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AnTherm Help

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

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

In particular the program allows the calculation of:

e steady state (stationary) and transient calculation of temperature distribution of components in two- and three,

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

e completely automated calculation of linear thermal transmittance W (psi)

e transient periodic, harmonic calculation of the matrix of dynamic (harmonic) coupling coefficients_(with the
HARMONIC-Option),

e fully automatic calculation of temperature weighting factors (fRsi, g) at coldest surface points of every spaces,

e equally appropriate 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, ...),

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

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

e extensive three dimensional graphical evaluation (visualization) also dynamically, under time dependant, periodic
boundary conditions.

AnTherm?® is fully validated according to EN ISO 10211: AnTherm has been qualified as a "Class A precision tool" — as for
two- and three-dimensional, steady state precision method. It also fulfils all requirements raised in EN ISO 10077 for 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 AnTherm® have impressively proven, that the input, calculation and the
evaluation part of the program satisfy highest demands regarding highest complexity 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 software, 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 carefully in AnTherm®.
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\Essential properties of the program

With respect to input data, AnTherm

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

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

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

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

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

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

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

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

e components or spaces in contact with ground.
e  entire spatial envelopes or groups of spaces.
e detailed modelling of complicated assemblies (window frame and installation details, steel structures, etc.).

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

Limitations to the scope of evaluation depend on the PC hardware implemented.
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| Copyright

Information in this document is subject to change without notice and does not represent a commitment on the part of the
vendor or its representatives.

No part of this document may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, without the written permission of Tomasz Kornicki, Vienna A-1230.

Products named herein may be trademarks of their respective manufacturers and are hereby recognized. Trademarked
names are used editorially, to the benefit of the trademark owner, with no intent to infringe on the trademark.
Acknowledgments and Additional Terms of Use

Furthermore the License Terms and Conditions and General Business Terms and Conditions of Kornicki DL in EDV&IT in their
latest valid version are valid.

Copyright: © Kornicki Dienstleistungen in EDV & IT
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License Terms and Conditions of Use

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

By installing the Software Package this contract becomes legally binding. The Right of Use, Transfer or Copying is restricted
by this agreement.

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

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

The Licensor grants to the acquirer (later called Licensee) the right to use the Works bound by following conditions:
1. Right of Use
a. Works shall be used on or in combination with only one and single workplace or computer.

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

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

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

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

3. Transfer of the Right to Use

a. The Licensee can transfer his limited Right to Use, which result from 1. and 2, in full to a third party only with additional
written permission from 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 grant such a written permission, provided that the third party will oblige himself to update the Works to their
newest available version on his expense and to cover any expenses of extending any Sublicenses to Full Licenses if
applicable. The third party will also oblige himself to meet the costs of the transfer fee according to the then valid tariff list,
payable to Kornicki.

Performing the transfer all Rights to Use granted to the Licensee are terminated, also including all Copies, Processing and
Linkages. Shall those be not transferred to the third party, they must be irrevocably destroyed.

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

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

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

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

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

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

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

In case the Licensor is responsible for defect of the hardware dongle, the Licensor is authorized for his election for remedial
or replacement. Obvious deficiencies must be complained within 14 days after receipt of the hardware dongle. Shall no
complaints be made within 10 working days after the arrival of dongles at their destination, they shall be deemed approved.
The guarantee expires at interference, repairs or repair attempts by the Licensee or any unauthorized third parties. The
transfer of warranty claims is excluded. Replaced parts will also be our property. Same warranties apply to replaced or
repaired parts. If the Licensor is unwilling or unable for replacement, or at least three remedial fail, the Licensee is entitled to
rescind the contract. It is expressly stated that due to the wide variety of configurations and the constant developments in
the peripherals the proper function of dongle modules cannot be assured in each every case. If nothing else has been
explicitly agreed any further claims by the Licensee - regardless of what legal grounds - are excluded. Licensor cannot is not
liable for any damages other then the dongle itself, especially not for lost profits or other property damage.

7. General Business Terms and Conditions

The General Business Terms and Conditions of Kornicki DL in EDV&IT in the latest version apply for the rest.

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

(H’WAEBCOM is part of instationary WAEBRU only marginally related to WAEBRU Package. Interim integration into
AnTherm “Codename Walter” granted by Dr.K.Krec/T.Kornicki.

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 limits for Class B digital devices. The

operation is subject to the following conditions:

1. The device may not cause harmful interference radiation,

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

The product meets the limits set in EN55022 Class B, EN50081-1, EN50082-1 and EN55024.

A change to the product without express consent from the manufacturer, can cause the CE / FCC regulations are no

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

|Copyright

AnTherm® and all related works are Copyright: © Kornicki Dienstleistungen in EDV & IT

'Licence terms and conditions of use

The use of this software package is bound by the License Terms and Conditions of Use.
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Validation according to EN ISO 10211:2007

The program package AnTherm fulfils all requirements raised in EN I1SO 10211:2007 for the simulation program to
qualify it as two- and three-dimensional, stationary precise method (,Class A — Method“).

The EN ISO 10211 "Thermal bridges in building construction — Heat flows and surface temperatures — Detailed
calculations" in its appendix A provides the validation procedure by which a "thermal bridges program" must conform to, to
be qualified as "high precision method". The application package AnTherm conforms in its current version to all respective
criteria specified by EN 1SO 10211:2007 for "high precision calculation methods" and thus it qualifies as "two- and three-
dimensional steady-state high precision method (class A method)"

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

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

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

e Reference case 3 (three-dimensional; temperature distribution and heat flows through the wall-balcony junction) By
concerning uncertainties resulting from rounding there is full concordance of results calculated by AnTherm with
values set in EN 1SO 10211:2007.

The difference between heat losses of interior spaces a and B and gains of the exterior (space a) calculated by
AnTherm and those specified by EN ISO 10211:2007 are smaller than 0.11 %. The requirement set in EN ISO
10211, that differences of calculated heat flow values must not exceed 1%, is met by AnTherm in full.

e Reference case 4 (three-dimensional; temperature distribution and heat flows within a three dimensional thermal
bridge consisting of an iron bar penetrating an insulation layer)
By concerning uncertainties resulting from rounding there is full concordance of results calculated by AnTherm with
values set in EN 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 which is below the tolerance of 0.005K set by the standard for that reference case; the criteria are
met in full by AnTherm.

Read more here:

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

See also: Validation according to EN ISO 10077-2:2003, Main menu Help->Example Load...
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|Va|idation according to EN 1SO 10077-2:2003

The program package AnTherm fulfils all requirements raised in EN 1ISO 10077-2:2003 for the simulation program to
qualify it as standard method for calculation of heat flow through frames of windows, doors and shutters.

The EN ISO 10077-2:2003 "Thermal performance of windows, doors and shutters - Calculation of thermal transmittance - Part
2: Numerical method for frames" in its appendix D provides the validation procedure by which a "thermal bridges program"
must conform to, to be qualified as sufficient for the calculation of heat flow through frames conformant to the standards.
The application package AnTherm conforms in its current version to all respective criteria and assessments specified by EN
1SO 10077-2:2003 and thus it can be used as "standard method for calculation of heat flow through frames of windows,
doors and shutters"

Detailed validation and benchmark results are put collectively into the calculation report of validation examples from the
EN 1SO 10077-2:2003 with the application package Antherm.

Reference cases 1 through 7 (thermal conductance LfZD and thermal transmittance U; of frame profiles)

By concerning uncertainties resulting from rounding there is full concordance of results calculated by AnTherm with
values set in EN 1SO 10077-2:2003.

The differences between thermal conductance L{*> calculated by AnTherm to those specified in the EN ISO
10077:2003 stay below 1.1%. The requirement set in EN I1SO 10077-2, that differences of calculated thermal
conductance must not exceed 3.0%, is met by AnTherm in full.

The differences between thermal transmittance U; calculated by AnTherm to those specified in the EN ISO

10077:2003 stay below 1.7%. The requirement set in EN I1SO 10077-2, that differences of calculated thermal
transmittance must not exceed 5.0%, is met by AnTherm in full.

Reference cases 8 and 9 (thermal conductance szD and transmittance U of profiles)

By concerning uncertainties resulting from rounding there is full concordance of results calculated by AnTherm with
values set in EN 1SO 10077-2:2003.

The differences between thermal conductance L¢° calculated by AnTherm to those specified in the EN 1SO
10077:2003 stay below 1.2%. The requirement set in EN ISO 10077-2, that differences of calculated thermal
conductance must not exceed 3.0%, is met by AnTherm in full.

The differences between thermal transmittance U calculated by AnTherm to those specified in the EN I1SO

10077:2003 stay below 0.5%. The requirement set in EN ISO 10077-2, that differences of calculated thermal
transmittance must not exceed 5.0%, is met by AnTherm in full.

Reference case 10 (thermal conductance LfZD and linear thermal transmittance W of glazing, spacer and frame
compound)

By concerning uncertainties resulting from rounding there is full concordance of results calculated by AnTherm with
values set in EN I1SO 10077-2:2003.

The difference between the thermal conductance L¢*° calculated by AnTherm to the value specified in the EN ISO
10077:2003 stays below 0.2%. The requirement set in EN ISO 10077-2, that differences of calculated thermal
conductance must not exceed 3.0%, is met by AnTherm in full.

The difference between the linear thermal transmittance W calculated by AnTherm to the value specified in the EN
ISO 10077:2003 stays below 2.4%. The requirement set in EN I1SO 10077-2, that difference of calculated linear
thermal transmittance must not exceed 5.0%, is met by AnTherm in full.

Read more here:

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

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

Hardware requirements

Compatible PC

at least 512 MByte RAM ( = 1 GByte for 3D-visualisation preferred)

200 MByte free space on disk

Screen resolution at minimum of 1280x1024 ( > 1280x1024 preferred) - see below for further hint
Supporting 3D OpenGL graphics (minimum, optimum with 3D accelerated graphics board)

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

Ethernet Network Adapter (for license identification) or the USB license dongle (purchased separately).
Mouse with two buttons and scroll wheel (preferred)

Internet connection (optional, eventually required during installation)
Multiprocessor/Multicore-processors (optional)

[ ] na e an asses optlona , Re ue asses optlona B rysta yes asses an ISpla optlona ,
Anaglyph Red/Cyan Gl (optional), Red/Blue Gl (optional), Crystal Eyes GI d Display (optional)

Dresden Interlaced Display (optional), VRex Interlaced 3D projector (optional)

The license of this program is permanently bound to a special custom license dongle (USB) or to the MAC address of one
physical Ethernet LAN card. The license key will be computed based on four customer specified text lines (header to all
reports) and the MAC address. After you complete the purchase process the vendor will contact you via e-mail to obtain
required data soon.

See also: License terms and conditions

Software requirements

e Windows 10, MS Windows 8 (32bit or 64bit), Windows 7 (32bit or 64bit), Windows Vista (32bit or 64bit),
Windows XP Professional

e  Microsoft® .NET 4.0 Runtime and .NET 3.5 Runtime installed (incl. V.2.0 and 3.0, will be automatically installed as a

free option directly from Microsoft during the Setup).

Microsoft®NET4.0 Runtime is no longer required (from AnTherm Versin10 on)

e  SAP Crystal Reports for Visual Studio 2010 runtime engine (will be automatically installed as a free option directly

from SAP during the Setup)
e Alicense to use the program AnTherm

SAP Crystal Reports is no longer required (from AnTherm Versin10 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 NT SP6 or Windows 2000 SP4 shall be possible
with slight limitations.

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

Memory requirements and license capacity

There is a 32-bit and a 64-bit version of AnTherm.

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

This technical limit allows solving of systems up to 20.000.000 equations and to receive resulting thermal heat
conductance and numerical results of temperatures (160.000.000 nodes).

The limitation for the memory intensive graphical evaluations is (currently) for models holding ca. 2.500.000

equation cells (10.000.000 nodes).
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|Optima| 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 for comfortable interaction with the program - even 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 reduced up 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 applications allowing the user to keep good control of the desktop.

Following graphics shall emphasize the relative sizes:

1024 x 768

1280 x 1024

1600 x 1200

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

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

Therefore we ask you to consider these minimum 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 acceptance of license term and
conditions of use! You will also have to install the license file .
. Start Antherm via Windows Start Menu Start->Programme->AnThern->AnTherm . To check if installation was

successful please select Help—>About....

. Press F1 key to show the application help.

. If needed you can change the user interface language to English (Englisch) or German (Deutsch)!

. Please consider also the additional dependencies of country specific localisation setting and the keyboard chosen.
After changing these settings you will have to restart AnTherm to apply the changes.

. Open and load some example project via the menu Help—>Example Load... . Follow instructions contained in
tutorials and learn quickly how to effectively use AnTherm.

. Create your own, new project by selecting the menu File->New—>xxx Project

. Reveal most important data input/entry windows by selecting the menu View—>Data Input & Entry—>Primay Edit

Windows

. If you make a mistaken edit on your data revert your actions via Undo (Ctrl-Z) and Redo (Ctrl-Y) actions.

. Periodically save your current input data by using the menu File->Save...

. Request calculation results by selecting the menu Result... or depress the F5 key - after the calculation completes the
thermal conductance matrix and calculation precision information will be shown.

. Define boundary conditions (temperatures, power densities) and apply them. The program will find coldest surface
points and respactive relative dew points together with fRsi values.

° Create graphical evaluations in 3D (surfaces, slices, colour maps, isolines, streamlines, iso-surfaces and many,
many more) and export them to other applications for further processing.

. Finish and exit the program by selecting the menu File>Exit.

Main menu:

e File->New->2D Project: new 2D Model

e  File>New->3D Project: new 3D Model

e File->New->Layered 3D Project: neues 3D Layered Model

e File>Load: Open and load a AnTherm project file (also drag&drop of the file over the main window)

e File>Save/Save As...: saving current project data into a AnTherm project file

e  File=>Import->Waebru.?BT : import date from WAEBRU component file

e  File=>Import->aCad.DXF: import data from specially prepared DXF file

e File->Export->Conductance Matrix...: save the conductance matrix into a CSV file for further processing

e  File>Export->Report...: save a report into any of XLS, DOC, PDF, RTF compatible files

e  File->Exit: Finish and exit the application

e Edit->Settings: application settings

e Results... (or the F5 key): save project data, execute calculation, entry of boundary conditions, display of result and
evaluation windows

e View->Data Input & Entry->...Input windows: input and data entry/modification windows

e View->Evaluation & Reports—>...result and evaluation windows: various result and evaluation windows

e  Window->...: window navigation (MS-Windows specific)

e Help—>...various help: application information and application documentation
Pressing F1 key shows application help also.

N v Le T, 4

Zs | OO L £ : <l

VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible AR 7 il AR
with an active VAPOUR-Option of the program \C ‘e (l e k

P e A ]

Input and data entry windows: Description, Element Editor, Materials, Surfaces, Element browser, Layers, Elements 2D,
Snap grid, Translate, Rotate, Mirror, Stretch

The context menu of element processing (by pressing the right mouse button over Elements 2D, Element Editor, Element
browser):

. Edit Element: Show the Element editing window.

. Add->Append/After/Before Selected: Creates and adds a new element

. Duplicate: Creates and adds an exact copy of the selected element.

o Move (Order)—>Relegate/Promote: reorders the position of selected element(s) within the element's list
. Select->By Group/Type/Name/All: Selection of elements

. Copy, Cut, Paste: Transfer elements to/from clipboard.

o Undo (Ctrl-Z) and Redo (Ctrl-Y) your selection and editing actions
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Element browser window (use functions of the context menu of element processing - by pressing the right mouse button
over this window):

e Clickin the list: Element selection. Selected element is shown in Elements 2D and Element Editor.
e  Double-click in the list: Element Editor will be shown.
e Right mouse button: show the context menu of element processing.

Element Editor: (use functions of the context menu of element processing - by pressing the right mouse button over this
window - and a double-click over material or surface data will reveal Materials/Surfaces lists):

. Use the TAB or Shift-TAB key to confirm data entered into the input field and to move the input focus between the
fields and controls!

. Use arrow keys when the element type input field is focused!
Empty Box — excavating element. Elements ,underneath”, i.e. listed earlier in the element list are overlapped with
"Nothing".
Material Box — 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 Box — the Power-Box frame. Material elements ,underneath”, i.e. listed earlier in the element list will be
defined as power sources (in addition to its material property). These areas are then assigned power boundary
condition during the evaluation.

. Names of Spaces and Power Sources will be used to create the list of available boundary conditions during
evaluation.

. A double-click over material or surface data reveals Materials/Surfaces lists

. Right mouse button: reveals the context menu of element processing.

. Use the ENTER key while the button "Duplicate" is focused!

Windows of Materials und Surfaces are used to prepare of the later needed (and reusable) properties of Materials- or
Surfaces:

e Adouble-click transfer the selected property onto (selected) element(s)
e Right mouse button: Shows Material- or Surface properties and the Insert/Delete functions.

Elements 2D Windows (use functions of the context menu of element processing - by pressing the right
mouse button over this window):

e Dragging with the mouse: pans the view

e  Turning the mouse wheel: scales (zooms) the view

e Click onto an element's rectangle: element selection (single)

e Double-click onto an element's rectangle: the Element Editor is shown.

e  SHIFT key held while dragging with the mouse: Element selection with a lasso.

o Dragging the Edit mark: Changes the coordinates of the element according Snap-To-Grid settings.

Layer browser window: selection and editing of a Layer in a Layered 3D Project

e New/Delete: insert or delete a Layer

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

e  Click right mouse button: shows the context menu of layer editing functions

e  Click left mouse button selection of a layer from the list of layers. Element browser and Element 2D window will
show elements of this selected layer.

e  Double-Click left mouse button: show Layer editing window.

Elements 3D window: Is used for continuous visual verification during creation of 3D models.

. Drag with the mouse: rotates and rolls the view following the Track-Ball principle.
with CTRL-key held roll around the Z axis.
with SHIFT-key held scales the view.

. Fit: will show the whole construction in the window.

. Brightening with More Light, Showing as Solid or as wire frame model

. Transferring the view via clipboard to another application for further processing.
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Boundary conditions window: Is used to enter boundary conditions for evaluation (e.g. temperatures). "Apply" start the
superposition and the evaluation.

Reports: Data Entry Report, Modelling Report, Result Report, Coupling Coefficients Report, Psi-Value Determination:
Textual output of results

e  Menu File=>Print: prints the report

e Menu File->Export->Report: export/save the report as Acrobat PDF, Excel XLS, Word DOC

e  File->Export->Coupling Coeff. Matrix...: save the matrix of thermal coupling coefficients to a CSV file
e Controls on the Toolbar: Zoom the display, print, export etc.

Results 3D window: 3D visualisation of temperature distribution, heat stream density, heat stream and surface humidity.

. Drag with the mouse: rotates and rolls the view following the Track-Ball principle.
with CTRL-key held roll around the Z axis.
with SHIFT-key held scales the view.

. Fit: will show the whole construction in the window.

° Evaluation views: model, isolines / isotherms, iso-surface, probe, slice X,Y,Z, streamlines, vector arrows, profile
diagram

. Secondary functions: Active (scalar) function and active vector field: temperature °C, heat stream density W/m?,

relative surface humidity %, saturated vapour pressure hPa, partial vapour pressure hPa, vapour pressure difference
hPa, relative interstitial core humidity %, vapour stream density mg/m?h, vector field of heat stream W/m?, vector field
of vapour stream mg/m?h.

. Collecting and interactively moving or picking points of interest

. Colouring by given colour map, adjusted value range, and opacity/transparency, brightening with More Light
. Representation as solid or wire frame model

. Setting and quick restoring of 3D results evaluation parameters and isometrics

. Transferring the view via clipboard to another application for further processing.

Extensive introduction and introductory tutorials, collections of pictures.

Validation according to EN ISO 10211:2007, Validation according to EN ISO 10077-2:2003
Further study of theory and background and primary concepts together with related literature.

Please accept licence terms and conditions including requirements related to copyright marks on printouts.
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Installation of the software

Important note: By installing the software license terms and conditions are in force.
Please check prior to the installation if the requirements for proper execution of this application are 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 downloaded automatically for the
installation to complete.

To install the program please start the installer Setup.EXE and follow the instructions displayed on the screen.

Advice: If the software shall be run by different user than the one who installed it, then the installation for all users must 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 administrator) MUST use Setup.EXE to download and install all required prerequisites.
Running the Setup.EXE supplied with the package automates all required download and installation steps. Re-Running the
Setup.EXE will repair the installation and install prerequisites if needed too.

