerkt.

Die Rechenwerte fir die spezifische Wéarme sind zur Berechnung nicht stationarer Warmeleitungsvorgange in Bauteilen
oder im Boden und zur Abschatzung des Warmespeichervermdgens von Baarteiigerlich.

Diese angegebenen Rechenwerte stammen aus dem Katalog fur empfohlene WarmBRedmeatawerte 1979, sofern sie
nicht durch Rechenwerte aus der ONORM EN ISO 10456 ersetzt wurden. Eine bessere Absicherung dieser Rechenwerte
durch neuerdvessungen ist derzeit nicht moglich.

Die spezifische Warme von Baustoffen wird in den@&menten fiir den Trockenzustand und fir 10 °C in-d)kg
angegeben. Fir die nationalen Tabellenwerte, die fir baupraktische Feuchtezustande zutreffen, wurdeedaher
erforderliche Umrechnung vorgenommen

Fir die gegenstandliche Zusammenstellung der Rechenwerte wird die bisher verwendete Dimensidh kJ/(kg
beibehalten. Fir Berechnungen von Warmestrémen durch den Boden wird-ibok&Nenten auch die Dimension
J/(m*K) verwendet.

Im Katalog werden der Bausteffder der Materialbezeichnung (Materialtypen) in der Regel Ordnungsnummern
vorgesetzt. Jeder Datenzeile (Baustoff oder Material bestimmter Dichte) ist eine Kidtatuger vorangestellt.

Overview about he building material and material types.

1 MAURERWORK

1.102 ZIEGELMATERIAL (gem. ONORM B 3200; Reinders)
1.104 VOLLZIEGELMAUERWERK

1.106 HOCHLOCHZIEGELMAUERWERK (Altbestand)
1.108 HOCHLOCHZIEGELMAUERWERK (Neubau)

1.110 LANGLOCHZIEGELMAUERWERK
1.112BETONHOHLSTEINMAUERWERK

1.114 PORENBETON

1.116 GIPSWANDBAUPLATTEN

1.118 ZWISCHENWANDZIEGEL

2MASONRY AND PLASTER MORTAR

2.202 NORMALMAUERMORTEL

2.204 MAUERMORTEL MIT SONSTIGEN ZUSCHLAGEN
2.206 MAUERMORTEL MIT BLAHZOSICHLAG

2.208 MAUERMORTEL MIT PERIWSCHLAG

2.210 PUTZMORTERUSSENPUTZE

2.212 PUTZMORTEINNENPUTZE

2.214 PUTZMORTEL MIT SONSTIGEM LEICHTZUSCHLAG
2.216 PUTZMORTEL MIT PERIWEBEHLAG

2.218 PUTZMORTEL MIT-ZBSCHLAG

2.220 SANIERPUTZMORTEL
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3 CONCRETES AND SCREEDS

3.302 BETON MAUSCHLAGEN AUS NATURLICHEM GESTEIN
3.304 STAHLBETON

3.306 BETON MIT BLAHTOMSCHLAG

3.308 BETON MIT BLAHSCHHZEERHLAG

3.310 BIMSBETON OHNE NATURSAND

3.312 HUTTENBIMSBETON OHNE NATURSAND

3.314 BETON MIT LEICHTSRIWBCHLAG

3.316 BETON MAIEGELSPUZUSCHLAG

3.318 PORENBETON

3.320 BETON MIT ERPSSCHLAG

3.322 HOLZSPANBETON

3.324 NICHTZEMENTGEBUNDENE ESTRICHBAUSTOFFE
3.326 ZEMENTGEBUNDENE ESTRICHBAUSTOFFE

3.328 KALKSANDSTEINMATERIAL

4 STANDARDIZED INSULATION MATERIALS

4.402HOLZWOLEBAMMPLATTEN (OHNE PORENVERSCHLUSS) W

4.404 HOLZWOLRAMMPLATTEN (MIT PORENVERSCHLUSS) Y406
HOLZWOLELBEHRSCHICHDAMMPLATTEN (gem. ONORM B 6021) 4.408

HOLZSPARAMMPLATTEN WS

4.410 DAMMKORK (reinexpandiert; gem. ONORM B 6031)

4.412DAMMKORK (gepresst)