After the installation completes successfully you can start the program and begin with your work. Learning the software is
supported by tutorials (cook books).

Important: After completing the installation you shall activate the license with your personalized license file
AnTherm.HID - see License activation procedure .

The installer will perform following steps automatically:

. 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.

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

. Typically the installation folder is placed under "Program Files" folder of Windows (C:\Program
Files\tkornicki\AnTherm). Example projects, documentation etc. is also copied to this folder.

. 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 user to start the program an documentation browser.
. Files with the extension ".antherm" will be associated as "AnTherm project". Later, a double click on the AnTherm

project file will automatically start AnTherm.

Important: It is possible that the installation script will ask you to install Microsoft® .NET runtime components also. This will
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 the program. In such case please install runtime components
by following the instructions displayed. When done restart the installation of AnTherm. Installing Microsoft®.NET runtime
components is required even if higher version of .NET components is already installed.

Important: If you received the installation package by downloading it, then make a backup copy of it on some
additional media to have it available if needed later.

'Uninstalling the application

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

Note: Prerequisite runtime components installed can be removed 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 also: System requirements, Installation of MS.NET Runtime, Installation of Crystal Reports Runtime, License file
AnTherm.HID, License terms and conditions, Country specific localization
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Installation of MS .NET Runtime and further prerequisite components

Running the Setup.EXE supplied with the installation package automates 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...MSlI script (instead of Setup.EXE) will not install nor check most of its prerequisites
thus the application will eventually fail in the case one or more prerequisite components are missing. Example 1: If
prerequisite component of Crystal Reports is not installed showing any Report within AnTherm will 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...MSl installer directly will complain if .NET3.5 ist not installed yet and offer manual
installation from some Microsoft site - internet 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 of the user granted installation permissions.

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

e  Original source of Microsoft related to .NET 4.0 Redistributable Packages (web bootstrapper)

e or try Microsoft .NET Framework 4 (Standalone Installer) for offline installations (or this link

alternatively)

and
e  Original source of Microsoft related to .NET 3.5 Redistributable Packages (web bootstrapper)
e ortry Microsoft .NET Framework 3.5 Service pack 1 (Full Package) for offline installation

Alternatively you can choose Windows Update (windows menu Start = Windows Update) and then in the group "Custom
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 Runtime is no longer required (from AnTherm Versin10 on)

|Insta||ation instructions for SAP Crystal Reports (32bit /64bit)

Links shown below will forward you to the download area and to detailed installation instructions of SAP Crystal Reports
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 your operating system:

Original source from SAP Crystal Reports for Visual Studio 2010 runtime engine

= "START YOUR FREE DOWNLOAD", find "SAP Crystal Reports runtime engine for .NET Framework 4
(32-bit)")
. Download the file CRforVS_redist_install_32bit_13_0_1.zip .

Important: For the 32-bit version of AnTherm the 32-bit version of the Crystal Reports runtime has to be installed. For the
64-bit version of AnTherm the 64-bit version of the Crystal Reports runtime must be installed.

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

See also: System requirements, Installation of the software
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'The license file AnTherm.HID

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

To fully activate all licensed program functions the customer specific license file AnTherm.HID has to be copied into the
installation folder or the alternative location of the license file AnTherm.HID_must be set within application settings.

If the license file is missing, or if the license term has expired, the way 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 in the About window which can be
reached from the menu 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 activation. The
vendor shall contact you by e-Mail shortly after the purchase of the installation package.

The license of the program is made non-transferable and bound to the physical hardware identification (dedicated
hardware dongle, a physical Ethernet LAN network adapter card, etc.).
From the data contained in

e four lines of customer header (heading all reports) and
e data on the hardware dongle or other physical computer hardware identifiers available for licensing

a license key is being derived.

Provided that data you will receive your personalized license file AnTherm.HID sent to you by e-Mail.
Extract the file from the archive received if required and:

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

e enter that location into the extended application setting "Alternative license file AnTherm.HID" or "Alternative List of
license files AnTherm.HID",

and
e restart the application.

or (required only for rare very special cases):

e copy that file without any changes into the installation folder of this application (typically
C:\Programs\tkornicki\AnTherm\)

e Important: Use this method only if the virtualisation of the installation folder (standard from Windows Vista on)
has been disabled by acquiring proper administrative credentials prior to executing the copy command.

Important: We advise you to create a backup copy of your personalized license file AnTherm.HID to be able to restore
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|

T.Kornicki, Dienstleistungen in EDV und IT :J
| A-1230 Wien, Othellogasse 1/RH 8/2 - AnTherm (Code
Tel./Fax. +43-1-6157099 41 Version 3.61 2C
| email: tkornicki@chello.at b ‘. A (c)T.Komicki,all

File: DAEntw\Walter\WalterWorkDir\Warmebr_Balkon_3D.antherm

Number of evaluated cells: 313219

Thermal Coupling Cocfficients [W / K]

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.

Exact content of four available lines of text can be 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' logo placed in the middle of each heading - 50 to 60 characters on each line shall be sufficient in most cases.

The data, prepared in the way shown below, shall be made available by e-Mail to the vendor:

Customer data (maximum of 4 lines, each by max of 60 characters long):
Line L: oo,
Line 2: oo
Line 3: o
Line d: oo,

Hardware identification: ........cccovvveeiiiiinnns

Data provided shall identify the licensee truthfully and comprehensibly. The end user agrees that these data will be displayed in
informational windows of 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 license with a Hardware-Dongle

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

DONGLE-option: replaces the binding of the license to one specific computer with the binding of the license &
to the mobile hardware, the USB-Dongle, allowing alternating use of one license on multiple computers. s 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 hardware dongle 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 plugged into the
USB port of the computer.
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Before you execute the application please plug 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. device drivers)
to use the hardware dongle with AnTherm.

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

Remark: Never unplug the hardware dongle while the application is running. This might lead to unpredictable behaviour of the
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 repair or replacement costs.

[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 the license terms on regulation of the ownership and the usage rights on one computer only.

The activation of the license is combined with the data created out of the About window and 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 case of computer

failure or replacement the license activation procedure must be repeated - incurring additional blocking, change and
maintenance fees.

Please pass all physical computer hardware identifiers available for licensing directly out of the About window via e-Mail to
the vendor. See: About window.

Manual failure procedure

In rare cases a fallback to manual determination of device identification must be executed. Shall all the data passed fail to be
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 physical MAC addresses of one (or even many) Ethernet network adapters

installed in the computer are listed in the top part of the about window, 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

E

o T el Cipboad ] e-Mail ] ok

Note: To readout the MAC address one can also use a helper 15 '-"?"XP Professional or later
is WinXP or later

application adaptersAddresses.exe. You will find is Win98 or later

adaptersAddresses.exe in the installation folder of AnTherm.  [SLE&t3 2*5 Py B 25 [ 05 T-0 0 T8 vl 1% P 5 1% B0 568 B : 1 Y 1 -0

is MIB_IF_TYPE_ETHERMET ————,
Note: To readout the MAC address the system command Hardware address: [! B@ A8-BA-7C-F1-BA fl

"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 the output shown in the About window or with the tool adaptersAddresses.exe.
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| Demonstrational mode

During execution of AnTherm in its Demo-Mode 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 subfolder "DemolLicense" of the installation folder.
Properties of typical demonstrational license are restricted to following application features: RESULTS, SOLVER, 3DIM,
30000CELLS. Furthermore, a demonstrational license can be restricted to expire after some date.

¢ While in Demo-Mode the About window will periodically pop up. Each time the user must click it away manually.

o The precision of results will always be worse then requested while in demonstrational mode. The configuration of
demonstrational mode targets short computational times at the expense of precision loss! The Demo-Mode's
termination condition (the Delta) is set to 10" (0.0001); higher precision (required for conformity with valid norms)
will be reached with terminal condition starting at and below 10~ (0.0000001).

e For that reason physical interpretation of results produced with demonstrational version is not reasonable! The
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 Solver-Engine has been reset to 0.0001. The demonstration license targets
towards short computational 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.

e In Demo-Mode all pictures copied to the clipboard or saved to file will be watermarked with a text ,,Demonstration”.
e In Demo-Mode all result reports are watermarked with a text ,Demonstration”.

e In Demo-Mode all 3D pictures will be overlapped transparently with a text ,Demonstration”; The license information is

shown at the upper-left corner of the image also.
e In Demo-Mode all save and export functions of reports are not available.

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

Note: Projects save a flag if executed in demo mode (DemoModeApplied). After license upgrade the termination delta will be
reset to reasonable default value (SolverParameters.DemoModeRevertToNormal).

\Features

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

e  2DIM - calculation of 2-dimensional constructions (2D)
e  3DIM - calculation of 3-dimensional constructions (multi-Layered or 3D)

(without 3D license there is no 3D editing/processing: disabled menus: File->New, File->Convert, File->Import, nor saving

of 3D/3DS)
e  RESULTS — executing the menu Results...
e  EDURESULTS — executing the menu Results... with a watermark "Educational"
e  DEMORESULTS — executing the menu Results... with a watermark "Demonstration"
e  SOLVER — executing the Solver
e ROUNDNESS —the roundings
e  50000CELLS — executing the Solver up to 50.000 cells
e  100000CELLS — executing the Solver up to 100.000 cells
e  300000CELLS — executing the Solver up to 300.000 cells
e  1000000CELLS — executing the Solver up to 1.000.000 cells
e  ANYCELLS — executing the Solver without cell limit
e  VERSION number - required for execution
e NODEMOPOPUP — suppress periodic popup of about windows when in Demo-Mode.
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VAPOUR-Option specific features:

e DAMPF2DIM - solving two dimensional vapour diffusion
e DAMPF3DIM - solving three dimensional vapour diffusion

HARMONIC/TRANSIENT-Option specific features:

. HARMONIC - solving of the harmonic, periodic, transient heat transfer (e.g. phase shift, harmonic coupling

coefficients, etc.).

. Allows solution for only 1 (first) harmonic for the selected period to be calculated. Only harmonic thermal
conductances will be output. Other evaluations are executed with steady state solution (i.e. 0-th harmonic) and

steady state boundary conditions (Results, ProbePoints, Results3D).

. TRANSIENT - in addition to HARMONIC_allows solving and evaluating the transient problem with time dependant,

variable, periodic boundary conditions with higher harmonics.

. Allows free entry of higher number of harmonics to Solver, specification of Periodic Boundary Conditions and executing
Time-Based evaluations (Timeline, Results3D Animation). The Results, ProbePoints and Results3D are calculated for some
chosen Time-Point (SharedTime) also set within boundary conditions (and it "includes" HARMONIC by its nature!).

Additional Features:

° MULTICORE - performance improvement by executing solver distributed on multiple processors or processor

cores, eg.:

e Solving the equation system(s) - the Solver
e Loading the solution vectors from files in solution folder

e Combining steady and transient state solution vectors at specific boundary conditions (superposition)

e Harmonic Fourier analysis and synthesis of periodic boundary conditions
e  Fourier synthesis of time dependant solutions

e  Creation of results data for 3D visualization (primary and secondary functions), timelines and animation

o STEREO3DVIEW - allows choice of binocular 3D views on supported devices
© 64 BIT- running the 64bit version

| Vapour diffusion solution (VAPOUR-Option)

VAPOUR-option: Analysis of multidimensional vapour diffusion is only
possible with an active VAPOUR-Option of the program..

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 thermal coupling coefficients. Is is also used to determine vapour diffusion in building constructions.
Extensive visualization support and extend the analysis.

For the dynamic, transient 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 of 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 have to do with two dimensional heat
transport and linear thermal bridges. The general, three dimensional case of heat transport shall be considered if the
temperatures depend from three 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 practical input 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 relatively finely grained calculation 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 cells provides 80.000 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 the 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 component - this is the additional and major difference of two- or three dimensional cases
compared to one dimensional calculation.

Computational description of vapour diffusion in building constructions can provide valuable hints for answering the ¢ W
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 within the (
construction, by given boundary conditions (air temperature and relative air humidity) moisture is produced.

s £
T

The distinctive feature of AnTherm?® is that the relatively laborious calculation of the temperature distribution, which is
provisioned by solving large system of linear equations, need not be repeated for each different set of boundary conditions.
Anticipating that need AnTherm determines so called "base solution" during the calculation only once. 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 to theoretical background reference should be made to the book ”“WARMEBRUCKEN” (Heindl, Kre"c,
Panzhauser, Sigmund; Springer-Verlag Wien-New York).

See also: Tutorials and Cookbooks, Primary Concepts, Theoretical background

33


http://help.antherm.eu/Introduction/81_Dampfdiffusion.htm
http://help.antherm.eu/PrimaryConcepts/12_ThermalTransmission.htm
http://help.antherm.eu/Introduction/50_Rasterung.htm
http://help.antherm.eu/Introduction/81_Dampfdiffusion.htm
http://help.antherm.eu/Introduction/60_Solver.htm
http://help.antherm.eu/Theory/TheoretischeGrundlagen.htm
http://www.amazon.de/exec/obidos/ASIN/3211820248/tomaszkornickiwe
http://www.amazon.de/exec/obidos/ASIN/3211820248/tomaszkornickiwe
http://help.antherm.eu/Tutorials/index.htm
http://help.antherm.eu/Tutorials/index.htm
http://help.antherm.eu/Theory/TheoretischeGrundlagen.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Two- and Three-Dimensional heat flow Patterns

The method of analysis most commonly practiced today when evaluating the thermal performance of building spaces,
components, and assemblies is based on a simple, one-dimensional, constant flow model of heat conduction (i.e. the
assumption of parallel heat flow for the calculation of U-values 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

e unforeseeably high energy consumption for heating, as well as
e damage caused by surface and core condensation and moisture

These potentially negative consequences of over-simplification, inherent to the assumption of one-dimensionality, are
becoming increasingly critical in today's trend towards highly insulated building structures. If the effects of thermal bridges
are neglected, drastic errors in estimating heating requirements are bound to result, particularly when assessing energy
efficient buildings.

Multi-dimensional (i.e. two- and three-dimensional) evaluations of thermally critical regions within a building assembly,
especially those with thermal heat bridges, during early design phases can provide valuable preliminary information to
support the decision-making process, thus leading to considerably more reliable design results.

Surface moisture due to condensation (typically occurring in such regions as floor-wall connections, window installations,
etc.) as well as mould growth in humid environments can also be effectively prevented by means of multi-dimensional
evaluation during planning and detail design.

See also: Multidimensional Vapour Diffusion, European standards on thermal heat bridges

2D- Results 3D - Results

As this example shows 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 temperatures - Part 1: General
calculation methods" (EN ISO 10211-1) pertaining to aspects of thermal performance of building constructions are already
available since 1996. The EN I1SO 10211:2007 "Thermal bridges in building construction — Heat flows and surface
temperatures — Detailed calculations" shows further development of the standardisation. The standard EN I1SO 6946
"Building Components or Building Elements - Calculation of Thermal Transmittance" is also available. The EN I1SO 10077-
2:2003 "Thermal performance of windows, doors and shutters - Calculation of thermal transmittance - Part 2: Numerical
method for frames" shall be also considered.

The ramifications of the 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 the standard EN ISO 10211 "Thermal Bridges - Calculation of Surface Temperatures and Heat flows" is
explicitly stated as:

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

e the calculation of heat flows in order to predict overall heat loss from a building (for the constant, steady state flow
case; i.e. time independent temperature distribution)
and

e determination of linear and point thermal transmittance and surface temperature coefficients (of thermal bridges).

Furthermore, "high precision methods" of calculation are demanded, whereby precision criteria which must be satisfied
by the method chosen are defined in the standard.

According to EN ISO 6946 "Building Components or Building Elements - Calculation 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 well-known method of estimation (ISO-method) can be implemented in order to obtain a design
thermal resistance - assuming the maximum 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 ISO 10211 "Thermal Heat Bridges" requires the implementation of numerical methods of
evaluation.

Further standards to be considered (exemplary):

e ISO 7345 "Thermal insulation - Physical quantities and definitions"

e |ISO 10456 "Building materials and products - Hygrothermal properties - Tabulated design values and procedures for
determining declared and design thermal values"

e IS0 13370 "Thermal performance of buildings - Heat transfer via the ground - Calculation methods"

e 1ISO 13786 "Thermal performance of building components - Dynamic thermal characteristics - Calculation methods"

e |ISO 13788 "Hygrothermal performance of building components and building elements - Internal surface
temperature to avoid critical surface humidity interstitial condensation - Calculation methods"

e ISO 13789 "Thermal performance of buildings - Transmission and ventilation heat transfer coefficient - Calculation
method"

e ISO 14683 "Thermal bridges in building construction - Linear thermal transmittance - Simplified methods and
default values"

e etc.
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|A calculation program as instrument

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

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

e iscapable of executing calculation with high precision,
and is sufficiently convenient to the user in application (providing ease and clarity of operation, as well as speed).

\AnTherm® possesses these instrumental characteristics

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

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

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

e AnTherm provides results conformant to European standards:

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

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

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

e  AnTherm meets all demands of the European Standards with respect to input data and - more importantly - output
data requirements (evaluation results) - validated according to EN ISO 10211: AnTherm has been qualified as a "Class
A" tool — as for two- and three-dimensional, stationary precision method.

See also: Validation according to EN ISO 10211:2007, Validation according to EN ISO 10077-2:2003, Structure of the
application
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Structure of the program

AnTherm is a package of numerous programs branches which are grouped and coordinated centrally. Although the
program is composed of several modules (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 objects generated by individual branches of AnTherm.

The program can be divided into following branches:

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

The individual 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 respect to its gecometry and the thermal properties of its
materials together with the specification of attached spaces and their heat transfer coefficients. Optionally one can identify
areas as heat sources which will supplying specified power to the model. Finally the the 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 completed 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. The number of
equations in the 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, during which the 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 event that heat 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 model. The calculation 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 branch - instead of repeating 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 distribution - like surface temperatures - one 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 through the considered construction, often helpful in the identification of weaknesses of the
construction.

f (/*.\&.“-.(&“"

VAPOUR-option: Analysis of multidimensional vapour diffusion is only ¥ . < v aglt |

possible with an active VAPOUR-Option of the program . (, " ;\ (/_ : ~, lk
4 - .

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 results can be easily transferred to other
applications for further processing.

See also: Input branch, Gridding, Calculation branch, Evaluation branch
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'The input branch

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 respect to its geometry and the thermal properties of its
materials together with the specification 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 concrete object 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 will be described 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 limitation is due to the method of analysis, which, briefly put, first divides the

model into a network of numerous cells ("gridding") to be mathematically evaluated. The
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

quantity is limited by the particular computer hardware configuration of the user. For
orthogonally subdivided cells, a relatively simple system of equations suffices to describe

each cell completely, thereby making it possible to evaluate a very finely gridded structure ap°
using a personal computer. /
Thus, the first abstraction necessary in modelling a building component is to

approximate the geometry of its elements within a strictly right-angled system. It is
advisable to prepare a simple, dimensioned sketch of the object to be analysed before
beginning actual work with the program. Generally it 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 developing the ideal model (each concrete object must be
treated individually), certain principles and guidelines should be adhered to. Valuable
hints are settled within standards - see also EN ISO 10211.

If it can be otherwise avoided, non-right angles in the elements of a building structure should not be approximated by
"stepping" contours orthogonally in such a way as to severely increase their 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, non-orthogonal geometries should be simplified by 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
volume must be adequately compensated by adjusting properties of that respective surface. Typically this is the case by
increasing the value of the surface resistance Rs by the factor of the surface (or length) has grown due to such modelling
decision.

'Scope and 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 to be entered 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 increasing the 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
elements 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 also: Elements of a component, The component, Overlapping of elements, The room (space)
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[Elements of the building component

In the geometric model used by AnTherm to represent a building component, a single rectangular region or volume in
space which is defined as "filled" with one homogeneous material is referred to as an element. Building materials are
defined by name (e.g. "concrete masonry unit") and thermal conductivity A [W/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 axes - x; to x, and y; 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 required - z; and 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 thus they overlap, the element entered later "displaces"
preceding elements (or any parts thereof).

Spaces at boundaries of a component are defined as "air-filled" elements. The air is characterised by the surface
resistance Rs [m2K/W] (or the surface heat transfer coefficient o [W/m?K]) 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 about material and space surface properties can be found in standard literature on this topic.
This information should be at hand before actually sitting down to work with the program.

Heat sources are defined by an element overlapping one or many other material elements - the name of the heat source is
used to identify it (a heat source to which no power is assigned in the evaluation stage is treated just as any other non-
emanating building material).

See also: Element type (kind/type of a element)

The definition of a component is provided by the entry of an ordered sequence of elements - these are stored into an
element list providing the order of element overlapping.

An example shall show the definition of elements to build a simple component - walls 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)

Material
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Room 1
{interior)
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Room 0 (exterior air space)

Entry of the component including all surrounding spaces is done in the most efficient way by starting the input by the

entry of the exterior space (exterior air) rectangle. Any arbitrary size of the rectangle shall be chosen - it is sufficient if it
extends beyond the exterior of walls which itself surround the interior space.

Following 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 entered - this results in overwriting the 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 part types - exterior air, material
and the interior air - could be entered as non overlapping rectangles. This would require much higher number of elements to
be entered however.
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'Size reduction and adiabatic Cut-Off planes

Although entire buildings can also be evaluated by AnTherm, most practical applications will not be 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 two- and three-dimensional 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 interest in [— — —
using AnTherm. I

Therefore such regions may be eliminated from the model to be considered without

I

|
affecting any relevant results. The outer boundary of the region to be analysed is defined I interior T l
by cut-off planes. These planes are idealised as a non-conducting surface and should I \
therefore be placed parallel to the direction of heat flow in a region where one- l
dimensional heat flow can be assumed. l
Just where to optimally draw the cut-off planes - the nearest regions of a problem zone \ \\ [
where heat can be expected to flow reasonably normal to planar component surfaces - is | 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 manner - at first the exterior space is entered
followed by the material rectangle later excavated 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 cut-off planes implicitly 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 through a cut-off
plane is nullified). In this example placing cut-off planes far 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 safely assumed 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 can be identified.
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 also: The Component
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| The Building Component

The model of a building component is, generally put, built up with rectangular, possibly
overlapping, elements. The term "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 building
components in its typical meaning - like ceiling junction, window frame connection etc.

Within that application the term "component" does simply mean the ordered sequence
of input elements composing some arbitrary object. The convenient input principle
inherent to AnTherm - element overlapping - can facilitate construction input
considerably if employed 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 selection, translation, 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 dimensional constructions

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

3D Layered Model

Three-dimensional objects are modelled as a "sandwich" of parallel layers. Each layer
is composed of one or more elements. The elements 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).

The thickness of a particular layer is defined by the depth for which a given sectionisa
valid description of the structure. In other words, a separate layer must be specified for
every change in cross-section when working through the layers of a particular model.

This should be taken into consideration from the very beginning in the form of
orientation sketches showing the number of layers (x/y sections) which will be needed
in the z direction.

Objects for which a two-dimensional analysis will suffice are modelled as an x-y
section and evaluated per meter in the z direction. A dimensioned orientation
sketch should 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 also: Project types: Layered 3D Project

13D Model

The 3D Model is created by entering arbitrary triples of coordinates.

The component'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 same overlapping principle_as with two dimensional rectangles.

See also: Elements of a component, Overlapping of elements, Project types
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| Element overlapping

Elements of a shape more complex than a simple rectangle can be built up of sub-elements 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 achieve the same geometry
more easily: element overlapping.

(2)

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.

Thus, for example, a shape such as the corner situation illustrated here can be drawn either as a
composite of three elements or with a series of two over-lapping elements:

(3)

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

Which element over-rides the other depends solely on the sequence of element input, as reflected in the
element list.

Warning! Changes to the sequence of elements in the elements list will result in different effect of overlapping.

See also: Elements of a component, Element Browser window

42


http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Introduction/10_Element.htm
http://help.antherm.eu/Introduction/10_Element.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

'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 transfer resistance Ry and Ry, [m?K/W] (or thermal transfer coefficients a; und a.. [W/m?2K] ) of their surfaces
appropriate to a designated situation (e.g. "exterior", "interior/along glass", etc.).

Spaces at boundaries of a component are defined as "air-filled" 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 uniqgue names (Space Name, e.g. "exterior", "interior", etc.). A single space must
later (not in input, but in the evaluation branch) be assigned one, unique temperature condition (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 identical space name_they 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
interconnecting them.

The space may, however, be divided into several elements to account for different surface situations within the space.
Such "sub-spaces" can then be identified with different transfer resistance (or transfer coefficient) values (surface
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 also: Elements of the building component, Element overlapping, The heat source (power source), Element 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 names (Power Source Name, e.g. "heating stripe"). The specification of the heating power of the
source is postponed until the evaluation of results is executed.

One heat source in the sense described here can be 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 also: Creating the grid, Elements of a component, The Space (Room) and Surface, Element type (kind/type of a
element)
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| Creating the Grid (Gridding)

Having the input branch completed and prior to obtaining the results crucial 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 orthogonally subdivided regions. Each subdivision, or cell, is thus
geometrically bound by orthogonal grid planes; these must be defined such that each resulting cell contains only a single
building material. Thus, the resulting subdivisions need not to be identical with the input elements. The process of creating
proper subdivisions is called "gridding".

'Minimal Grid

The coarsest grid structure which satisfies the requirement of homogeneous
cells is referred to as the minimal grid. This can be derived directly from the
geometric data (elements) of a model. 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 further - finer -
gridding of the model must be performed for calculation. AnTherm offers
automatic method for generating such auxiliary grid planes. The minimal
grid thus generated forms the basis for all further gridding, but it does not
constitute a complete grid structure. A fine grid in 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 few parameters. The automated process ensures, that most

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

The fine-gridding defines the final set of cells (orthogonally subdivided regions) which shall then be balanced The number
of such cell might be very large! Typical 2D calculation will result in 20.000-50.000 calls to solve with sufficient precision.
3D calculation will quickly grow to 1.000.000 cells and more!

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 a fine grid based on the appropriate parameters.

Super Fine Grid (The "super" - refinement)

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

Such super-fine-gridding provides for the two dimensional calculation of 20.000 cell about 80.000 evaluated temperature
points. Within a three dimensional case with a fine grid of 20.000 cells the evaluation will result in more than 160.000
temperature values. If the fine grid size is large - e.g. 1.000.000 cells for a 3D case - the number of calculated temperature
points will grow to more than 8.000.000 possibly requiring longer calculation times during the evaluation. For that reason
AnTherm will display a warning message when the number of cells within the fine-grid grows to higher value. In such case it
is worth to consider, if, by adjusting some fine-grid parameters resulting in more coarse 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 thereafter - for 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 1.000.000
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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 a 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 knowledge of particular boundary conditions also. The approach used
in this program is founded on top of specific boundary conditions - those defining the air temperature of each space
connected to the construction. At cut-off planes an implicit 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 that only 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 present
within the construction additional boundary conditions defining the heat 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 conditions.

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 be "re-used" as the basis for solutions under differing conditions
by superposition, i.e. by linear combination of selected base solutions (see "Theoretical background"). 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 approach in the program uses this circumstance to minimise over-all evaluation 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 repeating the time-consuming 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 solutions in that step does not require any input of particular boundary conditions.

Computation time is further reduced by utilising the weighting function character of base solutions (normalised such that
their sum must equal 1). Hence, if N cases have been selected, only N-1 solutions need to actually be calculated. The N-th
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 will be created for 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 the number of spaces and
the number of heat sources.

The parameters of iteration can 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 also: The Over-Relaxation, Theoretical background, Results & Evaluations
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'The Over-Relaxation

In general there is no explicit need for addition input during the calculation. The user can control the solver by choosing
various parameters of the computation. Such most 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 method [2] . The relaxation factor w must be between 1 and 2.

'Relaxation factor w

The value of the optimal relaxation factor wopt , 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 to case and
is initially unknown. During the initial step of calculation an analysis of the equations system is executed and an estimation of
wo for the optimal relaxation factor is calculated iteratively.

Due to the fact, that the optimal relaxation factor wopt, which ensures the fasted method convergence, can only be roughly
estimated, the value calculated serves as an initial parameter for the relaxation factor w which is then modified with each
iteration in the course of the second stage of calculation. In particular, the relaxation factor grows from w;, towards
(asymptotically) the value of w,,.,. If certain conditions are met it is reset to w,, and the process continues.

General parameters responsible for the automated variation of w are 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 in exceptional 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 value of w is just below 2.
Detailed description of w—control parameters_can 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 of the calculation. If that value continually is below some defined threshold € during several
successive iteration steps, the termination condition is considered fulfilled and the calculation finished.

During the evaluation_the 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 at the time of interruption.

Complete results of the calculation are written to several files, which are then required during the evaluation. There are
no special output results shown are available for printout during the calculation stage.

See also: Theoretical background, Solver-Parameter, Application settings
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| Evaluation of results

Final output data is obtained in the evaluation branch, during which the model 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 factors are boundary 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 boundary conditions to these
respective base solution cases as well.

Thermal coupling coefficients matrix and
heat source distribution factors

Thermal Coupling Coefficients [W/ K]

Space\Space sussen Hzllenbad Wohnraum
3ussen 386223 252154
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 matrix of thermal coupling coefficients is provided. For a two dimensional
model the matrix shows length related transmittance L?® [Wm_lK_ 1] ; for three dimensional construction the matrix
displays thermal coupling coefficients L*° per se [WK™]. Because thermal coupling coefficients —and as such elements of
the conductance matrix - are independent 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
transmittance W (Psi) for two dimensional linear thermal bridges (see Psi-Value Determination), or point thermal
transmittance x (chi) for the three dimensional point thermal bridges).

In the event heat sources are available also, the distribution factor of each source is shown too - like the thermal coupling
coefficients this values are independent from boundary conditions also. If N spaces are attached to the considered
construction the distribution table will shown N numbers. The i-th (i = 1,N) value of the distribution table shows the
percentage of the heat provided by the particular heat source passing to the i-th space. The values 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, transient problems, in which the heat storage capacity is taken into account, result in the output of harmonic,
periodic coupling coefficients, also calculated 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 dynamic behaviour of
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 of boundary conditions_- these are specified by air temperatures of spaces
connected to the building component and all 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 [%] *fea
Room 0 -10,00 9.97 -2.42 100,00 %
Room 1 20,00 15,22 5,43 73,96 % 0.24
FPower source Power [W] Power density [W/m7] Volume [m7]
PSO 0,00 0,00 0,01176000

|Temperature extremes, dew points, fz;-temperature factors, g-values

As soon as the boundary conditions have been applied, the application determines locations on the surfaces of all spaces of

the model at which the minimum temperature is reached for given boundary conditions. The report "Results" lists

coordinates of such points together with the value of the temperature at that point, the dew point value [1] resulting from

that temperature and the corresponding temperature factor fz,. The temperature weighting factors ("g—values") 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 on the boundary conditions chosen, and

therefore the output of weighting factors for coldest points can be provided after boundary conditions have been 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 10211 the "Results report" can b output to the printer.

For some special purpose it might be desirable to receive some output of the distribution of g-values within the building
construction or at it surfaces. This is possible within the evaluation stage also. By using the nature of g-values, which in
particular are base solution values, the user has to assign the boundary condition of the base solution of interest to 1 to
receive the kind of "temperature distribution" showing the g-values themselves. The output can then show isolines, false
coloured images or visualizations of "surface g-values" for example.
Finally, the output of f-values is also possible because those are special case of g-values.

See also: Evaluations and Results
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| Visualization - Graphical Evaluation

Along with the numerical output formally required by EN ISO 10211 further
extensive graphical evaluation (visualization) of 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 image, three dimensional 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

as isotherm images. Isotherms, i.e. lines of
onstant temperature, will be shown on the
slice through the construction for a two

i dimensional model. Detailed appearance and
il content of the information 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 the slice plane at which isotherms shall be drawn can be
arbitrarily chosen. Furthermore isotherms can be shown on the surface of the model to
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 either provided by the coordinate entry via the menu "Probe points" or
by setting the position of slice planes - the temperature value at the intersection the three planes will 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 case. (Remark! This option is currently not available!)

For three dimensional cases one shall request the graph of temperature values_ along arbitrary line (eventually parallel to
coordinate axes). Such line might intersect the interior of the component or follow the surface of the construction - thus
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 switch "secondary functions" is required followed by
the selection of "Relative Humidity %" within the box "Active function". This
visualization provides by far much more information compared to the norm
required printout "Results" because not only the "yes-no-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 are
possible. In particular, for construction non conformant to standards, the ability to
draw an isoline at the humidity value which is critical by the standard (the value
above which the condensation or mould growth shall occur) might be

very instructive. Such an isoline will mark and emphasize the critical area of the components surface.
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Very helpful hints regarding improvement of the thermal quality of building construction result from the visualization of heat
streams through (and within) the construction. To receive output related to heat flux one simply needs to activate the switch
"Secondary functions" and then, within the box "active function" choose the "Heat stream density W/mz". Variants of
visualization options available to the calculated heat stream densities are the same as to temperature distribution. Locations
of high heat stream densities shall emphasize thermally weak areas of the construction and can be immediately visualized as
false colour diagrams or isoline views for 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 panel "Streamlines" is activated and coordinates of the starting
point are chosen by placing the intersection of the slice planes X, Y and Z within the construction.

For two dimensional cases there is possibility to visualize multiple multiple heat flow streamlines. Since the area between
the two neighbouring streamlines marks exactly the same amount of heat flow, the areas at which the density of
streamlines is high emphasize potentially weak locations within the construction.

Visualisation of heat flow is also offered as hedge hog field of vector arrows. This display is controlled within Vectors
(HedgeHog, Arrows) control panel by defining the mesh of points at which the direction of heat flow and eventually its
magnitude shall be shown.

See also: Evaluations and Results
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|Multidimensional Vapour Diffusion

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 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.

WL R e T
i (R P

VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible with an active o V& o )
VAPOUR-Option of the program. CEte ¢ : (\
PRI 2 ]

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

Saturation pressure distribution within the construction is computed too - based on the temperature distribution.

The comparison of the partial and saturation pressure distributions provides hint directly 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 visualized as such graphically (e.g..shown as false colours, or as isosurface or an isoline at the zero value of the difference
of vapour pressures or one specific value of relative 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 effect caused by a partition wall of stud framing gypsum
plaster placed directly onto the slab on the one hand, and - due to the interruption of the moisture barrier on the war side,
just below the heating pavement - the possibility of diffusing water vapour 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 the bottom U-
Profile of the partition wall.
Legend:

e colour mapped vapour pressure difference (black:zero-boundary; blue:negative; light-blue/white:highly-negative)

e stream lines of the vapour diffusion (white) at 10%-interval of the overall vapour diffusion stream from inside (top)

to outside (bottom)

Transposing this method used in AnTherm onto the commonly used Glaser-Method 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 areas. It is 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 vapour transport can be significantly influenced by capillary transport
hence diffusion might be less significant then.

The implementation provided in AnTherm shall be mainly used for answering the question if, and if so where within the
construction, by given boundary conditions (air temperature and relative air humidity) moisture is produced.

Example: Vapour pressure difference and vapour diffusion streams

Druckdiff. hPa
420

280
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-2.80

. ' : 420
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This humidity model calculation shows, due to the cold bridge effect caused by a partition wall of stud framing gypsum
plaster placed directly onto the slab on the one hand, and - due to the interruption of the moisture barrier on the war side,
just below the heating pavement - the possibility of diffusing water vapour 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 the
bottom U-Profile of the partition wall.
Legend:

e |[solines of vapour pressure difference (black);

e stream lines of the vapour diffusion (white) at 10%-interval of the overall vapour diffusion stream from inside (top)

to outside (bottom)

Remark: More exact estimation of condensation zones and moisture amounts is subject for future developments.

See also: Theoretical background, European standards on thermal bridges, EN ISO 13788

Example: Distribution 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 garage,
without thermal insulation on the cold side.
The EPS heat insulation layer (Réfix 831, zementgebundene Polystyrolflocken) of 13,5 cm thickness has been placed solely on
top of the concrete plaster - there is no other heat coating at the bottom side of the ceiling. The typical cross section of this
ceiling construction has been assessed being not critical at all.
Legend:

e jsotherms (black);

e colour mapping by temperature

e heat flow streamlines (white) at 10%-interval of the overall heat stream from inside (top) to outside (bottom)

Example: Heat flux distribution and heat stream 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 garage,
without thermal insulation on the cold side.
The EPS heat insulation layer (Réfix 831, zementgebundene Polystyrolflocken) of 13,5 cm thickness has been placed solely on
top of the concrete plaster - there is no other heat coating at the bottom side of the ceiling. The typical cross section of this
ceiling construction has been assessed being not critical at all.
Legend:

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

e  heat flow streamlines (white) at 10%-interval of the overall heat stream from inside (top) to outside (bottom)
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| Harmonic (periodic) dynamic indicators

The HARMONIC option of AnTherm calculates “harmonic thermal conductivities” of component or building as indicators
required for transient building energy simulations based on periodic (harmonic) approach. This also includes PHPP
calculations. Thermal Harmonic Conductivities and further dynamic indicators facilitating heat transport with heat capacity
capabilities follow the I1SO and EN standard EN ISO 13786.

HARMONIC-option: Solving dynamic, periodic problems for determination of Phase Lag in
response to heat capacity potential is only possible with an active HARMONIC-Option 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 heat sources 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 overheating 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 extensive TRANSIENT-Option. The
purpose of the Harmonic option is to solve transient, periodic heat transmission equation for the 0-th and 1-st

harmonic. The 0-th harmonic is the steady state solution of the equation corresponding to mean heat flows under
periodic boundary conditions. The 1-st harmonic provides solutions of amplitude and phase lag for the main period,

such as day or year.

When power sources are involved AnTherm’s Harmonic option reports Harmonic Heat Distribution Factors (additionally to
Harmonic Thermal Conductivities reported for spaces) and are also given by their amplitude and phase lag of the heat
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 approach — even with 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 only as those provided in ISO
13370.

The strength of the HARMONIC tool relies on the fact, that harmonic thermal conductances (complex number, amplitude
and the phase lag) can be calculated without the need to enter nor to know any boundary conditions — harmonic thermal
conductances are output just following the steady state thermal conductances LZD, L* in 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 important to 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 boundary conditions. Further evaluation of the behaviour of a building component under
certain and periodically changing boundary conditions is subject to the “TRANSIENT” Option of AnTherm (higher
harmonics, periodic boundary conditions, animation in time and timeline outputs).

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

Remark: The numerical results (stored within the folder of simulation results) shall be passed to the Program THESIM
(www.thesim.at).

See also: Theoretical background, European standards on thermal bridges, EN 1ISO 13786, EN ISO 13370, Transient,
multidimensional calculations by an example of components in contact with soil
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| Transient (periodic) time dependant simulation

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

Such simulation approach is also known by “Transient periodic”, “Transient harmonic” or “quasi steady periodic”.

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 is
especially true for climatic boundary conditions (year, day), utilization scenarios (including the period of one week) or any
other “repetitive” situation, e.g. periodically turning on and off electric heating appliance.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems
when heat capacity effects are concerned is only possible with an active
TRANSIENT-Option of the program.

Respective boundary conditions, periodically variable in time, can be modelled as series of values at 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. The later will often 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 values at equally or
irregularly distributed time intervals (regular means, irregular means), values in steps (switching) on irregularly tiled intervals
(irregular steps). Furthermore any periodic distribution given by complex coefficients of Fourier series can be employed too.

Compared to HARMONIC option (this earlier option of AnTherm is available already for years) the TRANSIENT option adds
higher precision of results, ability to evaluate higher harmonics 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
already well known techniques of “standard” steady state AnTherm to chosen time series) and record them for movie
reproduction.

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

The TRANSIENT Option goes much further by adding the ability of modelling periodic boundary conditions (fully
automated Fourier analysis) for the purpose of time dependant 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 also: Theoretical background, European standards on thermal bridges, EN 1ISO 13786, EN ISO 13370
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|Computationa| performance enhancement for multiprocessor systems

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

Remark: This function requires a valid license feature MULTICORE.

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

Complex calculations (such of more then 1 million equations) can be critical in terms of time factor - the 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 but also die memory architecture of the system determine the effective
computational power which is available to AnTherm.

By employing the MULTICORE-Option the software can access multiple CPUs oder CPU kernels and by that significantly
improve the efficiency. By 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 simple measurement.
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Processing power of the Solver in AnTherm on a Core i7/920 computer in the function of
employed CPU cores

Above picture shows, that the theoretical multiplication of the computing power will not be reached by simply 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 also: Solver window, Application settings
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|Immersive 3D stereo (binocular) experience

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 real 3D by turning into stereo capable interactive imagery.

STEREOS3D-option: Stereoscopic, binocular display of three dimensional evaluations is is
only possible with an active STERO3DVIEW-Option of the program.