4.414 GEBUNDENE MINERALWOLLE (Glaswolle; gem. ONORM B 6035; Warmestrom senkrecht zur Faser) 4.416
GEBUNDENE MINERALWOLLE (Glaswolle; gem. ONORM B 6035; Warmestrom parallel zur Faser) 4.418
GEBUNDENE MINERALWOLLE (Glaswolle; gem. (B\SDRS gekrept)

4.420 GEBUNDENE MINERALWOLLE (Steinwolle; gem. ONORM B 6035; Warmestrom senkrecht zur Faser) 4.422
GEBUNDENE MINERALWOLLE (Steinwolle; gem. ONORM B 6035; Warmestrom parallel zur Faser) 4.424
GEBUNDENE MINERALWOLLE (Steinwolle; gem. GNEDRS] gekrept)

4.426 EXPANDIERTER POLYSTYROL PARTIKELSCHAUMSTOFF

(gem.ONORM B 6050; GRiénnwerte)

4.428 POLYSTYREXTRUDERSCHAUMSTOFF XPS (Altbestand; gem. ONORM B 6053; Zellgas FCKW) 4.430
POLYSTYRBXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6G53FZHYH

4.432 POLYSTYREXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6053; Zellgas HFKW) 4.434
POLYSTYRBXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6053; Zellglas Luft) 4.436
POLYURETHAMRTSCHAUMSTOFF PURgGR@Iiert, Uberwacht)

4.438 POLYURETHANRTSCHAUNGSFF PUR (Gegrudiert, nicht Gberwacht)

4.440 POLYURETHANRTSCHAUMSTOFF PUR (Rentaudiert, zw. diffusionsdichten Schichten) 4.442
POLYURETHAMRTSCHAUMSTOFF PUR (Rentaudiert, diffusionsoffen)

4.444 SCHAUMGLAS

4.446 HOLZFASERDAMMPLATNESSerfahren)

4.448 HOLZWOLLE (gebunden mit Wasserglas)

5WOOD AND WOGBASED MATERIALS

5.502 HOLZ UND SPERRHOLZ

5.504 HOLZSPANPLATTEN

5.506 HOLZSPANPLATTEN (ZEMENTGEBUNDEN)
5.508 HOLZSPANPLATTEN (GIPSGEBUNDEN)
5.510 OSBLATTEN

5.512HOLZFASERPLATTEN (Nassverfahren)

5.514 MDFPLATTEN (Trockenverfahren)

6 FILLS

6.602 SCHUTTUNGEN AUS BLAHGLIMMER (LOSE)

6.604 SCHUTTUNGEN AUS KORKSCHROT (EXPANDIERT)
6.606 SCHUTTUNGEN AUS SONSTIGEN PORIGEN STOFFEN
6.608 SCHUTTUNGEN AUS SAND, KIES, SPLITT

7FLOOR COVERINGS OF PLASTIC, RUBBERIAXRR
7.702 LINOLEUM UND KORK

7.704 KUNSTSTOERD GUMMIBELAGE

7.706 TEXTILE BELAGE
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7.708 UNTERLAGE UND RUCKENBESCHICHTUNG VON BODENBELAGEN

8 INDIVIDUAL BUILDING MATERIALS

8.802 METALLE

8.804 GLAS, FLIESKERAMIKVERKLEIDUNGEN

8.806 PLATTEN

8.808 THERMARLATTEN (AUS VERMICULIT; GEBUNDEN)

8.810 PLATTEN AUS PERLITE UND FASERMATERIAL MIT ASPHALTEMULSION
8.812 PLATTEN AUS PERLITE, BLAHTON UND AHNLICHEM MIT KUNSTHARZBINDUNG
8.814 PLATTEN AUS PERLITE