Stereo viewing is even possible with very cheap Read-Blue glasses. By utilizing more advanced equipment, such as Crystal-
Eyes or NVIDIA 3D Vision glasses, fully immersive stereoscopic 3D experience of colourful visualizations can be made
available to nearly any user’s desktop PC.

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

v
y

Vapor il g fieerl
100 . F130 200

Remark: Using binocular stereo modes requires a valid license feature STEREO3DVIEW

See also: 3D Navigation within 3D windows
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\Country specific localisation - important 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. Please note, that 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. The opposite might also be
valid (e.g. German systems use comma - the , 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 AnTherm® provided application User interface language setting does not affect the operating system setting for
the decimal comma or dot.

See also: Application settings

59


http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Starting the program

Start the application from Windows Menu Start->Programs—>AnTherm—>AnTherm.

It is also possible to start processing of a AnTherm project file directly from the Windows File Explorer. The double-click
onto the project file (AnTherm project file has an extension .antherm) within the windows file explorer will start the
program and open the chosen file.

If the installation of the program has been successfully completed, you will be shown the Main application window
together with further application windows embedded in it. The Tip of the Day shown immediately after application start
provides useful hints on application usage.

Pressing the F1 key or using the menu Help-» Contents will show you the documentation - user guide, program
reference, tutorials etc.
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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, depending on the installed
and loaded template. All 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 final shutdown of AnTherm positions of windows are saved
together with all further application settings.

Depending on application setting AnTherm will on its startup either initially load a template project file project.xml from the
installation folder or it will load the recently open project automatically.

Working with the program is controlled from the main menu and from various editing, dialog or evaluation windows and
their context menus.

Tip: If immediately after starting the program the message , The application failed to initialize properly (0x000135). Click
OK to terminate the application” is shown, please check if ,MS.NET Runtime” is installed on your computer — see also
Installation of MS.NET Runtime or Installation of the Program .

Tip: The program's User Interface is shown in the language chosen 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
Menu Edit->Settings... (or Bearbeiten—>Einstellungen...) and within the settings dialog set the User Interface Language
(Sprache der Benutzeroberflache) according to your needs from languages available in AnTherm.
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VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible with an ” el ALt
active VAPOUR-Option of the program.. s N

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. Simultaneous execution 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 with the application setting "multiple app-instances allowed". This functionality is
implemented by acquiring the mutex "{4927A7F0-BD15-499d-A82A-5EE422C6FF3F}" (arbitrary chosen GUID).

See also: main menu, input windows, main window, MDI/SDI, application settings, standard project projekt.xml,
Installation of the program, Tutorials und Cook-Books
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\Project types

Following project types can be created and processed:

e 2D project
e Layered 3D project
e 3D project

Projects can be converted to different type too (e.g. using a 2D model as a template for more sophisticated 3D
modelling).

12D project

Primary property of a 2D project is 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 third dimension - i.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 will partly or fully overlap_elements earlier in the order if covering common plane area.

Note: Internally AnTherm represents the 2D model as a single layered 3D project with the thickness of exactly 1000 mm - i.e.
1,0 m - in Z direction.

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

Remark: To support graphical entry the underlay can be registered and shown within the plane of Elements2D window.

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

Primary property of a layered 3D project is given by its geometric modelling of planar slices consecutive to each other
(slices itself are identical to a 2D project type).

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

0

4
3

2
1 layers

Three dimensional model is given by assigning a thickness to each such planar slice.
In Antherm each such slice with assigned thickness is called leyer.
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Final "layered 3D project" contains ordered series of layers. The sequence can be controlled by the layers 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 one dimension and the extent in this direction is exactly 1000 mm - i.e.
1,0 m.

Remark: To support graphical entry the underlay can be registered and shown within the plane of Elements2D window.

13D project

Primary property of a 3D project is 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 elements will partly or 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 dimension and the extent in this direction is exactly 1000 mm - i.e.
1,0 m.

Remark: To support graphical entry three underlays can be registered and shown within respective planes of Elements23
window quadrants.

'Converting between project types

o A 2D project can be transformed (converted) to a layered 3D project.

. A 2D project can be revolved (rotated) to produce 3D project based on a 2D template.
Warning: Revolution to a 3D project is irreversible.

. A layered 3D project can be converted to a 2D project only if it contains only one layer.

. A layered 3D project (and a 2D project too) can be converted to a 3D project.

. During the conversion AnTherm will assign each element to a additional group named
,Layer#:LayerName/Thicknessmm®. This allows element selection by its original (prior to conversion) layer structure
(context menu of element processing->Select->By Group).

Warning: Converting to a 3D project is irreversible.

. A 3D project can be converted to a 2D project only 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 project can be converted to a layered 3D project. The conversion will create 3D Layers in the Z-directions for all Z-
coordinates existent in the project. Layer names will be derived from that Z-coordinate values. All elements are then
added accordingly to respective layers.

Warning: This conversion need not be reversible.
Important: Element of Z-thickness equal Omm will not be included in the conversion and ignored.

See also: Create new project, Converting a project, Working with files, 3D-Layered model
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\Coordinate system

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

Normally one places the footprint at the X-Y plane, thus coordinate values of the X axis grow to the right and those of the Y
axis towards the back, hence the Z axis shows upwards along the structural levels.

The view from right is then parallel to the Y-Z plane, and the front view is parallel with X-Z plane.
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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 in advance any mistake or confusion regarding the direction of axes.

Note: Labelling of the axes titles can be modified in application settings .

See also: Projec types, Element Editor, Elements 2D window, Elements 3D window, Elements 23 window
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IResults & Evaluation

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

Reports

Reports provide computational results as textual, printable output. All reports can be

e viewed on the screen,

e saved as PDF, XLS, DOC or RTF file_for further processing,
e printed on the printer and

e searched for specific words and phrases.

Following reports are available and can be requested form the Main menu of the program:

Report builder

The report generator allows you to create completely custom reports. Microsoft Word is required.

Data Entry . .

detailed listing of entered data
Report
Modelling a summarizing report for the modelled construction, used materials, spaces, surface properties and
Report power sources
Coupling Coeff. Output of the calculated matrix of Thermal Coupling Coefficients (the conductance matrix) along with
Report calculation precision indicators.

Results Report

Output of surface temperatures under defined boundary conditions at coldest surface points of each
space, along with their location (coordinates) and respective temperature factors fgg;.

The 2" part of this report outputs temperature values at given probe points under defined boundary
conditions. .
If there is vapour solution also, values of vapour saturation pressure and partial pressure are ¢ < -
also shown. o

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 refer to license terms and conditions of use regarding these output
contents. Just below the heading the file name (the project file) is shown followed by the user chosen short project
description. Specific calculation and simulation results are displayed below this general information.

'Graphical Evaluations (Visualization)

Graphical evaluations are used to visualize simulation results as two- and three-dimensional picture renderings. The
choice of primary function provides following visualizations:

e Representation of temperature distribution (colour mapped picture, iso-lines/isotherms, iso-surface, slices, profile-

diagram),

e Representation of heat flux/heat stream flow (colour mapped, isolines, streamline(s), vector arrow(s), isosurface,
slices, profile-diagram) und
e Representation of dew point (colour mapped view, isolines),

Representation of interstitial (core) vapour pressure distribution (partial pressure, saturation pressure or

pressure difference, relative core humidity) (colour mapped view, isolines/isobars, isourface, slices, profile-

diagram)
e Representation of vapour diffusion flux/stream flow (colour mapped view, isolines, streamline(s), vector % 7
arrow(s), isosurface, slices, profile-diagram). C

e  Visualizations can be easily adjusted to user's needs and according to specific requirements: e
e Changing the transparency/opacity of visible figures

o Selection of value intervals and function specific adjustment

e Choice of different slice planes or probing points

e Selection of used colouring tables or by choosing single colouring

e Switching to On/Off of specific elements of visualisations (surface, edges, axes, slice planes etc.)

o Adjusting further display parameters. like light effects, position and size of the picture etc.
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At any time the graphical display can be copied to the clipboard for further transfer to other applications (for example to
create compound reports).

Visualizations can also be saved (exported) to picture files (PNG, GIF, JPG, TIFF, ...) or to 3-D scene files (VRML, OOGL,

IV, ...) for further processing.

Following visualizations can be shown in Results 3D window :

| Temperature distribution:

Surface
temperatures

Isotherms of surface
temperatures

Temperature
distribution on on a
slice plane

Isotherms on a slice
plane

Isosurface for one
value of
temperature

Value of
temperature at one
chosen point.

Diagram of
temperature along a
profile line.

Displaying the colour mapped distribution of temperature on the surface of the construction. The
representation can be adjusted by choosing different colour table which assigns colour to intervals of
the temperature values.

Displaying the distribution of temperature on the surface of the construction by isolines, i.e. lines of
constant temperature. Isotherms can be coloured by applying the colour table which assigns colours to
temperature values. The assignment of isolines to values of temperature can be controlled by user
input.

Displaying the colour mapped distribution of temperature on a slice plane cutting through the
construction. The representation can be adjusted by choosing different colour table which assigns colour
to intervals of the temperature values. The position of the slice plane - always parallel to axes planes -
can be set by input of the coordinate at the intersection of the axis perpendicular to the slice plane.

Displaying the colour mapped distribution of temperature on a slice plane cutting through the
construction by isotherms, i.e. lines of constant temperature. Isotherms can be coloured by applying the
colour table which assigns colours to temperature values. The assignment of isolines to values of
temperature can be controlled by user input.

Displaying a surface of constant temperature (iso-surface) for one freely chosen value of temperature.
The assignment of the colour of the surface to the represented temperature is applied by selecting
colour table.

Displaying a numerical value of temperature at one freely chosen point of the constructions. The
position of this probing point is set by positioning slice planes XY/YZ/ZX. The value shown corresponds to
the point of intersection of those three planes.

Displaying the X/Y-diagram of temperatures along the chosen profile line. The position of this profile line
point is set by positioning slice planes XY/YZ/ZX. The diagram shown corresponds to values along the
intersection of two of those three planes.

| Distribution of heat flux (heat stream and heat stream density):

Heat stream density on Distribution of heat flux (modulus of heat stream density) on the surfaces of the
construction's surface construction is shown as a coloured picture. The assignment of colours to heat stream

density values depends on the chosen colour table.

Isolines of heat stream density  |Display the distribution of the heat stream density on the surfaces of the construction
on the construction's surface shown as isolines, i.e. lines of constant heat stream density values. The colour of the lines

depends on the colour table chosen.

Heat stream density on a slice Displaying the colour mapped distribution of heat flux on a slice plane cutting through the

plane construction. The colouring of the slice plane depends on the colour table chosen. The
position of the slice plane is given by one coordinate.

Isolines of heat flux on a slice 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 chosen colour

table.

Isosurface for one value of heat |Displaying a surface of constant value (iso-surface) for one freely chosen heat stream

stream density

density. The colour of the surface depends on the colour table chosen.

Streamline(s) tracing the heat Display of the heat flow streamline from/to any chosen point within the construction. The
flow through the construction colour of the streamline depends on the colour table chosen.

Vectors (HedgeHog, Arrows) Display of the heat flow at any chosen point or points within the construction by arrow
tracing the heat flow through the |glyphs. The size of vector symbols follows the heat stream density. The colour of glyph

construction

symbols depends on the colour table chosen.
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Heat flux diagram along a profile Display of a X/Y-diagram of heat stream density along the chosen profile line. The position

line.

of this profile line point is set by positioning slice planes XY/YZ/ZX. The diagram shown
corresponds to values along the intersection of two of those three planes.

| Dew point values at construction's surfaces

Dew point values at
construction's surfaces

Isolines of dew point
valuse on construction's
surfaces

Displaying the colour mapped distribution of dew point values on the surface of the construction
(calculated from the surface temperature and space air temperature). The representation can be
adjusted by choosing different colour table which assigns colour to intervals of the dew point
values.

Display of the distribution of dew point values on the surface of the construction shown as isolines
(lines of constant dew point value). The assignment if the colours to dew point values depends on
the chosen colour table.

core humidity

Distribution of vapour pressure difference, saturation and partial pressure, relative interstitial

Pressure distribution on
the construction's
surface

Isolines of pressure
distribution on the
construction's surface

Pressure- or pressure
difference distribution
on a slice plane

Isolines of vapour
pressure on a slice plane

Isosurface for one
pressure or pressure
difference value

Output of pressure
difference at one chosen
point.

Pressure difference

diagram along a profile
line.

Display of pressure or pressure difference distribution on the surfaces of the construction is shown
as a coloured picture. The assignment of colours to pressure values depends on the chosen colour
table.

Display of pressure or pressure difference distribution on the surfaces of the construction is shown
as isolines, i.e. lines of constant values. The colouring of isolines is applied according to the chosen
colour table.

Displaying the colour mapped distribution of pressure or pressure difference on a slice plane cutting
through the construction. The representation can be adjusted by choosing different colour table
which assigns colour to intervals of pressure values. The position of the slice plane - always parallel
to axes planes - can be set by input of the coordinate at the intersection of the axis perpendicular to
the slice plane.

Displaying isolines of vapour pressure or pressure difference on a slices plane cutting through the
construction. Lines of constant pressure are coloured as set by the chosen colour table.

Displaying a surface of constant value (iso-surface) for one freely chosen vapour pressure or
pressure difference. The colour of the surface depends on the colour table chosen.

Displaying a numerical value of pressure difference at one freely chosen point of the constructions.
The position of this probing point is set by positioning slice planes XY/YZ/ZX. The value shown
corresponds to the point of intersection of those three planes.

Display of a X/Y-diagram of pressure difference along the chosen profile line. The position of this
profile line point is set by positioning slice planes XY/YZ/ZX. The diagram shown corresponds to
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 c OO
possible with the Vapour option of the program. € g

Distribution of vapour Display of vapour stream density distribution on the surfaces of the construction is shown as a
stream density on coloured picture. The assignment of colours to density values depends on the chosen colour table.
construction's surface

Isolines of vapour stream |Display of vapour stream density distribution on the surfaces of the construction is shown as
density on construction's |isolines, i.e. lines of constant values. The colouring of isolines is applied according to the chosen
surface colour table.

Vapour stream density  |Displaying the colour mapped distribution of vapour stream density on a slice plane cutting through

on a slice plane the construction. The representation can be adjusted by choosing different colour table which
assigns colour to intervals of density values. The position of the slice plane - always parallel to axes
planes - can be set by input of the coordinate at the intersection of the axis perpendicular to the
slice plane.

Isolines of vapour stream |Displaying isolines of vapour stream density on a slices plane cutting through the construction. Lines
density on a slice plane |of constant pressure are coloured as set by the chosen colour table.

Isosurface for one Displaying a surface of constant value (iso-surface) for one freely chosen vapour stream density. The
vapour stream density  [colour of the surface depends on the colour table chosen.

value

Streamline(s) tracing the Display of the diffusion flow streamline from/to any chosen point within the construction.

vapour diffusion flow through The colour of the streamline depends on the colour table chosen.
the construction

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

diffusion flow through the The colour of glyph symbols depends on the colour table chosen.

construction

Vapour flux diagram along a Display of a X/Y-diagram of vapour stream density along the chosen profile line. The position
profile line. of this profile line point is set by positioning slice planes XY/YZ/ZX. The diagram shown
corresponds to values along the intersection of two of those three planes.

See also: Evaluation windows, Results 3D window, Main menu, Main window, Secondary functions, Active 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 understanding the AnTherm
application, are presented and defined briefly in the following sections.

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

book "Warmebriicken"Read more on theoretical concepts of AnTherm:

See also: Theoretical background

Basics and Some Theory of AnTherm

Environmental Factors

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

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

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

as well as
e 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. Beyond preventing 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 also: Thermal Transmission, Surface 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 generally transmitted by a combination of conduction, convection,
and radiation. When considering heat transfer within and through solid (homogeneous or non-homogeneous) building
materials, heat conduction is the primary transmission factor; the effects of convection and radiation are typically
negligible.

heat Conduction through homogeneous planar building components (i.e. composed of one or more layers of
conduction  material with parallel surface planes) occurs in a single direction: normal to the component surface. This is
referred to as one-dimensional heat flow, and is characterised 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 structure.
Geometries of non-planar components (construction joints, floor-wall connections, balconies, etc.) give rise to
heat flow patterns of more than one direction, that is, to two- or three-dimensional heat flow.

thermal Regions or elements of a building construction characterised by multi-dimensional heat flow patterns are
bridge called thermal bridges. In contrast to regions of one-dimensional heat flow, thermal bridges are typically
cold bridge  associated with local peaks of heat loss, which correspond to characteristic drops in the interior surface
heat bridge  temperature.

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

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

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

thermal Part of the building envelope where the otherwise uniform thermal resistance is significantly changed by:
bridge
(defined in e full or partial penetration of the building envelope by materials with a different thermal conductivity
1SO 10211) and/or
e achange in thickness of the fabric
and/or

e adifference between internal and external areas, such as occur at wall/floor/ceiling junctions

linear thermal Thermal bridge with a uniform cross-section along one of the three orthogonal axes (as defined by ISO 10211)
bridge

point thermal Localized thermal bridge whose influence can be represented by a point thermal transmittance (as defined by
bridge ISO 10211)

See also: Thermal Heat Conductance, Methods 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 be non-linear, and thus very
complicated to evaluate. Fortunately, for most construction situations of interest, 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

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

o forfeiting an exact treatment of radiation exchange within the spaces in favour of an approximation of this factor
through adjusted surface transfer coefficients.

thermal

conductance,
L3D

[wW/K]

conductance
matrix

thermal
transmittance,
U-value,

LID

[W/m’K]

length-related

conductance,
LZD

[W/mK]

In light of this simplified physical model, it can be stated that the amount of heat which flows from one
space to another, Q, is proportional to the temperature difference between the two environments under
consideration (i and j). The factor of proportionality is a conductance, L;, and linearly defined by

Q=L;*(Ti-T;)

The analogy of an electrical circuit can be extended to model a building structure more generally as a set of
environments thermally connected through a resistance, i.e. the heat-conducting material elements. A
complete description of the thermal relationships in a particular structure is given by a conductance matrix
of values for all thermal connections, i ¢ j, between the spaces of the model.

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

The area-related term "thermal transmittance" (U-value in Wm’ZK'l) 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":

1/U=R =R+ 2R+ 1/a, = 1/0; + 5R; + 1/,

whereby asi and ase are the surface transfer coefficients of the interior and exterior environments, and 2Rj
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, A:

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

A further type of special situation is given where two-dimensional 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 section - under the assumption that no heat flow occurs normal to the section plane. In this
case, a length-related conductance, L?° [Wm™K™, must be calculated for the applicable region.

The most general case, of course, is that of three-dimensional heat flow. For the regions of a construction
in which no directional assumptions can be made about local heat flow patterns, only the evaluation of the
(3D) conductance, L3D [WK-1], provides a reliable indicator of the thermal behaviour.
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total
conductance

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

The model is sub-divided by introducing theoretical cut-off planes, which must be located such that any
potential heat flow through these planes can be considered negligible.

The total thermal conductance of a building thus modelled can be written as
30 an
L =Z:;fi +ZLJ- ""?_;""ZU&'A&
i I k

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

This reliable and flexible approach to analysing the thermal 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 three-dimensional conductance results with the necessary precision

The program AnTherm makes use of the linear nature of the heat conduction model by first determining a
generally applicable calculation model: a characteristic set of temperature-independent base solutions (see
also "Method of Analysis").

See also: Linear and Point Transmittance, The building envelope as thermal heat bridge, Theoretical background
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Basics and Some Theory of AnTherm
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, W

[W/mK]

Psi

point thermal
transmittance, X

[W/K]

chi

heat flow rate in the steady 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 thermal
bridge.

The linear thermal transmittance is given by:
2D z
¥=IP-DU, b
7=
where:

W is the linear thermal transmittance Psi of the linear thermal bridge separating the two
environments being considered;

L2D is the thermal coupling coefficient obtained from a 2-D calculation of the component separating
the two environments being considered;

Uj is the thermal transmittance of the 1-D component j separating the two environments being
considered;

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

J is the number of 1-D components.

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

heat flow rate in the steady state divided by the temperature difference between the environments on
either side of a thermal bridge (definition in 1ISO 10211)

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

The point thermal transmittance is given by:
3D T J
x=1L _EUJ"A'_Z!’L}'!I
= 7=1

where:

X is the point thermal transmittance Chi of the point thermal bridge separating the two
environments being considered;

is the thermal coupling coefficient obtained from a 3-D calculation of the 3-D component
separating the two environments being considered;

is the thermal transmittance of the 1-D component j separating the two environments being
considered;

is the area over which the value U; applies;

are respective linear thermal transmittances (see above);

is the length over which the value ¥; applies;

is the number of 2-D components.

is the number of 1-D components.

3D

S

~--e>
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Note: When determining W and x values, it is necessary to state which dimensions (e.g. internal or
external) are being used because for several types of thermal bridges the W and x values depend on this
choice..

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

I J
=L+ Usdi—y. 21

fwl J=l

An alternative expression for the total coupling coefficient L;; which uses the linear and point thermal transmittances, ¥ and
X, is then given by

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

where:

Ukijy is the thermal transmittance of part k of the room or building;

Ax is the area over which the value Uy, applies;

Wnj) s the linear thermal transmittance Psi of part m of the room or building;
I is the length over which the value W, applies;

Xnij)  is the point thermal transmittance Chi of part n 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 thermal transmittances;

Note: In above formula ZA, is equal to the total surface area of the envelope.

Note: L;; is equivalent to the heat transfer coefficient, H often used in other standards.

See also: Conductance , On calculation of W-values for building constructions in connection with ground, Theoretical
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 surface - where condensation is most likely to occur - is of
humidity / particular interest. Humidity exceeding the saturation level of an environment, i.e. the condensing humidity
dew point or dew point) [%], leads to condensation. This value is directly linked to the temperature at any given

location under.

temperature Therefore surface points at which a temperature minimum can be expected to occur must be localised in
extremes the model and explicitly evaluated with respect to specified conditions:

e  boundary conditions - air temperatures [°C]

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

e  associated condensing humidity (the dew point) [%]

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

Building elements which absorb and re-emanate solar gain can also be effectively approximated as heat
sources and thus evaluated in order to assess constructions critically affected by solar radiation.

Condensation  Besides the avoidance of harmful water vapour condensation the mould growth or corrosion are 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 temperature, T, at any given point in a model can also be
described as the result of all the space temperatures, T, through T,, weighted for the specific position and summed:

T=go*To+gi°T1+ ... gnTp
g- The set of weighting factors, g, through g,, must be determined for each point of the model to be considered more values
closely. These so-called g-values are normalised such that their sum is equal to one.

If all the interior spaces are set at the same temperature (T; for T; through T,), and T, is defined as the exterior
temperature (T,), then the equation above can be simplified to

T=go*Te+ (1 -go)eT;
and re-written as
T=Ti-go*(Ti-T.)
In this case, go represents a generalised version of the f-value familiar from the evaluation of surface temperatures

for one-dimensional heat flow (based on U-values). Contrary to a conventional f-value, which applies to the entire
interior surface plane, the g-value above is only valid for a specific point of a thermal bridge.

Once g-values have been characterised for the coldest points of all interior surfaces, however, the temperatures resulting at
these points can be evaluated as simply as with the one-dimensional method Factors.
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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 is to delineate the direction of flow (vector) through the
building component with lines drawn at prescribed intervals. The area bounded by two lines in the diagram
represents a 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 denser the
lines in a region of such a diagram, the more heat flows through this region. Thus local peaks of heat loss (and
predictably cold surface points) are easily discernible.

Due to the two-dimensionality of graphic illustrations, however, three-dimensional heat flow patterns cannot be
meaningfully rendered with such a diagram. Therefore the three-dimensional rendering provides one streamline
through the arbitrarily chosen point.

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

Since isotherms represent a two-dimensional section through a temperature distribution rather than vectors
directly, the isotherm method is also suited for (partial) rendering of three-dimensional heat flow situations (on
surfaces or slices).

Further method of heat flow representation is to render the heat flux distribution in a component - e.g. as
colorized representation of values on on surfaces or slices or with isolines_of the same heat flow density. Such
rendering provides clear heat flow pattern and allows easy identification of regions of increased heat flow.

For the three dimensional case the use of isosurface provides valuable alternative to isolines.

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

By utilizing the view onto the isosurface of equal values of heat flux one can visualize areas of increased heat
flow rates and by that easily identify design, geometrical or material weak spots of the building component in
three dimensional renderings.
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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 are linear and homogenous by nature.

base This means that one set of solutions, calculated for a specific set of conditions, can be "re-used" as the basis for

solutions solutions under differing conditions by superposition, i.e. by linear combination of selected base solutions. 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.

Thus the temperature distribution, a function of the three spatial coordinates, can ultimately be written in the
simple form of a sum of temperature values. The individual temperatures are the result of the actual 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, base solutions are effectively a generalised form of weighting factors (g-values) - a function of
position for a given space, j: gj(x,y,z).

The calculation approach in the program AnTherm uses this circumstance to minimise over-all evaluation time.
One set of base solutions need be calculated only once to characterise a given model, which can subsequently be
considered under varying boundary conditions without repeating the time-consuming computation necessary to
solve the primary set of differential equations.

Computation time is further reduced by utilising the weighting function character of base solutions (normalised
such that their sum must equal 1). Hence, if n cases have been selected, only n-1 solutions need to actually be
calculated. The n-th base solution is then very simply derived as a difference of the sum to 1, that is, by a separate
stage of superposition.

Basics and Some Theory of AnTherm
Calculation Model

Using the concept of a conductance, L; (between the spaces i and j), the heat which flows out of space i is a sum
depending on the temperatures of space i and of all other spaces, j:

0= Ly (Ti-T)
]

Since L; can be proven to be symmetrical (= L;), this equation 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 as nodes in a
heat conducting network.

equation Thus the heat conduction 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 matrix.
Furthermore, only the thermal coupling between spaces which interchange heat directly through the building
component ("neighbouring spaces") is of practical effect; coupling between indirectly connected spaces is
generally negligible.

boundary  Asthe equation above shows, in addition to the appropriate value in the conductance matrix, either air
conditions  temperature or heating load must be defined for each space of the model (evaluation boundary conditions) in
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 used by AnTherm is based on the sub-division 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 conductance of each connection depends on cell size and thermal
conductivity of the material "filling" the individual cells. Therefore, the cell structure must be defined such that each cell can
be assigned a single, homogeneous material.

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

geometry evaluated. A concrete grid is generated by dividing the model with a series of grid planes 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 program sets up an appropriate linear
system of equations automatically. This equation system then needs to be solved numerically with an iterative

method.
relaxation The convergence process of the relaxation method used by AnTherm is entirely dependant on the value of the
factor relaxation factor w. Initially this factor is defined only within a given range:

1fsw<?2

The "optimal" w-value is defined as the constant value of w which leads to the most expedient convergence of
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 is
therefore an analysis of this system, followed by an iterative calculation to approximate a preliminary
"optimal" *-value, wO0. This stage can be influenced by two parameters defined in the solver-parameters form:

e  The termination condition for determining wy is satisfied when the absolute difference between last
value of wy just calculated and the "old" value from the previous iterative step falls below a limit for
which wy is considered solved. This limit is called OMEGAO_DELTA within the solver-parameter set.

e  Afurther termination condition is given by the maximum number of iterative steps which the
program allows before stopping calculation and accepting the last value of wg as optimal for the next
stage of calculation. This step number limit is defined by OMEGAO_STOP.

A more precise approximation of w0 (e.g. by setting a more stringent termination condition or increasing
calculation time) is usually unnecessary, since w0 just serves as an initial parameter for the relaxation factor
w, which is then modified with each iteration in the course of the second stage of calculation.

relaxation The range of w variation,
factor
variation Winin S W < Winax
depends on w0 for the lower limit according to the following equation:
Wrnin = Wo - K ¢ (wp - 1) ® (wo -2),

whereby k is a pre-defined parameter between -1 and 0.

Since k is negative (wmin < w0), specifying a greater absolute value of k results in a larger difference between
wmin and w0, and thus a larger range. This parameter is set as OMEGA_MIN.The upper limit of the range of w
variation, wmaky, is a set value between w0 and 2. This is defined as OMEGA_MAX.

In the second stage of calculation, the first step is performed with w = wmin. The relaxation factor is then
increased incrementally with each iteration until either wmax is reached or the process begins to diverge,
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whereupon w is set back to wmin and calculation continues.

The increments of w variation also vary: low values of w in the beginning are run through rapidly, but the
increment approaches 0 asymptotically as w approaches the value of 2. The increments are calculated such
that the approximated optimal value of w0 is reached within a given number of iterations starting from wmin.
The standard number of assumed steps is relatively small number set as OMEGA_WEIGHT=-3.

As already mentioned, w is set back to wmin as soon as the iterative results begin to recognisably diverge. The
criterium for discerning whether the solution process is converging or diverging is the absolute value, Amax,
i.e. the deviation of the results from one iteration to the next. Hereby a mean value of Amax is calculated from
the last n steps and compared continually with the current Amax. The number of steps included in the mean
value for comparison, n, is also defined as a solver-parameter and called OMEGA_TESTNUM.

The calculation process is considered divergent when Amax equals or exceeds the comparative mean value.
However, it would be impractical to set the relaxation factor back automatically every time this condition is
satisfied before a certain minimum number of calculation steps has been performed. This quantity is a further
criterium which must be met before an w set-back occurs. The standard minimum number of iterations here is
23, defined as OMEGA_VETO.

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

Finally, in order to "smooth" the results of calculation, a post-run of iterations is performed with a constant
relaxation factor, w = 1 (defined as OMEGA_POSTRUN=1.0). An increase in this parameter should be avoided
so as not to jeopardise the smoothing effect of post-calculation. The number of iterations of this stage is
prescribed as POSTRUN=15.

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

e fineness of the grid (calculation geometry).

e  stringency of the termination condition (calculation time).

e  precision of computation ("double precision").

The first two of these factors can be manipulated by the user, though the standard parameters used by
AnTherm are adequate for the evaluation of most models to be considered.
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|Main 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 the main menu and various editing, dialog or evaluation windows.
File->Neu.

& AnTherm - 3Ds - D:\Entw'\Walter'WalterWorkDir'Beispiel_1.antherm =] 3]
File Edit Results View Window Tools Help

Elements2DForm X Descritpion Editor B x|
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Priifreferenzfall 3 der EN IS0 10211-1:1935, Anhang &  (Bild 4.3)
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I~ Opaque
Opacity
0.20 3:
IV Solid
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I~ Spaces
4 »
New I Delete | Fit zl‘ﬂ_v_j_zj _EJ _EC_J
ElementBrowserform ] x|

iling" Depth= 1000
ad bearing wall" Depth= 150
3 insulation" Depth= 50

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

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

x| y2] 22 Detai
® 0 2150 1000 Room Name : "Room 0" Surface Name : “exteriour er
% 1300 2150 1000 Room Name: “"Room 1" Surface Name : “room 1" o =
% 1300 1000 1000 Room Name : “Room 2" Sulface Name : “room 2" o =
® 100 2150 1000 Material Name : “material 3" = 1
% 150 2150 1000 Material Name : "material 2
%
%
%

Type #1 vz
1. SpaceBox -1000 00
2. Space Box 300 1200 O
3. Space Box 300 0o
4. Material Box 0 00
5. Material Box 100 00
[3 0
% 0
8. 0

Material Box 150 0 300 2150 1000 Material Name : "material 1
1300 1150 1000 Material Name : "material 4

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

. Material Box  -600 1000
. Material Box 300 1150

Layer Name : |floor/ceiling —
4 ol I — el L
New ﬂl .ﬂ.ﬂ _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 screen - as defined by a pre-installed template.

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

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

Depending on the project type of a new, opened, imported or converted project the application will automatically expose
primary editing windows suitable for the project type and/or it will dispose (close) all windows which are not useful for that
one project type and processing stage.

\Drag & Drop of a file onto the main window

When a valid AnTherm project file is 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 Menu File->Open...). The name of the file will not be
added to the Most Recently Used List unless the Shift- or Control-key is held depressed during the drop operation.

Remark: Dropping of a Waebru component file is also supported.

See also: Main menu, Editing and input windows, Evaluation windows, Dialog windows, Miscellaneous 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 the main window.

i

Project File Edit Results.. Datalnput&Entry Evaluation 8& 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 item File will contain the function Print if some report window is currently active. Likewise, when there is an active
report window menu item File>Export will be extended with ">Export->Report..." and while there are active 3D windows
(Elements3D, Results3D) the menu File will be extended with 3D-Navigation menu items, and accordingly, the menu
File=>Export with - Export->Image 3D... and - Export->Scene 3D... with menu Edit extended by - Copy Image 3D.

During some processing steps are executing (e.g. longer operations like calculating the solution or preparing evaluation
data) functions of the main 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 user to select project files from an existing
project (such as "AnTherm-Examples") 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 it easier for users to preserve an
overview of all projects and project files. But the traditional way of accessing project files directly via the Menu File is still

enabled.
Project Selector n
LS i

Project Mame:  AnTherm Examples Date: 2017-01-01
AnTherm-Beizpiele
Contractar:

& New Project
%' Open Project

ma Copy

Il Delete
& Print

—* Forward (works only if you have already opened a project)

Settings
1 About
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Once you open a project from the Project Selector Window (either by double-clicking the project button or clicking the button

once and then clicking the "Open" button), the Project Details Window pops up:

Project Details

aafibll_ s

AnTherm Examples
AnTherm-Beispiele
20170101

COProjekteantherm v9_135_0 in entwwicklunghAnThermixEi'\Release'Beizpie... Date: 2014-03-13

<= Add Existing File

2 New File
(3 Open Reports Folder
=l save

Back

=T
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| Menu File

Program functions put collectively into the menu File are used for file control.
Occasionally there will be further menu items dynamically inserted to this menu, related to specific

Eile

editing windows or result/evaluation windows (if such windows provide additional menu functions).

New—>

Creates a new project - see also project types.
Important: prior to creating a new project it is recommended to
save the current project's data!

New->2D Project

Create a new project for 2D dimensional input only (imput of the
third dimension will be suppressed)

Remark: A 2D project can also be thought as one layer of a "layered
3D project" with the thickness of 1000mm.

See also Project types.

New-» Layered 3D
Project

Create a new project built from series of 2D layers. The input of the
third dimesnion is provided by entering the thickness of each layer
and ordering layers in the layers list .

See also Project types.

Load...

Load Recent »
Save

Save As...
Import »
Export 4
Convert »
Exit

New->3D Project

Create a new 3D project. Component's construction will be
composed of series of cubes placed in the 3D space.
See also Project types.

Load...

Loading an existent project file

Load Recent->...

A project file to open can be chosen from the list of recently edited
project files.

Remark: The number of file names shown (and remembered by the
program) can be changed in application settings.

Remark: The list of recently used project files will be saved to the
application settings file between program executions.

Remark: If the project file listed does not exist the message will be
shown and the cleanup of the list offered.

Save...

A project file to open can be chosen from the list of recently edited
project files.

Remark: The number of file names shown (and remembered by the
program) can be changed in application settings.

Remark: The list of recently used project files will be saved to the
application settings file between program executions.

Remark: If the project file listed does not exist the message will be
shown and the cleanup of the list offered.

Save as...

Will ask you to provide a file name before project data is saved.

Import->

Files created with other applications can be imported into the
application and the data will be transformed to a valid new project.

Import—->Waebru.?BT...

Initiates an import from a WAEBRU component file (i.e. .2BT or
.3BT file).

Import—>aCad DXF...

Initiates an import from specially prepared DXF file.

Import—>Heat2 DAT...

Initiates an import from a Heat2 text input file.

Import—->Heat3 DAT...

Initiates an import from a Heat3 text input file.

Import—>Kobru Initiates an import from a Heat3 text input file.

86DAT...

Import—->Image Initiates an import and registration of an image underlay/overlay.

Underlay... Remark: This will register an image for XY-Plane only (typical for 2D-
and 3D-Layered Projects). To register three underlay images for the
3 planes of a 3D-Project (XY, YZ, ZX) use the context menu of
respective quadrant within the Elements23 window.

Export—> Project data (also including result reports for example) can be

"exported" to various file formats for further processing in other
applications.

Export->Coupling Coeff.

Matrix...

Initiates an export of the matrix of coupling coefficients
(Leitwertmatrix) to a CSV file which can be then otherwise
processed.

Remark: This menu function is only available if there are results
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(the solution) already created and available.

Export->Report...

Initiates an export of a result report to some external file which can
then befurther processed.

Remark: This menu function is only available if some report window
is active.

Export->Image 2D...
Export->Image 3D...

Allows saving of images to a picture file (PNG, TIF, JPG, BMP, GIF)
and places the image onto the clipboard.

Remark: This menu function is only available if some graphical
window is active (e.g. Elements3D, Results3D, Elements2D,
Elements23)

Export-»Scene 3D... Allows saving of a 3D scene to a 3D file (VRML, IV, OOGL, ...).
Remark: This menu function is only available if thre is some 3D
window (Elements3D, Results3D) active.

Convert—> Project data can be "converted" to some other project type.

Convert->Layered 3D
Project

Initiates the conversion of currently edited project data to a new
layered 3D project.

Remark: Not each project can be converted to that project type.
See also Project types, conversion variants

Convert->3D Project

Initiates the conversion of currently edited project data to a new
3D project (in a 3D project Z coordinates of elements can be
entered directly).

See also Project types, conversion variants

Convert—>2D Project

Initiates the conversion of currently edited project data to a new
2D project.

Remark: Only projects homogenous in the third dimension (Z axis
direction) can be converted to a 2D project (e.g. layered 3D project
containing only one layer, or a 3D project of which all elements
share same Z coordinates).

See also Project types, conversion variants

Convert—->Revolve to
3D...

Initiates the conversion by revolution (rotation) of currently edited
project data of a 2D project to 3D.
See also Project types, conversion variants

Print Report...

Initiates printing of some report.
Remark: This menu function is only available if some report window
is active.

Exit

Initiates the shutdown of the application.
Warning: please save project data prior to exiting the application!
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Menu Edit |

Program functions placed collectively in the menu Edit are 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 adjust fine grid generation settings of the Solver params...
params... current project.

Seftings ...
Solver Shows the dialog used to adjust settings of the solver engine in current
params... project.
Settings... Shows the application settings' dialog.

Occasionally there will be further menu items dynamically inserted to this menu, related to specific editing windows or
result/evaluation windows (if such windows provide additional menu functions).

Menu Results... (or the F5 function key)

The menu Results... initiates calculation of results for the currently processed project. Occasionally you will be asked to
save the project data to a project file and to set parameters for fine grid and for the solver engine.

Before the calculation is actually started the application executes series of validation checks on the model construction
entered.

The calculation process can be observed in the Solver window. Which calculations are possible depends on actual model data
and valid application license features.

After the calculation has successfully completed the application will show the coupling coefficients report (Leitwerte) and will
request the input of boundary conditions. Following the later further results reports and evaluations can be performed.

See also: Solver window
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Menu —Data Input & Entry

The submenu Data Input & Entry groups functions

used to open various editing and input windows of the
application. In the normal case most of this windows can be
opened in the processing context from other windows directly
too. The menu Data Input & Entry provides in that sense an
additional function only.

Primary Edit

Opens primary input windows essential for the current
Ptype of project (Description, Element selection, Layers,
Elements 2D, Elements 3D, etc.)

Windows Remark: Which windows are considered essential can be
set by user in the application settings for each different
project type selectively.