8.816 ABICHTSTOFFE

8.818 KUNSTSTOFFMATERIAL

8.820 KAUTSCHUK

8.822 NATURSTEINE

8.824 BODENMATERIAL

8.826 DACHZIEGEL, DACHSTEINE

8.828 GASE

8.830 WASSER

8.832 DAMMSTOFFE IN KONTAKT MIT DEM BODEN (FROSTSCHUTZ)

8.834 DICHTSTOFFE, DICHTBANDER/ARMEBRUCKENUNTERBRECHER

9 OTHER INSULATING MATERIALS
9.902 PIR

9.904 PHENOLHARZSCHAUM
9.906 HARNSTOFFSCHAUM

9.908 POLYESTERFASER

9.910 KORKSTEINPLATTEN

9.912 DAMMKORK (PECHIMPRAGNIERT)
9.914 KOKOSFASERMATTEN
9.916 BAUMWOLHBAMMATTEN
9.918 SCHAFWOLLE

9.920 SCHILFBAUPLATTEN

9.922 ZELLULOSE (LOSE)

9.924 FLACHS

9.926 GLUED EB®ARDS
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Material Database Baubook (Reference Data)

The "baubook" (earlier "6box'(www.baubook.info/zentrale/provides characteristic values of popular materials. The
baubookdata contains set of characteristic physical and ecological indicatbesdataset has be created in cooperation
with "Osterreichisches Institut fiir Baubiologie usikologie (IBO)'Data can be freely downloaded and used in calculations.

Registered users of bauboghattform are automatically alerted by-®lail-Newsletter if changes or extensions apply.

If you misglata for specific materials please contact Baubook, Energieinstitut Vorarlberg .

The reference and product indicators are based on Austrian standards and regulations and are provided for calculation of
energy and ecology indicators created to fulfifrhal requirements (energy pass). In general this data can be used in other
countries also.

These data is only partially applicable to expertise opini@specially regarding vapour diffusion calculations.

Die baubook GmbH bernimmt keinerlei Haftdiiigdie bereitgestellten Richtind Produktkennwerte. Es handelt sich um
eine Aufzéhlung erhaltener und gesammelter Informationen. Die Datenbank erhebt daher keinen Anspruch auf
Vollstéandigkeit und Richtigkeit. Die baubook GmbH haftet auch nicht fiir ded&ss eine Forderung aufgrund falscher
Herstellerangaben nicht erteilt oder widerrufen wird.

' Importing updated data.

Thanks to an agreement between vendors the data of the baulmad&logue shall be used within AnTherm. While the
materials database windovg active you will find anain menu item gecific to baubookunctionsallowingyou to initiate
the check and download of updates from the baubook Server via internet.

Remark To execute an update check and/or the download of baubook data an internet connection is required.

Remark The data set of baubook data is stored withinsgr specific folder (as defined within application settings)

'Material Database BPHDB.COM (Building Phy&atabase) |

The Building Physics Databdaevw.bphdb.com)provides a place to declare and maintain data for building physics
software.

The BPHDB.COM is Copyright (c) Kurt Battisti, Eichendorffstr. 1, 8010 &eaeeich.

' Importing updated data. |

Thanks to an agreement between vendors the data of the BPHDBda@ldgue shall be used within AnTherm. While the
materials database windovg active you will find anain menu item specific to BPHDB.C@ivictionsallowing you to initiate
the check and download of updates fmathe BPHDB.COI®erver via internet.

Remark To execute an update check and/or the downloadB#fHDB.COMata an internet connection is required.

Material Database APH (ArchifY SIK Database)

The ArchiPHYSIK Database is CopyrightNt)IA. Bauphysik GmbH, Osterreich.

Thanks to an agreement between vendors the data of the ArchiPH¥flldgue shall be used within AnTherm.

Remark The data set "APH9_052011" reflects the stdat was friendly provided for AnTherm of Blay 2011 by A
NULL Bauphysik GmbH, Kurt Battisti, and cannot be changed by the user.
Remark The data set is stored withinuser specific folder (as defined within application settings)
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Material Database Ecotech (ECOTEC&ialogue)

TheECOTECH Databaseopyright (c) BuildDesk Osterreich GmbH, Linz.
Thanks to an agreement between vendors the data of the ECOG&@ldgue shall be used within AnThe

Remark The data set "ecotech_062011" reflects the state as it was friendly provided for AnTher dur52011 by
BuildDesk Osterreich GmbH, Mag. Hermann Jahrmann, and cannot be changed by the user.