All Edit . " s

Windows Opens all input and edit windows of the application

Description

Opens the window "Descritpion"

Edit Element Opens the window "Element Editor"
;Iri:\r;vizts Opens the window "Elements browser"
Elements 2D Opens the window "Elements 2D"
Elements 3D Opens the window "Elements 3D"
Elements2/3D Opens the window "Elements 2/3D"
Materials Opens the window "Materials"
Surfaces Opens the window "Surfaces"

Layers Browser

Opens the window "Layers Browser"
Remark: Not offered for 3D project

Translate .
Opens the window "Translate"
Elements
Stretch .
Opens the window "Stretch"
Elements
Rotate .
Opens the window "Rotate"
Elements
Mirror . T "
Opens the window "Mirror
Elements

Status Report

Opens the window showing the "Status report"

Material .
Opens the window "Baustoffstammdaten"
Database
Isometries . . L . . .
. The list of isometries is shown in the window Isometries.
(of 3D views)

View | Window Tools Help

Data Input & Entry

Evaluation & Reports

2

4

Prirnary Edit Windows
All Edit Windows

Description Window
Edit Element Window
Elements Browser
Elements2D View
Elements3D View
Elements23 View
Materials Window
Surfaces Window

Layers Browser

Translate Elements
Stretch Elements
Rotate Elements
Mirror Elements

Status Report

Materials Database

lsometries (of 3D views)
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IMenu ->Evaluation & Reports

The submenu View—>Evaluation & Reports groups together

functions used to open various results- and evaluation View Window Tools Help
windows of the application. Data Input & Entry ~ »
Evaluat i Boundary Conditions

Report builder Opens the window “Report builder” Probe Points
Boundary Conditions | Opens the window "Boundary Conditions" Data-Entry Report
Probe Points / Opens the window "Probe Points /Extreme :
Min/Max (min/max) Locations" Modelling Report

Coupling C. Report
Data-Entry Report Opens the window "Data-Entry Report" Psi-Value Determination
Modelling Report Opens the window "Modelling Report" Resns Rgport

Probe Points Repart
Results Report Opens the window “Results Report
Coupling Coeff. Coupling Coeff. Report ~ Opens the window All Result Reparts
Report "Thermal Coupling Coefficients” Report

Results 3D Visualization
Surface Opens the window”Surface Temperatures” Isometries (of 3D views)
Temperatures
Results3D Opens the window "Results 3D" Results 3D Parameter
Visualisation
Isometries (of 3D The list of isometries is shown in the window
views) Isometries.
Results 3D The choice list of evaluation parameters is shown
Parameter in the window Results3D parameter

Menu View->2D Navigation

The Menu -> View is only for an active window. Functions of this menu control the movement of the element display within

the view.
Zoom In Zoom Out The view can be ,,scaled”.
Fit to window Adjust the position and scaling in such way, that the whole construction is visible within the
window.
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'Menu View->3D Navigation

Menu items of 3D navigation are displayed as sub-items of the menu View
if there is a 3D window active (Elements3D, Elements23, Results3D).
Functions of this menu control the movement of the camera (observer)
within the three dimensional scene.

Side Turns the 3D view. The camera is moved to one of side view
positions (Front, Bottom, Top etc.)

Rotate The camera is moved on the surface of a sphere (the distance
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 distance
to the object's centre does not change).
Turns are executed in 30° steps

Pan The camera pans.

Zoom The camera moves forwards or backwards.

In/Out With the parallel projection it is equivalent to scaling the
view.

Fit The scaling and position of the view is adjusted to fit the
whole building construction 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 upwards. Scaling adjusted to fit the view.

Perspective

Swithes the 3D display between perspective projection and
parallel projection.

The parallel projection is useful for 2D components or slice
views (see also "Side Views" here above).

Collect The current position of the 3D display (in Elements3D,
Isometry Elements23 or Results3D) is added to the project specific list
of isometries.
The list of isometries can be edited in the window 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 The list of isometries is shown in the window Isometries
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 also: 3-D Navigation (control panel), 3D Navigation in 3D windows, Track-Ball Rotation, Results3D window, Elements3D
window, Elements23 window, Isometries window
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'Menu View->Results 3D

Menu items of Results 3D are displayed as sub-items of the menu View (see above) if there is Results3D window active.
Functions of this menu control settings (parameters) of the evaluation.

Collect Isometry The current position of the 3D display is added to the project specific list of isometries.
The list of isometries can be edited in the window 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 The list of isometries is shown in the window Isometries.

Collect Results3D Current settings (parameter) of a graphical evaluation in the Results3D window are saved and
Parameter added to the project specific choice list of evaluation parameters.

Show Results3D [The choice list of evaluation parameters is shown in the window Results3D Parameter.
Parameters

See also: Results3D Parameter window, Isometries window, Results3D window, General (control panel), 3D Navigation
control panel

Menu Window

The Window menu holds 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 application window (except from main application window). Window Tools Help
Close all windows
Window positions will be reset to its initial positions as of the very first Revert window positions
Revert window application start-up.

1 Descritpion Editor
positions Remark: You must additionally confirm that request before it is

2 ElementBrowserForm
v 3 Elements2DForm

4 Elements3DForm

S LayerBrowserForm

executed.
See also: Initial template of window positions

AnTherm.exe.LayoutPersistence.xml

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 the MDI application mode.
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Menu Tools

The menu Tools collect various application tools. This additional function collectively shown in this menu have no direct
impact on edited construction and are used as help for calculations.

Materials Database

Opens the window "Materials Database"

Materials Database(Custom)

Opens the window "Materials Database"
Custom

Psi-Value Calculator
(manual).

The manual tool to calculate a Psi-Value used for rapid
calculation of the linear thermal transmittance of arbitrary
thermal heat bridge.

Psi-Value Calculator
(automatic)

The automatic tool to calculate a Psi-Value used for rapid
calculation of the linear thermal transmittance of arbitrary
thermal heat bridge.

Chi-Value Calculator

The manual tool to calculate a Chi-Value

U-Value Calculator

A tiny tool to calculate a U-Value of a layered construction.

Air Cavity Calculator

A tiny tool to quickly calculate equivalent heat transfer
coefficient of small air spaces and cavities based on
dimensions of the cavity and heat stream direction.

Condensing Hunidity
Calculator

A tiny tool to calculate condensing humidity (dew point)
based on input of surface temperature and space (air)
temperature.

Periodic / Harmonic Data
Editor

Provides the means of creating, editing and managing
periodic data required as boundary conditions to transient
evaluation (requires TRANSIENT license feature)

Inhomogenous Calculator

The Inhomogenous Layer Calculator can be used to
compute the features of a thermally equivalent
homogenous layer. Possible applications include brick
masonry and wooden walls.

Expression Evaluator

A tiny pocket calculator able to calculate simple expression
(formulas) like 1/25 or Math.Sin(3.14).

Solution Folder Cleaner

A tool used to cleanup unneeded simulation folders.

New AnTherm Instance

The second (or next) new instance of AnTherm will start in
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 the setting
"Multiple app-instances allowed" has been activated within
application settings.

New Instance Saved Project

After requesting the user to save project data (equivalent to
File->Save as...) the second (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 the setting
"Multiple app-instances allowed" has been activated within
application settings.

Settings...

Shows the application settings' dialog.

Tools Help

Materials Database
L=%alue Caloulator

Air Space Caloulator
Condens, Humidity Calc,
Expression Evaluator

95


http://help.antherm.kornicki.com/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.kornicki.com/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.kornicki.com/Forms/PsiValueSimpleCalculatorForm/PsiValueSimpleCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/PsiValueSimpleCalculatorForm/PsiValueSimpleCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/AirSpaceCalculatorForm/AirSpaceCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/AirSpaceCalculatorForm/AirSpaceCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/GrenzfeuchteCalculatorForm/GrenzfeuchteCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/PeriodicDataEditorForm/PeriodicDataEditorForm.htm
http://help.antherm.kornicki.com/Forms/PeriodicDataEditorForm/PeriodicDataEditorForm.htm
http://help.antherm.kornicki.com/Datei/Lizenzdatei.htm#Features
http://help.antherm.kornicki.com/Forms/ExpressionEvaluatorForm/ExpressionEvaluatorForm.htm
http://help.antherm.kornicki.com/Forms/SolutionFolderCleanerForm/SolutionFolderCleanerForm.htm
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/MainForm/MainMenu.htm#Speichern unter...
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm#Mehrfache Programminstanzen zulassen
http://help.antherm.kornicki.com/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

| Menu Help

In the menu Help you will find links to various help and information functions of the application

Contents... Shows the help window and the table of contents of the application's help
system.
Search... Shows the help window and a keyword search window of the application's

help system.

Example Load...

Using the same function as of File->Load a list of files in the examples
folder (created during installation) will be offered. This allows quick access
to example files deployed together with the application installation.

Tutorial....

Shows first page of tutorials (cook book).

Reference....

Shows first page of short reference.

Tip of the Day....

Shows the dialog window "Top of the Day".

Release Notes....

Shows first page of the change log (history of changes to applications).

AnTherm@WWW... [Shows the AnTherm's web page on internet (requires internet connection).
Currently the page at the URL http://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
URL http://www.antherm.kornicki.de/support/CheckForUpdates/ is
shown..
Help on Help... Shows the help window describing the usage of the help system.

Info-,,About”...

Shows the About window of 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 TopMost" the user can decide if the Help window will be
shown topmost to all application windows and automatically minimize with 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 also: The main application window, Editing windows (Input windows), Evaluation windows, Dialog 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.

Following editing windows are used in most cases:

o  Description
Element selection

e Elements 2D

e Elements 3D

e Elements 2/3D
e Element editor
e 3D-lLayers

and most of them share the common Context Menu of Element Editing Functions.

During data entry further windows might be helpful:

e Boundary conditions

e  Probe points

e  Materials and Material

e  Surfaces and Surface

e Translate together with Rotate, Mirror, and Stretch (i.e. transforms)
e  Materials Database

together with following tools:

e  W-Value (Psi Value) Calculator (tool)

e U-Value calculator (tool)

e  Air cavity calculator (tool)

e Condensing Humidity (Dew point) calculator (tool)
e  Periodic / Harmonic Data Editor

e  Expression calculator (tool)

In addition to the above editing/input windows there are further dialog windows used for more input.

|Undo (Ctrl-Z) and Redo (Ctrl-Y) of editing actions

Bl

Editing windows provide the Undo action via the menu entry or a keyboard shortcut Ctrl-Z.

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 order (Redo, 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.
) Remark: Undo operations are available to element and material property editin
. Undo (Ctrl-2) Temark: peratt '8l property editing
actions.
Redo (Ctrl-Y) 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 also: Dialog windows, Evaluation windows (Results windows), The main window, Context menu of element editing,
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Description - window

In the window description you input a short description of the project - as one or multiple lines of text.

B 7 U a | = [0

4

Microsoft Sans Serd ~ 8,25

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 of all project reports.

Project description can be arbitrarily changed in this window.

Description Editor ﬁ
B 7 VU | =@

4

Microsoft Sans Seril ~ 8,25

Project:
Location:
Edited by:
Component:
Date:

See also: Reports, Standard project template file projekt.xml
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Element selection (browser) - window

Element selection (element browser) window shows the list of all input elements of the construction (or elements of the
active layer) in specific order of overlapping.

Element Browser =]}

# Type x1 yii| szl | s x2 y2 z2 Detail -
-100 0 0 x 1525 2200 1175 Room: "Room 0" Surface: "BExt. transfer coeff.” Rs=0,04 E

2. Maternal Box 0 1175 0 x 1525 2200 1175 Materal Name : "Stucco" A=0.8
3. MaterialBox 25 1200 0 x 1525 2200 1175 Materal Name : "Masonry wall" A=0,164
4 Material Box 325 1200 0 x 1525 2200 1175 Matenal Name : "Interior plaster” A=0,7
GINSEReEEERN 345 1200 0 x 1525 2200 1175 Room:"Room 1" Surface: "Int. transfer coeff.” Rs=0,166
A MatenalRav| 4R RGR 0 v 4R 1200 1178 Matedal Name - "Fdedar nlactar” b= 2 >
£ 1]

DE X e D)) =)=

From that window you can select elements for 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 the active layer) in specific order of overlapping.
[E] 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.

Further details on duplicate function are provided in the description of the context menu of
elementediting functions.

Delete Deletes selected element(s) from the list.
After deleting one selected element the selection move to the one before the deleted.

When first element has been deleted the one becoming first after deletion is selected.

If more then one element are selected actual deletion is executed if additionally confirmed by the
user.

See also: Cut elements to clipboard

Undo(Ctrl-2) Undoes (reverts) the latest action(s) in the given editing context.

Redo(Ctrl-Y) Redoes (reapplies) the action lately undone in the given editing context.

E] . Selects the first element in the element list.
First element

E] . Selects an element which is previous to the currently selected in the element list.
Previous

E] Next Selects an element which is next to the currently selected in the element list.

@ Selects the last element in the element list.
Last element

Reorders selected element(s) in the list to the "backmost" position. The element is then located at
E] the beginning of the list thus now being potentially overlapped by all other elements.

Relegate to . .
If more elements are selected 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.

Backmost

Reorders selected element(s) in the list one position "backwards". The element is then located
E] Relegate earlier in the list thus now being potentially overlapped_by 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 in the list order.

This action is inhibited if the chosen element does already occupy the first (backmost) location in

the list.
Reorders selected element(s) in the list one position "towards front". The element is then located
E] Promote later in the list thus now potentially overlapping another 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.
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Reorders selected element(s) in the list to the "frontmost" position. The element is then located
E] p at the end of the list thus now potentially overlapping all other elements.
romote to ) 3
If more elements are selected then each one is promoted by the same distance as the frontmost
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 Exposes the context menu of element editing functions
button
Click left mouse Selection of an element in the element list.
button
Double-click left Selection of an element in the element list and exposing the Element editor window for that
mouse button selected element.
Click CTRL+left Extend the selection with the one element clicked or removes the element clicked from the
mouse button current selection.
Click SHIFT+left Extends the selection with all elements between the one clicked and the one selected earlier.
mouse button
Drag left mouse Selecting of one or more elements touched with the mouse pointer during the drag operation.
button

'Elements list

Each line of the elements list represents one input element. The line shows the type of the element (Space, Material, Power
source, Empty), its position given by entered coordinates (x1,y1,z1)-(x2,y2,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 transfer
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 Number# 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).

|Element editing |

FlementBrowserForm

A double click over a element's line in the elements list will i
. - T B | Type A1 Wzl - e ye 22| Dets
open the Element editor window or expose it if it is already 1. GSpaceBox 100 0 0 = 1595 2200 1000 Rom
open. 2 " " S 5 2200 1000
Clicking the right mouse button over the elements list will 3 Mal Edit Element 25 2200 1000 Mate
| (possibly very complex) context menu of element o Msl copy crhc |25 2200 1000 Mate
reveal {possibly very P 5. Sp o5 2200 1000 Roo
editing allowing choice of element processing functions. This B Mal  CUL Cirkex 05 1200 1000 Mate
context menu and its commands are common to all element 7o Mal poche Chrl+t 00 1200 1000 Mate

editing windows and is described separately. _r append
Duplicate Before Selected
IMowe (Crder » after Selected
Delete Dl
Translate
Fotate
Pirrar
Assign r
Select r
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| Element selection

Clicking with left mouse button with the mouse pointer placed over a line within the elements list will select the element
clicked Keyboard's arrow keys can also be used for such single element selection.

[m Iﬂ (ﬂ IN | Element selection buttons can be used to select single elements: the first in the order, previous to
the currently selected, next to the current or the last one in the element list.

'Selection of multiple elements

While holding the control-key (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 the shift-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 the left mouse 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 element list leads 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.

|a 1ﬂ (q E‘ Command buttons "Promote" or "Relegate" are used to move selected elements in the 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 start or the 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 any more - this
limitation provides the ability to revert the operation in the opposite direction to eventually restore to the original situation
(order).

See also: Element Editor, Order of overlapping, context menu of element editing, Types of elements, Layers window
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Elements 2D - window

The Elements 2D window, together with element list and the element editor provide e
the central front end of the application used for data input of a modelled building I i
construction component. Pressing the right mouse button exposes the context menu
offering all element editing functions.

The Element 2D window shows graphically the list of all input elements (or
elements of the active 3D-layer) in the specific order of overlapping.

Remark: This window has its primary use for 2D- and 3D-layered models only. For
pure 3D models it will only show the Z-view onto the model - thus it is advised to use ©
the Elements 23 window to process pure 3D models.

» B E

(@) « I @&

On one hand the window provides an instant graphical view onto the component O x @h [WERIM FA=E
under construction. On the other it is used as an input device together

with the mouse as a tool to edit current construction. Graphical sizing of elements is supported with the snapping 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.

The 2D view can be copied onto the clipboard to be pasted later into another application (e.g. Word) from the clipboard - for
example for the purpose of integrating this view into some user's report. The image can be saved to a picture file also.

Remark: Functions offered in this window are by far comparable to those offered by Element selection (browser) window,
because both windows show the same list of elements, but in two different representations - graphical and textual.

Element graph

Graphical representation of all elements input (or elements of the active layer) in the
specific order of overlapping.

Inserts a new element (of type "Empty") to the end of the element list.

New
. Inserts a copy of currently selected element(s) into the element list.
Duplicate . . . . . -
Further details on duplicate function are provided in the description of the context menu
of element editing functions.
Deletes selected element(s) from the list.
Delete

After deleting one selected element the selection move to the one before the deleted.
When first element has been deleted the one becoming first after deletion is selected.
If more then one element are selected actual deletion is executed if additionally
confirmed by the user.

See also: Cut elements to clipboard

Undo(Ctrl-2)

Undoes (reverts) the latest action(s) in the given editing context.

Redo(Ctrl-Y)

Redoes (reapplies) the action lately undone in the given editing 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 the element list to the "backmost" position. The
element is then located at the beginning of the list thus now being potentially
overlapped by all other elements.

If more elements are selected 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 the element list one position "backwards". The
element is then located earlier in the list thus now being potentially overlapped by
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 in the list

order.
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This action is inhibited if the chosen element does already occupy the first (backmost)
location in the list.

[Z| Promote

Reorders selected element(s) in the element list one position "towards front". The
element is then located later in the list thus now potentially overlapping another
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.

|Z| Promote to Frontmost

Reorders selected element(s) in the element list to the "frontmost" position. The
element is then located at the end of the list thus now potentially overlapping all 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 the context menu of element editing functions

Click left mouse button

Selection of an element in the element list for further processing.

Turning the mouse wheel

alal

IThe 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 view with 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 the editing mark the function of scaling by the wheel
mouse turns is suspended

EI Fit

IThe position (scroll) and scaling (zoom) of the view will be adjusted to display the
whole component in the window.

Remark: If there is an underlay registered and visible its bound will be taken into
account also.

Drag with left mouse button
depressed (not on the edit
marker)

[The view will be ,scrolled” - displayed area is panned following the mouse.
Remark: You can use scroll bars to pan the view also.

Drag with left mouse button
depressed (on the edit marker)

[Translates the element or changes the position of element's side or its corner.
Remark: If snapping grid is 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 the Element editor window for
that selected element.

Click CTRL+left mouse button

Extend the selection with the one element clicked or removes the element clicked from
the current selection

Drag SHIFT+left mouse button

Selection of element(s) with a lasso

Drag SHIFT+CTRL+left mouse
button

Extending the selection of element(s) with a lasso

CTRL+C, CTRL+X, CTRL+V

Copy or Cut selected elements to the clipboard or Paste elements from the clipboard.

Ej Copy Image

Allows saving of the image to a picture file (PNG, TIF, JPG, BMP, GIF) and places the
image onto the clipboard.
See also: application setting "clipboard image Save-To-File option"
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'The graphical display

The window displays a 2-dimensional slice through the building component. Elements are drawn in
the order of their appearance in the element list. This results possibly (and as desired) in the effect of
overlapping of elements being immediately visible on the screen

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 information shown
applies to the visible (i.e. not overlapped) element. The tooltip text disappears after 5 S
seconds or on any mouse movement or click. o [paustofzelle

Each element is displayed differently depending on its element type_and defined colouring: 'inf. concrete” 1=2,2

e material elements are shown filled in their defined colour

e empty elements are shown as edge line surrounding the ,empty area” and with two
diagonal lines

e space elements are filled with waved lines

e power source elements are filled with a fine net of lines and coloured in red.

Due to the overlapping effect (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 only
if they are selected in the element list.

Selected elements are emphasized with selection markers. When only one element is selected a
editing marker is shown instead and can be used to size or move that one element.

Remark: Line representation used to show elements with zero extent might 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:

e  Scrollbars allow panning of the view (which is also possibly by simply dragging the view with the
mouse).

e Turning the mouse wheel will scale the view around the point below the mouse pointer (enlarged or shrunken).

e The fitting function adjusts the position and scaling in such way, that the whole construction is visible within the
window.

e The colour of the background (which is by default set to black) can be changed within the application setting
"Background 2D-colour".

e A registered image can be displayed as an underlay or as partly transparent overlay for better orientation during
creation of the model.
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|E|ement selection

One or more elements in the element list_can be selected. Selection can also be performed within the graphic view in this

window:
. by using the lasso function_one can select many elements for further processing
. a mouse click while the mouse pointer rests over one element will select that element which then will be

emphasized with an editing marker.

. Remark: If there are more elements stacked below the mouse pointer, each next mouse click will select the one
behind the one currently selected (i.e. in the opposite order to the overlapping sequence).

. a mouse click while the control key (CTRL) is depressed will add the element below the mouse pointer to the list of
selected elements.

. by element selection buttons ll—ﬂ [ﬂ m g |to select single elements from the element list.

| Lasso |

The lasso provides the function for selecting_elements for further processing.

The lasso function will be activated when the shift-key (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 when the mouse button is returned to its
resting position.

When the control key (CTRL) is also held depressed (SHIFT+CTRL+left mouse button) the
selection will then be extended with elements matched with lasso.

To cancel the lasso selection process (i.e. to keep the last selection active) simply
free the SHIFT key while the mouse button 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 elements - the element
editor.

When the right mouse button is depressed in the graphical window, the context menu of element processing is exposed
offering extensive list of element processing functions for choice.

Elements can be selected with a single mouse click or with the lasso function.

If there is only one element selected its position can be changed by dragging the editing marker with the mouse.

O
Functions of the context menu _
Zoom In
Zoom In The view can be ,scaled”. Z00m Out
Zoom Out This is an alternative to using the mouse wheel.
Fit To Window
Fit to window Adjust the position and scaling in such way, that the whole - v Snap to Grid
construction is visible within the window. v Snap to Points
Edit Elamant
Snap to Grid [The function of the snapping grid will be turned on or off.

The "check mark" shows the active setting of this function.
See also: Snapping grind parameters

Snap to Points This is a snapping function, which snaps to already existing
coordinate points and can be turned on or off here.

The "check mark" shows the active setting of this function.
See also: Snapping grid parameters

Snap-To-Grid Shows the dialog used to adjust current snapping grid settings.
params...

Underlay/Overlay-> |Functions respective to underlay/overlay.

Remark: The planar underlay is registered at the plane shown
within the window. Within the context of Elements23 window (i.e. a
3D-Project) up to three underlays can be registered within
respective quadrants.

Underlay/Overlay-> [Offers the dialog "Register Underlay Image" to import an image file
Image Register

Underlay/Overlay-> |If there is an underlay image registered and shown it will be
Image Hide hidden.

Underlay/Overlay-> |If there is an underlay image registered its registration data will
Image Drop removed from the current project.

Underlay/Overlay-> |If there is an underlay image registered it will be shown as
Image Underlay underlay (being occluded by elements entered).

Underlay/Overlay-> [If there is an underlay image registered it will be shown as overlay
Image Overlay 100% [(occluding elements entered) either opaque (100%) or with 50% or
Image Overlay 50% [20% of transparency value.

Image Overlay 20% [The currently selected transparency value is marked with a
checkmark left to the menu item.

See also: Dialog "Register Underlay Image" to import an image file

Many further functions of this context menu are common to all element processing windows and are described
separately.
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|Editing marker

The editing marker is used for 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 centres or corners are dragged (these are emphasized with small rectangles) only the particular edge or
corner will change its position.

By pressing the ESC-key the change initiated by dragging the mouse can be reset to its original state at any moment.

Remark: If snapping to grid is 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 tool-tip. The information shown applies to the edited element. The tool-tip text disappears after 5 seconds or
on any mouse movement or click.

A double-click over the edge of the marker will expose the Element editor window.

'Snapping grid

The snapping grid, if 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 mm) - etc. The setting of snapping grid can be adjusted from main menu via Edit->Snap to
Grid params... . Activation and deactivation of snapping grid is also possible in the context 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 coordinates 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 also: Element Editor, Element selection (browser) window, Editing (input) windows), Context menu of element
processing, Snapping grind parameters, Coordinate system, Export Image 2D, Copy Image 2D
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|Element Editor

The Element Editor window provides a central input function of

o ) ) ) Element Editor ]
construction input. Depending on the type of input or edited element
different input fields are activated or shown. X1:0 X2 - 1525 dX: 1525 mm
Note: You shall switch between input fields by using the TAB-key. Using Yi: 1175 Y2 : 2200 dy: 1025 e
that key confirms the data entry. On the other hand it provides a good e N e 0 e
alternative compared to permanent mouse use. Z1:|u L2111 az:|1'/2  Jmm
The Element Editor window displays data of a element currently selected Box type : | Material Box v]
for editing in the element list. The selection can be taken within element Foor/wall/Secti
selection window and/or in Elements 2D window. Group(s]. Hoor/wat/2ection ave y
The input of coordinate positions x1,x2,y1,y2,z1,z2 of element's box is Material Name : Stucco [:]
common to all element types. Coordinate input is done in millimetres. The :
input can also be given by the entry of the first coordinate and of the related =08 WimK
thickness interval dX, dY, or dZ - the other (second) coordinate will by ] u="0
recalculated accordingly when the input field is being left (e.g.. by pressing 0 :
the TAB-key). = kg/m?

c=0 kd/kgK

Also, regardless of element's type, each element can be assigned to one or

more groups for simplifying selections. ¥ @ [Z] [z] @

By assigning names to space boxes (or Power Source boxes) you will
define boundary conditions for the calculation model.

During the input material boxes and space boxes it is advised to use a an earlier prepared materials list and surface list.
These windows "cooperate" with Element Editor when used in context of assigning material- or surface properties to the box
- a double-click onto a material's line of materials list (or surface line of surfaces list) or a drag-drop of one line onto Element
Editor window results in an assignment of chosen properties thus eliminating further need of (possibly repetitive) input of

those.
Element . x|
Position: 1100 %2:11525  mm Batistoffe’ x|
¥1:40 v2:/2200 Proiektbaustoffe
Z1 ;|IZ| Z2 ;|1 - B austo ~stucco” Lambda= 0.8 -~
B austoff - onry wall" Lambda= 0,164
) B austoff - jor plaster'' Lambda= 0,7
Type:| Raumzelle Baustoff - Name: "Adhesive mortar'' Lambda= 0,271
; Baustoff - Name: "Reinf. concrete' Lambda= 2,2
Gitpeelil I LI Baustoff - Name: "Sand cushion' Lambda= 1 Ll
D aviabaft Bl arnm: "Comaaime abeim!' | crsbdao N1E
Dberfléchenbez: |exterior surface
Alpha : |25 W meK) x|
Farbe :
: exterior surface’ Alpha
Raumname ;Iextenor b\— “Bez.: "interior surface" Alpha=6
Dupikat | Voriges | Nachstes |
Both windows (the materials list or surfaces list) can be opened by clicking the "..." button placed to the right of material's

(or surface's) name field.
Remark: A drag-drop of a material or surface (from a materials list or surface list) onto the Element-Editor is only allowed if
there are elements of corresponding type (material box or surface box) selected.

Remark: Assigning material properties can be done from the materials database window too (by a drag-drop or by a
double-click).

Pressing a right mouse button over Element Editor window exposes (possibly comprehensive) context menu of element
processing which provides further editing functions. This context menu and functions provided by is it are common to all
element editing windows and described separately.
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Input fields Are used to input detailed data of one element - see below.
New Inserts a new Element (of the Type "Empty") at the end of the element list (or creates a duplicate
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 SHIFT-key while that button is depressed will additionally swap coordinates of the
duplicate.

[Z| Undo(Ctrl-2)

Undoes (reverts) the latest action(s) in the given editing context.

E| Redo(Ctrl-Y)

Redoes (reapplies) the action lately undone in the given editing context.

|W| First element

Selects the first element in the element list.

|T| Previous

Selects an element which is previous to the currently selected in the element list.

|T| Next

Selects an element which is next to the currently selected in the element list.

|W| 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 "L

Clicking onto the button "..." adjacent to material (or surface) name field exposed the window of
surfaces or materials.

Double-click onto
field label

A double-click over the coordinate field label (left to the input field) will swap the coordinates
(value of the first coordinate will be moved to the second field and the one of the second to the first)
- eventually useful in context of the Duplicate function.

A double-click onto a label of a material or surface property fields (left to the input field) exposes the
surfaces window or materials window .

Drag-drop of a
material / surface
line

A drag-drop of a material or surface (from a materials list or surface list) onto the Element-Editor
results in an assignment of chosen properties thus eliminating further need of (possibly repetitive)

input of those.

Input fields

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

Position x1, x2,
vl,vy2,z21, 22
Extent dX, dY,dz

The input of coordinate positions x1,x2,y1,y2,z1,z2 of element's box is common to all element types.
Coordinate input is done in millimetres. The input can also be given by the entry of the first
coordinate and of the related extent dX, dY, or dZ - the other (second) coordinate will by recalculated
accordingly when the input field is being left (e.g.. by pressing the TAB-key).

Remark: A double-click over the field label (left to the input field) will swap the coordinates (value of
the first coordinate will be moved to the second field and the one of the second to the first) -
eventually useful in context of the Duplicate function.

Remark: Within a 3D layered model coordinate 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 within
the Element Editor window.

Remark: z1 and z2 have no meaning for 2D model. This values are preset to 0 and 1000 respectively
and cannot be modified within the Element Editor window.

Remark: If there is some overlapping of element boxes then the ordering of elements in the elements
list is significant.

Type

Defines the Type of an element:
e Empty (EmptyBox, empty element, adiabatic element, deleting/erasing box)
e  Material (MaterialBox, material element)
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e Space (SpaceBox, space element, space air)
e Power Source (PowerBox, energy source or sink region)

The meaning 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 type
on the keyboard (E, M, S, P) to select the type from the list.

Group(s)

Enables an assignment of an element to one or more groups.
Remark: Pressing the right mouse button when the pointer if over this field will expose the context
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 entry. That white space will be
dropped and ignored during the creation of the calculation model. Names differing only by the
number of leading or trailing spaces are significant and considered as different materials only during
data entry(e.g. Materials list, Data Entry report) but not within Modelling Report nor calculation
model.

A (lambda) Defines the Thermal Conductivity of the material.
Remark: Each change to this input field results in automatic colouring of the element (simple
inserting of a space character at the end of lambda value followed by pressing TAB key will result in
calculation of new colour).
i (my) Defines the Water vapour diffusion resistance of the material.
Remark: A double-click over the field label (left to the input field) will expose materials window.
p (rho) Defines the mass density of the material.
Remark: A double-click over the field label (left to the input field) will expose materials window.
c(ce) Defines the heat capacity of the material.
Remark: A double-click over the field label (left to the input field) will expose materials window.
Colour and Provides the ability to assign a distinctive colour to the element identifying it in graphical views and
AutoColour evaluations.
To select the colour click onto the coloured rectangle labelled "Colour" - it will expose colour
Colar | selection
v dialog.

Remark: By default the colour is automatically assigned when change to lambda value is applied,
based on predefined colour table.

Removing the checkmark will turn the "auto-colour by lambda" application setting off thus assigned
colour will be retained during changes to the value of lambda.

Specific to surface e

lements:

Surface name

Name of the surface property. It is used for documentation purpose.

Remark: A double-click over the field label (left to the input field) will expose surfaces window.
Important: Leading and trailing spaces are significant only during data entry. That white space will be
dropped and ignored during the creation of the calculation model. Names differing only by the
number of leading or trailing spaces are significant and considered as different surfaces only during
data entry (e.g.)

Surface list, Data Entry report) but not within Modelling Report nor calculation model.

Rs Defines the Thermal Transfer Resistance of the surface. This is an alternative input to a. .
Remark: A double-click over the field label (left to the input field) will expose surfaces window.

a (alpha) Defines the Thermal Transfer Coefficient of the surface. This is an alternative input to Rs.
Remark: A double-click over the field label (left to the input field) will expose surfaces window.
See also: Application setting "Alpha (surface transmittance) hidden"

Space name Name of the space. It represents distinct boundary condition.

Remark: The name can be selected from a list of already known space names. While 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 space name.

Important: It is mandatory to assign a distinct name. An empty entry will be automatically replaced
by the space named "NONE".

Important: Leading and trailing spaces are significant only during data entry. That white space will be
dropped and ignored during the creation of the calculation model. Names differing only by the
number of leading or trailing spaces are significant and considered as different space names only
during data entry(e.g. Data Entry report) but not within Modelling Report ,calculation model nor

within thermalconductance report, results report etc.
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Specific to power source elements:

Power source
name

Name of a power source to be assigned to material extent covered by this element. It represents
distinct boundary condition.

Remark: The name can be selected from a list of already known power source names. While 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 name. An empty entry will be automatically replaced
by the power source named "NONE".

Important: Leading and trailing spaces are significant only during data entry. That white space will be
dropped and ignored during the creation of the calculation model. Names differing only by the
number of leading or trailing spaces are significant and considered as different power source names
only during data entry (e.g. Data Entry report) but not within Modelling Report ,calculation model nor
within thermalconductance report, results report etc.

Element type (kind/type of a element)
The Material Box (material element)

A material box is a extent of a volume filled with some specific material. Heat transport within material is described by
thermal conductivity of material assigned to the box. Vapour transport by diffusion within material is described by its
vapour diffusion resistance number. The dynamic, transient behaviour of the material regarding its ability to store heat is
given by its mass density and heat capacity.

Remark: The equivalent heat conductivity of small air cavities and air gaps can be calculated with the air cavity calculator

tool.

| The Space Box (space element, space air)

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 boxes assigned same space name are merged together as one space. Each such space will later be assigned to one
temperature (the boundary condition) during the simulation and evaluation. By consequently choosing respective space
names — e.g. exterior, room, kitchen, bath — or — e.g.. Room 0, Room 1, ... - one creates a list of boundary conditions for

simulations.

Important: It is mandatory to assign a distinct name. An 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 box. Contrary to material boxes it only defines an area (cube) of power source or

power sink. All material
energy from this source.

boxes covered by this are (or their parts) will be assigned to that power source and will receive heat

All power source boxes assigned same name are grouped together as one power source. Each such source will later be
assigned to one power density (the boundary condition) during the simulation and evaluation. By consequently choosing
respective power source names — e.g. heating interlayer, wall heating, power stick —or —e.g.. PS0, PS 1, ... - one creates a
list of boundary conditions for simulations.

Important: It is mandatory to assign a distinct name. An 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 boxes are primarily used to excavate or cut areas of the construction creating adiabatic boundaries. A metaphor to
»,Vacuum®, without any kind of heat transport, can be helpful.

\Group(s) of Elements

Each one element can be assigned to one or more group names. Elements can then be quickly selected by the group name - see
element list and the context 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. Names of groups
the element is already assigned to can be listed by clicking onto the arrow symbol adjacent to the input field. While this input field is
shown focused one can use arrow keys to browse

through the list. BOX [PPE 1] IPdUE DUK R |
The click with the right mouse button of the input filed Group(s) exposes the Group(s) ;IFIcW BarallIE i s
context menu of group editing functions. Remove from Group l

Remove from Group |The Element will be removed from the group actually displayed in the input field

| Boundary conditions |

All space boxes merge by their name together to spaces. Every space is assigned one temperature (the boundary condition)
during the simulation. By consequently choosing respective space names — e.g. exterior, room, kitchen, bath —or —e.g..
Room 0, Room 1, ... - one creates a list of boundary conditions for simulations.. Same applies to power sources.

All spaces (their temperatures) and all power sources (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 during Evaluation.

If the particular space- or 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 shown focused 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 sources. An empty name will be
automatically replaced by the power source named "NONE".

Important: The component prepared for the calculation must contain two boundary conditions at least - see: Solver
window - data integrity and messages.
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ant EA

L CUILO

X0 | x2[155 |dx[1525 |mm xt[100 | x2[1525 | ax[1625 |mm
Y1175 | Y2(2200 |dY:[1025 |mm vio | vz2[2200 |4v: 2200 |mm
z1: 0 Z2 1175  dZ 1175 mm 1: 0 Z2 1175  dZ 1175 mm
Box type:| Empty Box v Box type:| Space Box v
erp(s):[ﬂoor/wd/Section ove v] Group(s):‘Floor/wd/Secﬁon ove v]
SufaoeName:[Bd.transfucodf. H:]
 Color
Rs (Heat flow) = 0.04 v | mKw
Rs (Temperature) = 0,04 v mKwW
SpaceName:[RoomO v]
(o]l [ [«][>]]m (o]l [W[dl»/[n
[ Convert to Slope/Roundness l [ Convert to Slope/Roundness l

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): loor/wall/Section ove v |

Power Name: PS 0 v
o e W[« >y

I Convert to Slope/Roundness |

See also: Element selection window, Elements 2D, Elements 3D, Materials window, Surfaces window, Element kinds/types,
Context menu of element processing, Colour settings file LambdaToColor.ColorList, Coordinate system, Air Cavity Calculator

(Tool)
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| Context menu of element editing

The context menu of element editing can be exposed from various editing windows

. . Edit El t Ctrl+E
when the right mouse button is depressed. i) 7
. . o Materials & Surfaces Ctrl+M
The set of functions supplied within this context menu depends on the actual number
of elements selected from the element list. Copy Ctrl+C
Edit Element. (Ctrl- E)|Exposes the Element Editor window. St Chitk
- - - Add >
Materials&Surfaces |Exposes the Materials and/or Surfaces window.
(Ctrl-M) Duplicate
Copy (CTRL-C) Creates a copy of currently selected element(s) and places it Move (Order) »
onto the clipboard. Element(s) can then be pasted from it Delete Del
See also: Paste
Cut (Strg-X) Currently selected elements are deleted from the element list, Translate
but their copies are placed onto the clipboard. Element(s) can Stretch
then be pasted from it. Rotate
See also: Paste, Delete
- - - Mi
Paste (Strg-V) Element(s) currently on the clipboard are insert just beyond the ot
one currently selected in the element list (or appended to the Assign 4
end of element list if none or several elements are selected). Remove from Group >
After being inserted all these elements are marked selected
thus being ready for further processing (Translate, Rotate, Select »
Mirror etc.).
See also: Duplicate Unde Ctri+Z
Add » | Append o ’
Before Selected
After Selected
Add->Append [Appends a new element (of type "Empty") to the end of element list
Add->Before Inserts a new element (of type "Empty") just before the one currently selected into the element list.
Selected
Add->After Inserts a new element (of type "Empty") just after the one currently selected into the element list.
Selected
Duplicate Inserts a copy of currently selected elements into the element list.
Remark: Holding SHIFT-key while that menu is activated will additionally swap coordinates of the
duplicate.
If several elements are selected their copies are appended to the end of element list retaining their
order.
After being inserted all these element copies are marked selected thus being ready for further
processing (Translate, Rotate, Mirror etc.).
See also: Copy & Paste also Translate window
Reorders selected element(s) in the element list to the "backmost" position. The element is then
Move located at the beginning of the list thus now being potentially overlapped by all other elements.
If more elements are selected then each one is relegated by the same distance as the backmost
(Order)->Relegate selected one
to Backmost This action is inhibited if the chosen element does already occupy the first (backmost) location in the
list.
Reorders selected element(s) in the element list one position "backwards". The element is then
located earlier in the list thus now being potentially overlapped by another element which have thus
Move been promoted to the location of the element relegated.
(Order)->Relegate If more elements are selected then each one is relegated by one position in the list order.
This action is inhibited if the chosen element does already occupy the first (backmost) location in the
list.
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Reorders selected element(s) in the element list one position "towards front". The element is then
located later in the list thus now potentially overlapping another element which have thus been

Move relegated to the location of the element promoted.
(Order)->Promote 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.
Reorders selected element(s) in the element list to the "frontmost" position. The element is then
Move located at the end of the list thus now potent_ially overlapping all other glements.
(Order)->Promote If more elements are selected then each one is promoted by the same distance as the frontmost

to Frontmost

selected one.
This action is inhibited if the chosen element does already occupy the last (front most) location in the
list.

Delete (DEL key)

Deletes (irrevocably) currently selected element(s) from the element list.

After deletion of single element is executed the selection moves to a foregoing element. When first
element is deleted the selection move to the element advanced to first positon.

Deletion request of one or more elements is executed after being additionally confirmed in a dialog
window shown.

See also: Cut

Provides a translation of one or many elements by a distance (dX,dY,dZ) entered in the window

Translate Translate .
Remark: Translation itself is invoked from the Translation window.
Provides stretching of one or many elements by a specified distance in specified coordinate direction.
Stretch Extension (or shrinking) of elements is given by specific plane coordinate selection an shift interval
within the Stretch window.
Provides rotation 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 within
the window Rotate.
Provides mirroring of one or more elements to a plane parallel to one of coordinate planes. The
Mirror position of mirroring plane is given by the choice of mirroring direction and its coordinate position in
the window Mirror.
Selects all elements assign to one specific Group (the group name).
Select->By Remark: The menu offers a list of all available groups to chose from. If there are no groups used yet
Group->... this menu has no function.
Remark: For 3D-Layered models the selection operation is applies only to currently active layer.
Select->By Selects all element of one specific type (Empty, Material, Space, etc.)
Type-... Remark: For 3D-Layered models the selection operation is applies only to currently active layer.
Selects all elements having one specific name.
Select->By Remark: The menu offers a list of all names - names of spaces, power sources, surfaces and materials)
Name->... to chose from.