EcoTech Baustoffe

Baumit open FassadenPlatie
reflect [200]
Information

open
~ ) Filter

[ Dammstoff
Ziegel
Putz

V. 4
»  AUSTROTHERM
ey & g

30uv
“ 5M Baumit

4 Baumit open Klimafassade

0.031

16,000
10,000
1,250

Wi(mK)
ka/m?
Kiilkgk)

{ Baumit open FassadenPlatte reflect [200]

Baumit open FassadenPlatte reflect [180]

Baumit open FassadenPlatte reflect [160]

Baumit open FassadenPlatte reflect [140]
Baumit open FassadenPlatte reflect [120]
Baumit open FassadenPlatte reflect [100]
Baumit open FassadenPlatte reflect [80]
Baumit open FassadenPlatte reflect [60]
Baumit open FassadenPlatte [200]

Baumit open FassadenPlatte [180]
Baumit open FassadenPlatte [160]
Baumit open FassadenPlatte [140]
Baumit open FassadenPlatte [120]
Baumit open FassadenPlatte [100]

Baumit open FassadenPlatte [80]

Baumit open Strukturputz =
ECOTECH Baustofi-Kataloa : Copyright BuildDesk Osterreich GmbH, Linz

The ECOTEQHaterial Catalogue window uses the data of the ECOTECH Building Calculator and provides this data

within AnTherm.

Remark The ECOTECH Material Catalogue requires the "ECOTECH Building Calculator” to be installed already. If this

installation is omitted, lhe functions are hidden (out of thidain-menutoo).

On the left there is ECOTECH Material Catalogue Data displayed.
Respective materials are grouped together (e.g. standan@s\ufacturer) and further subdivided into subgroups.

The nodes of such a tree can be expanded by a click onto a triangle symbol or by a double click onto the name; further

doubile click (or click onto the triangle symbol) closes that node.

The right pardisplays physical material properties (thermal conductigtgensity”, heat capacity c, ...) and (optionally)

images with further information (e.qg. links to manufacturer information).

To use materials out of the catalogue do the following:

1 DoubleClik onto the material assigns that materialttee currently selected element(s).

1 A Drag&Drop of a material ontBlement EditorElements 2DElements 23r Element Browseassigns that
material tothe currently selected element(sihen dropped ontdViaterials windowappends it to the list.

Compare toMaterials Database window
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'Searching and filtering of materials |

Materials can be filtered by name by entering some test into the field at the top of the window. There is no wildcard 'support
Whitespace separated filter segments will be filter like the cordimisequence. Entering "open” for example will show only
materials of which names contain the word "open".

In addition to "name filter" one can filter materials by their auxiliary properties (e.g. "insulation", "brick"). This fiesper
are defined by thenanufacturer of the catalogue. Click onto () to show the list of selectable auxiliary filter properties.

Click onto "filter delete" symbol resets the filter and all material are shown again.

See alsoElement EditorMaterials windowMaterials Database windowlaterial Database ECOTECH

Surfaces window |

The Surfaces window is used to create and maintain theflist Materials & Surfaces =]
project specific surface properties.
The list of surfaces offered in this window candyachronisedvith ==
surfaces directly entered and used in the model, thus all surfaces P’°’°°t Surfaces :
constituting the component are displayed here also.
Surfaces can beerged from other projectand combined in this

Surface "Int. transfer coeff." . Rs=0, 166666/ {a=6)

list.

The primary use of this window is to prepare lists of surfaces e N e T Aransier. coslt.

which, in cooperation with other windows, allow significant :
simplification and accelerationuding the input of element a=25 Wim?K
properties for space boxes. Rs = 0.04 m2Kw/

Upper part of the windowists surfacesThe bottom part Surface 3 =
Editor- allows definition of surface properties. & g 141 4 @@

Important: Changes to surface properties in the project specific

surface list do not automatically propagate to properties of construction elements. Applying new surface properties to
selected elements must be done explicitlgither by a doubleclick onto a list item, via a dragdrop operation from the
surface list oby the bulk replacement of properties.

Remark Thetab "Std.Surfacegirovides a list of (read onlyjormative surface properties.

Materials Sufaces Material DB Std.Sufaces
Prolect Surfaces :

‘Surface "Ext. transfer coeff." Rs(H) {a(W)=0) Rs(T)= =0,04 (a(T)=25)

\Surface "Int. transfer coeff.” Rs(H)== (a(W)=0) Rs(T)=0,1666667 (a(T)=6)

| Surface: "Ext. transfer coeff." Rs(H)=0.04 (a(W)=25) Rs(T)=0.04 {a(T)=25
- "Int. transfer coeff " 6

Surface Name: [ Int. transfer coeff.

Rs(H) =|0.1666667 m2Kiw/
Rs(T) =|0,1666667 mKw/
B (X o] o M 4 » M

In AnThermVersion10you canchangeRSvaluesfor severalroom cells.Therefor,selectthe correspondingoom cellsin the
"Elementselection”.Clickthe right mousebutton, where you will find the function "changeRsvalues".Clickagain;it opens
anotherwindowwhere you canchange the RSvalues.
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| Surface list |

A doubleclick onto a line representing surface in this window results in an assignment of surface properties of selected
surface to currently selected space elements (selected fetaments list).

Also, bydrag-drop operation(by dragging with the mouse), a surface line can be draggededetoent editorwindow
resulting in assignment of surface properties to the element currently shown there.

Surfaces window can be opened either fromain menut A S ¢ M5 | G | LM LddkIFordtd@a¢émieNtieditorby a
doubleclick onto surface name, transfer coefficient or resistance input fields

Surface list List of all surface properties entered

Doubleclickleft mouse Transfer of surface properties of selected material onto currently selected elemen(s) in th
button element list.

Dragging with left mouse |Transfer ofsurface properties of dragged surface to space element currently edited in
button element editor,

or:
Transfer of surface properties of dragged surface to currently selected spamen(s) in
the element list.

Click right mouse button |Exposes theontext menu of surface editing functions.

Click left mousebutton Selection of surface from surface list. Properties of selected surface are disple§edadne
Editorfor further processing.

Remark If there are several elements selected (fretement list)then a doubleclick onto the surface line (or dradyop of

surface line) result in the assignment of surface properties to all selected elements. Such bulk element assignment has to be
confirmed by the user. If within selected elements thare some of incompatible type (non space) further user

confirmation is requested. Error message is shown if neither element matches the expected type.

Appends a new surface onto the end of the surface list

New

O
|§| Delete Deletes the currently selecteslirface from the list.
Remark The surface is deleted from the surface list only.

ok Undo(Ctrk2) Undoes (reverts) the latest action(s) in the gietiting context

Cu Redoes (reapplies) the action lately undone in the giseiting context

2]

ReddCtrlY)

4 E E| |E| SelectsFirst, Previous, Next or Lastirface.

| Surface selection

A click onto surface's line in the surface list selects corresponding surface for further processing.
leJ () (2] [M]

Selection can be done by arrow keys or by clicking the buttons Next/Prev. also.
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'Functions of the context menu

Add Surface

Delete Surface

Apply Surface

Select Elements by Surface

Synch. from Elements
v Autosynch. from Elements
Sort Surfaces

Purge all Surfaces
Pick from Project...

Replace Surfaces on All Elements
Add Surface
INSKey

Ins

Del

A new surface is appended at the end of the list.

Delete SurfacdEEKey

Deletes selected surface from the list.

Apply Surface

Transfer surface properties of a selected surface onto currently selectd
element(s) in theslement list.
Remark Visible when exactly one surface is selected.

Select Elements by Surface

Selects all elements in thdement listhaving one specific surface
assigned.

Remark Visible when exactly one surface is selected.

Remark For 3BLayered modelthe selection operation applies only to
currently active layer.

Synch. from Elements

Executes immediateynchronisation of surface litom properties of all
elements currently in the modelled component

Autosynch. from Elements

Thesynchronisation of surface lifiom properties of all elements in the
modelled component will be executed automatically (checkmark is
visible) and can btirned on or offhere.

Sort Surfaces

Surfaces will be sorted by hame and alpha.

Purge all Surfaces

Removes all surfaces from the list

Pick from Project...

Surfaces saved within another project will be read! appended to the
ist.

Remark After importing the data from another project the (optionalylk
replacement of surface properties on all elementish those just
imported
will be offered.

Replace Surfaces on All Elements

The surface properties of all elements will be replabgdhamewith
those from the current surface list (bulk replacement).

Remark Shall duplicate name appear in the list only the finstance in
the order will be applied.

Remark For 3BLayered models the operation applies only to currently
active layer.
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-Replace Surfaces by Name . l&J

'| Want to replace surfaces on all elements by name with the those on the

@ current list?

| Synchronisation of surface list

The list of surfaces offered in this window can be synchronized (extended) with surfaces currently in use in the modelled
component, thus all surfaces used in the model are also displayed. This provides the ability to transfer properties directly
entered n element editorto the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from toatext menuof the material list ("Synch. from Elements") or will
automatically be executed on eaellement selection changehen theapplication setting "Autosynch. from Elements"
active.

Synchronisation executes by following steps:

All elements of modelled component are analysed.

Surface properties ofaeh space element are extract.

If no such surface (name, R) can be found in surface list it is appended to it.

Surfaces appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

= =4 —a -9

This procedure assures, that entries are retainethalist and only "missing" surfaces will extend it.

Remark Automatic synchronisation of list contents, if active, occurs on eémient selection chang€hanges to
element properties (irclement Editorplone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from ttrentex menuof the surface list ("Synch. from Elements").

Tip To have the list showing only surfaces actually used in the modelled component delete all surfaces from the list (this
can be quickly done with DEKEey) and then request immediate synchronisatioonfi component's elements. Unused
surfaces are not removed automatically from the list!
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'Standardised surface heat transfer coefficients |

The tab "Std.Surfaces" provides a list of (read only) normative surface properties (standard values of Rsi and Rse). You
can find theseeference values within theascription of Uvalue calculator.

Important: While assessing heat loss different values must be used within the component model as those for the mould
and condensation assessment! That means youhaile to adjust respective Rsi and Rse values depemdirige

assessment type

Materials & Surfaces -~ B
| Materials | Sufaces | Material DB | Std.Surfaces

Standard Surfaces :

Surface: "EN ISO 6546:1596 Ceiling to uncond. gamet - HS up Rse" Rs=0,1 (a=10) -~

Surface: "EN 1SO 65946:1936 Ceiling to uncond. gamet - HS up Rsi" Rs=0,1 {a=10)
Surface: "EN SO 6546:15996 Slab at ground Rsi" Rs=0,17 (a=5,882353)
Surface: "EN 1SO 10077:2003 Window vertical £30° {planar surface)- HS hor. £30° Rse" Rs=0,04 (a=25)
Surface: "EN 1SO 10077:2003 Window vertical £30° (planar suface}- HS hor. £30° Rsi" Rs=0,13 (a=7,652308)
Surface: "EN 1SO 10077:2003 Window horizontal 0°-60° (planar suface)- HS vert. #60° Rse" Rs=0,04 (a=25)
Surface: "EN SO 10077:2003 Window horizontal 0°-60° {planar surface)- HS vert. #60° Rsi" Rs=0.1 (a=10)
Surface: "EN I1SO 10077:2003 Window red. radiation/conv. {comers and butt joints) - HS hor. Rse" Rs=0,04 (a=25) \ 1
Surface: "EN 1SO 10077:2003 Window red. radiation/conv. (comers and buitt joints) - HS hor. Rsi" Rs=0,2 (a=5

- "EN 1SO 13788:2001 Walls and slabs etc. {assessi =
Surface: ' EN 1SO 13788:2001 Walls and slabs etc. (assessung mould and condensatlon nsk) Rsa Rs O 25 (c -4) -

See alsoElement EditorElements 2DElement list Surface Editor window

'Surface EditokVindow

Surface Editor is used to maintain properties of surface. This window is
displayed as part ddurfaces window.

Surfacename Name ofsurface. It is used for documentation purpose.
Rs o) Defines the thermal transfer resistance of the surfagd. ' ™M kb
Rs m)

Important: Changes to surface properties in the project spesifitace lisdo not automatically propagate to properties
construction elements. Applying new surface properties to selected elements must be done exitlithr by a double
click onto a list item or via a dradrop operation from thesurface list.

Note: You shall switch between input fields by using the -k& Using that key confirms the data entry. Oe tither
hand it provides a good alternative compared to permanent mouse use.

See alsoSurfaces windowAlpha (surface transmittance) hidden (application setting)
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