Remark: For 3D-Layered models the selection operation is applies only to currently active layer.

Select->All (CTRL-
A)

Select all elements.
Remark: For 3D-Layered 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—>Material-...

Assign a material to all selected material boxes. All materials used in the project so far are offered
for choice.

Remark: If within current selection there are elements of type incompatible with the assignment
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 surface to all selected space boxes. All surfaces used in the project so far are offered for
choice.
Remark: If within current selection there are elements of type incompatible with the assignment

Assign—>Surface—>... 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 space name to all selected space boxes. All space names used in the project so far are
offered for choice.
Assign—>Space Remark: If within current selgction there are eleme.nts of type incompatible wit.h'the assignment
name-> 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 boxes. All power source names used in
the project so far are offered for choice.
Assi Remark: If within current selection there are elements of type incompatible with the assignment
ssigh—>Power o . "
name=>... 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->Colour...

Assign a colour to all selected element (standard colour dialog is shown)
See also: Element Editor

Assign->To Group->...

All selected elements are assigned to the group name chosen (in addition to group assignments
already in place).

Remark: The menu offers a list of all groups used in the project so far to chose from. If there are
no groups used yet this menu has no function.

Assign>To New
Group...

A dialog will be offered to enter the group name. All selected elements are assigned to the group
name entered (in addition to group assignments already in place).

Assign->To Type->...

The type of currently selected element(s) will be changed to the one of
e  Matrial box(es),
e Power box(es),
e Space box(es) or
e  Empty box(es)
When the assignment is done for multiple elements a confirmation will be required.

Remove from Group

Assignment to one specific group name is deleted from all selected elements.
Remark: The menu offers a list of all groups applicable to selected elements to chose from. If no
one of selected elements is assigned to any group this menu has no function.

Undo (Ctrl-2)

Undoes (reverts) the latest action(s) in the given editing context.

Redo(Ctrl-Y)

Redoes (reapplies) the action lately undone in the given context

Important: Shortcuts shown above CTRL-A, CTRL-C, CTRL-X, CTRL-V, DEL of this context menu are not available with Element-
Editor window. These key combinations have further specific functions respective to input fields of Element-Editor window.

See also: Element Editor, Element selection window, Elements 2D window, Elements 23 window, Editing windows (Input

windows
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|3D-Layer selection window

Layer selection window displays a list of all 3D layers of a 3D-la
construction entered as a 3D Layered project. o
Important: The order of layers in the list is significant for the |5’ La)r-.: “Names "oo/stucco'
resulting 3D construction.

From this window one layer can be selected for editing, new
layers can be inserted, the order of layers can be changed
(moved towards front or back) or layers can be deleted from

the project.

The layer currently processed is shown as selected. Data of
the selected 3D-layer is shown and can be modified within

yers
ver - Name: "Hoor/wal” D

1. epth= 1175
' Depth=1
3. Layer - Name: "Exp. strip layer” Depth= 4
4. Layer - Name: "Int. plaster layer" Depth= 20
5. Layer - Name: "Masonry layer" Depth= 200

A | aver - Nama: "Flanr naim_inenl " Nenth= 40

Layer Name : Floor/wall

Depth: 1175 mm

editing part of the window
Remark: Only one layer can be selected for processing.
Remark: The windows Element selection (browser) and Elements 2D always display elements of the currently selected

DE X /W Jp)p (===

layer.

Layer list List of all input layers in the specific order along 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.

Iﬁl New Appends a new layer (with uniform thickness of 1000mm) onto the end of layer list

3| Duplicate Creates an exact copy of selected layer (including copies of elements contained in this layer)
[@‘ P and inserts the new layer into the layer list just beyond the selected one.

I?I Delete Deletes the currently selected layer from the list.

Warning: all elements which belong to this layer are inadvertently deleted also.
Remark: You will be asked for confirmation.

ISI Undo(Ctrl-2) Undoes (reverts) the latest action(s) in the given editing context.

[F;I Redo(Ctrl-Y) Redoes (reapplies) the action lately undone in the given editing context.

Selects First, Previous, Next or Last layer.

([« ][> ][m]

l;|Relegate to Reorders the currently selected layer to the backmost position in the list. The layer is then

— Backmost shown as first in the list.

|7|Relegate Reorders the currently selected layer one position "towards back" in the list. The layer is then
— shown earlier in the list.

F|Prom0te Reorders the currently selected layer one position "towards front" in the list. The layer is then

shown later in the list.

Reorders the currently selected layer to the frontmost position in the list. The layer is then
shown as last in the list.

¥ [Promote to
— Frontmost

Click right mouse
button

Exposes the context menu of layer editing functions

Click left mouse button| Selection of a layer from the layer list

Double click left mouse| Selection of a layer from the list and exposure of Element selection (browser) and Elements 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
windows Element selection (browser) and Elements 2D always display elements of the currently selected layer. The
construction resulting from current modelling can be observed within the Elements 3D window.

The order of layers in the list corresponds to the sequence of layers as they are stacked together along Z coordinate
direction. See the description of the project type "3D layered project".

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

Layer editing |

Data of a selected layer is displayed within layer

editing part of the window for thickness adjustments. g Add > Append

A double click onto the layer's line exposes the é Duplicate Before Selected
windows Element selection (browser) and Elements | g Move (Order) » After Selected
2D which display elements of the currently selected Delete Del

layer for further processing.

When the right mouse button is presses over layer | Select All Elements Cri+A e

list a context menu of layer editing is shown and Select All Elem. of All A wvil¥w

|| [

offers further layer processing functions.
Show Elements Browser

Show Elements 2D View

Layer selection

W

o "
" i

Show Elements 3D View

A click onto layer's line in the layer list selects
corresponding layer for further processing.

BRI

Selection can be done by arrow keys or by clicking the buttons Next/Prev. also.

'Reordering layers

The order in which layers are shown in the list is significant for the stacking order of Move (Order) » Relegate Backmost
these layers in Z coordinate direction. Reordering of layers results in different
stacking order.

@ E] [i] @ 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

Add—Append

Appends a new layer (with uniform thickness of 1000mm) onto the end of layer list.

Add—Before Selected

Inserts a new layer (with uniform thickness of 1000mm) just before the one selected in the
list.

Add—After Selected

Inserts a new layer (with uniform thickness of 1000mm) just below the one selected in the
list.

Duplicate

Creates an exact 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)—Relegate to
Backmost

Reorders the currently selected layer to the backmost position in the list. The layer is then
shown as first in the list.

Move (Order)—Relegate

Reorders the currently selected layer one position "towards back" in the list. The layer is
then shown earlier in the list.

Move (Order)—Promote

Reorders the currently selected layer one position "towards front" in the list. The layer is
then shown later in the list.

Move (Order)—Promote to
Frontmost

Reorders the currently selected layer to the frontmost position in the list. The layer is then
shown as last in the list.

Move (Order)—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 for further 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 the Element selection (browser) - window showing elements of currently selected
3D-layer.

Show Elements 2D View

Exposes the Elements 2D - window showing elements of currently selected 3D-layer.

Show Elements 3D View

Exposes the Elements 3D window.

Remark: Layer list is only meaningful for 3D Layered Project. Within a 2D-Model 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 also: Element selection window, Elements 2D window, Elements 3D window, Project types, The component
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| Layer Editor window

Layer Editor window is used to edit properties of one layer within a -
) Prop y Layer Name : Floor/wall

3D layered project.
Depth : 1175 mm

This window is shown within 3D-layer selection window.

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.

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

Remark: Layer is only meaningful for 3D Layered Project. Within a 2D-Model editing of layer 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 also: Layer selection window, Coordinate system

Now it is possible to change the selected material in all layers the layer modeling.

Select a material you want to change in the window "Material&Surface" , then click with the left mouse button on

the new button (right).

The material master data will open.
Double-click to adopt a new material.Right 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
Surface: "Int. transfer coeff." Rs(H)==
Surface: "Ext. transfer coeff.” Rs(H)=0

- "Int. transfer coeff." Rs{H)=0.

.04 (o
1666667 (a

." Rs{H)== (a(W)=0) Rs(T)=0.04 (a(T)=25)
(a(W)=0) Rs(T)=0.1666667
04 (a(W)=25) R: 04

(a(T)=6)
@(T)=25

Surface Name: I Int. transfer coeff.

Rs(H) =|0.1666667 m2Kiw
Rs(T) =|0,1666667 mEK
D (X oo M 4 > M

lists of Materials & Surfaces window is used to maintain project

specific material and surface properties. It is used as an entry point

to following editing windows:
e  Materials window
e Surfaces window
e  Material Database window
e Standard Surfaces window

The primary use of this window is to prepare lists of materials and

surfaces which, in cooperation with 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 the menu View->Data Input &

Entry or double click onto the respective material or surface property input field or its label in Element
Editor (conductivity, diffusion resistance, transfer coefficient or transfer resistance).

Remark: Insertion of materials can be performed via Drag & Drop from Materials Database window. The Material
Database can be opened by activating the Tab "Mataril DB".

Remark: The Tab "Std.Surfaces" offers standardized, non editable, surface properties (normative values).

See also: Materials window, Surfaces window, Material Database window, Element Editor, Elements 2D, Element list,

Material Editor, Surface Editor
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|Materia|s window

The Materials window is used to create and maintain the list of
project specific material properties.

The list of materials offered in this window can be synchronised
with materials directly entered and used in the model, thus all
materials constituting the component are displayed here also.
Materials can be merged from other projects and combined in this
list.

The primary use of this window is to prepare lists of materials
which, in cooperation with other windows, allow significant
simplification and acceleration during the input of element
properties for material boxes. Materials already prepared within
another project can be merged to the list also.

Upper part of the window lists materials. The bottom part -
Material Editor - allows definition of material properties.

Important: Changes to material properties in the project specific
materials list do not automatically propagate to properties of
construction elements. Applying new material properties to
selected elements must be done explicitly - either by a double-
click onto a list item, via a drag-drop operation from the material
list or by the bulk replacement of properties.

_Materials & Surfaces

&

Materials | Sufaces | Material DB | Std.Surfaces |

Project Materials :

Material: "Insulation" A=0,041

Material: "Reinf. concrete” =22
Material: "Sand cushion" A=1
Material: "Expansion strip"” A=0,15
Material: "Isol. undedayment” h=0,04

Material: "Adhesive mortar” A=0.271

>

|

[ ]

4

Material Name: Adhesive mortar

A=027
p=10
p=0
c=0

DE X ()

(14 () () (i)

WimK 7]
Color

kg/m?®
kd/kgK

Remark: Additional materials can be also selected from Material Database window by drag-drop from database (Material
Database can be opened from the Tab "Material DB"). Dropping some material identical to the one in the list will be

inhibited.

122


http://help.antherm.eu/Forms/MaterialEditor/MaterialEditor.htm
http://help.antherm.eu/Forms/MaterialEditor/MaterialEditor.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Material list |

A double-click onto a line representing material in this window results in an assignment of material properties of selected
material to currently selected material elements (selected from elements list).

Also, by drag-drop operation (by dragging with the mouse), a material line can be dragged onto element editor window
resulting in assignment of material properties to the element currently shown there.

Materials window can be opened either from main menu_View->Data Input & Entry->Materials or from element editor by a
double-click onto material name, conductivity and other material property input fields.

Double-click left mouse Transfer of material properties of selected material onto currently selected element(s) in the
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(s)
in the element list.

Click right mouse button Exposes the context menu of material editing functions.

Click left mouse button Selection of material from material list. Properties of selected material are displayed in
Material Editor for further processing.

Remark: If there are several elements selected (from element list) then a double-click 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.

|E| New lAppends 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.

Undoes (reverts) the latest action(s) in the given editing context.
[¥2] undo(ctri-z) ( ) (S)inthe g 8

IE| Redo(Ctrl-Y) Redoes (reapplies) the action lately undone in the editing context.

ik

Selects First, Previous, Next or Last material.

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.

123



http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/MainForm/MainMenu.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/MaterialEditor/MaterialEditor.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/Bearbeitungsfenster.htm
http://help.antherm.eu/Forms/Bearbeitungsfenster.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

| 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 s .
INS-Key A new material is appended at the end of the list.
Delete Material . .
DEL-Key Deletes selected material from the list.
Transfer material properties of a selected material onto currently selected element(s) in the element
Apply Material list.

Remark: Visible when exactly one surface is selected.

Select Elements by
Material

Selects all elements in the element list having one specific material assigend.
Remark: Visible when exactly one surface is selected.
Remark: For 3D-Layered models the selection operation applies only to currently active layer.

Synch. from Executes immediate synchronisation of material list from properties of all elements currently in the
Elements modelled component

Autosynch. from The synchronisation of material list from properties of all elements in the modelled component will
Elements be executed automatically (checkmark is visible) and can be turned on or off here.

Sort Materials

Materials will be sorted by name, A, u, p and c.

Purge all Materials

Removes all materials from the list

Pick from Project...

Materials saved within another project will be read and appended to the list.
Remark: After importing the data from another project the (optional) bulk replacement of material
properties on all elements with those just imported will be offered.

Replace Materials
on All Elements

The material properties of all elements will be replaced by name 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 3D-Layered models the operation applies only to currently active layer.

‘Replace Materials by Name

—. L&J

"9}

Want to replace materials on all elements by name with the those on
the current list?
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| 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 in element editor to the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from the context menu of the material list ("Synch. from Elements") or will
automatically be executed on each element selection change when the application setting "Autosynch. from Elements" is
active.

Synchronisation executes by following steps:

e All elements of modelled component are analysed.

e  Material properties of each material element are extracted.

e If no such material (name, lambda, my) can be found in material list it is appended to it.

e  Materials appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

This procedure assures, that entries are retained in the list and only "missing" materials will extend it.

Remark: Automatic synchronisation of list contents, if active, occurs on each element selection change. Changes to
element properties (in Element Editor) alone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from the context menu of 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 DEL-key) and then request immediate synchronisation from component's elements.
Unused materials are not removed automatically from the list!

Remark: Even if values of p (density) and ¢ (heat capacity) are transferred from material database, these values cannot be
modified unless the licence feature HARMONIC or TRANSIENT is available (these data is not used during nor required for
the steady state simulation).

See also: Element Editor, Elements 2D, Element list, Material Editor

Material Editor window

Material Editor is used to maintain properties of material. This window
is displayed as part of materials window.

Material Name | Name of material. It is used for documentation . .
Material Name: Adhesive mortar

purpose.
A (lambda) Thermal Conductivity of the material. A=0271 WimK 7]
M (mue) Water vapour diffusion resistance of the material. p=0 @
p (rho) Mass density of the material. p=0 kg/m?
c (ce) Heat capacity of the material.

c=0 kd/kgK
Colour and Provides the ability to assign any distinctive colour to
AutoColour the element identifying it in graphical views and 3 @ Cu [E] [I] [Z] @
ooz evaluations. -
Vi To select the colour click onto the coloured rectangle
Color | labelled "Colour" - it will expose colour selection

dialog.

Remark: By default the colour is automatically

assigned when change to lambda value is applied,

based on predefined colour table.

Removing the checkmark will turn the "auto-colour by

lambda" application setting off thus assigned colour

will be retained during changes to the value of lambda
New Adds a new entry to the material list and selects it for

editing.
Delete Deletes the currently selected material from material
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list.

Prev. Selects previous material in the material list for
editing.

Next Selects next material in the material list for editing

Important: Changes to material properties in the project specific material list. do not automatically propagate to properties of
construction elements. Applying new material properties to selected elements must be done explicitly - either by a double-
click onto a material list item or via a drag-drop operation from material list .

Remark: The equivalent heat conductivity of small air cavities and air gaps can be calculated with the air cavity calculator
tool.

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

See also: Materials window, Air Cavity Calculator (Tool)

|Surfaces window |

The Surfaces window is used to create and maintain the list of Materials & Surfaces =]
project specific surface properties. | Materials | Suffaces | Material DB ] Std.Surfaces |

The list of surfaces offered in this window can be synchronised with

. . Project Surfaces :
surfaces directly entered and used in the model, thus all surfaces : -

N . Surface: "Ext. transfer coeff." Rs=0.04 (a=
constituting the component are displayed here also. Surface: "Int. transfer coeff.” Rs=0,1666667 (a=6)
Surfaces can be merged from other projects and combined in this
list.

The primary use of this window is to prepare lists of surfaces Surface Name: Ex. transfer coeff.

which, in cooperation with other windows, allow significant ;
S . . . a=25 WimK

simplification and acceleration during the input of element

properties for space boxes. Rs = 0,04 meK/

Upper part of the window lists surfaces. The bottom part - Surface T Cu THE E] @

Editor - allows definition of surface properties.

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 explicitly - either by a double-click onto a list item, via a drag-drop operation from the
surface list or by the bulk replacement of properties.

Remark: The tab "Std.Surfaces" provides a list of (read only) normative surface properties.

Baustoffe Oberflachen  Baustoffstamm  Std Oberflachen
Project Surfaces :

Oberflache: "Hallenbad" Rs("V} 0.25 (a(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 double-click onto a line representing surface in this window results in an assignment of surface properties of selected
surface to currently selected space elements (selected from elements list).

Also, by drag-drop operation (by dragging with the mouse), a surface line can be dragged onto element editor window
resulting in assignment of surface properties to the element currently shown there.

Surfaces window can be opened either from main menu View—>Data Input & Entry—>Surfaces or from element editor by a
double-click 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 material onto currently selected elemen(s) in the
button element list.
Dragging with left mouse |Transfer of surface properties of dragged surface to space element currently edited in
button element editor,

or:

Transfer of surface properties of dragged surface to currently selected space elemen(s) in
the element list.

Click right mouse button |[Exposes the context menu of surface editing functions.

Click left mouse button [Selection of surface from surface list. Properties of selected surface are displayed in Surface
Editor for further processing.

Remark: If there are several elements selected (from element list) then a double-click onto the surface line (or drag-drop 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 requested. Error message is shown if neither element matches the expected type.

I—[j| New Appends a new surface onto the end of the surface list

|$<_I Delete Deletes the currently selected surface from the list.
o Remark: The surface is deleted from the surface list only.

|:j| Undo(Ctrl-2) Undoes (reverts) the latest action(s) in the given editing context.

Redoes (reapplies) the action undone in the given editing context.
(] Redo(ctrl-y) (reapplies) 8 &

| Selects First, Previous, Next or Last surface.

Ll

4

&

'Surface selection

A click onto surface's line in the surface list selects corresponding surface for further processing.

i

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
Autosynch. from Elements
Sort Surfaces

Purge all Surfaces
Pick from Project...

Replace Surfaces on All Elements

Add Surface INS-Key

Tas A new surface is appended at the end of the list.

Del

Delete Surface
DEL-Key

Deletes selected surface from the list.

Apply Surface

Transfer surface properties of a selected surface onto currently selected
element(s) in the element list.
Remark: Visible when exactly one surface is selected.

Select Elements by Surface

Selects all elements in the element list having one specific surface
assigned.

Remark: Visible when exactly one surface is selected.

Remark: For 3D-Layered models the selection operation applies only to
currently active layer.

Synch. from Elements

Executes immediate synchronisation of surface list from properties of all
elements currently in the modelled component

Autosynch. from Elements

[The synchronisation of surface list from properties of all elements in the
modelled component will be executed automatically (checkmark is
visible) and can be turned on or off here.

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) bulk
replacement of surface properties on all elements with those just imported
will be offered.

Replace Surfaces on All Elements

The surface properties of all elements will be replaced by name with
those from the current surface list (bulk replacement).

Remark: Shall duplicate name appear in the list only the first instance in
the order will be applied.

Remark: For 3D-Layered models the operation applies only to currently
active layer.

Replace Surfaces by Name

T —
»

(S

current list?

Want to replace surfaces on all elements by name with the those on the
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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 in element editor to the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from the context menu of the material list ("Synch. from Elements") or will
automatically be executed on each element selection change when the application setting "Autosynch. from Elements" is
active.

Synchronisation executes by following steps:

e All elements of modelled component are analysed.

e Surface properties of each space element are extracted.

e If nosuch surface (name, a, R;) can be found in surface list it is appended to it.

e 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 the list and only "missing" surfaces will extend it.

Remark: Automatic synchronisation of list contents, if active, occurs on each element selection change. Changes to
element properties (in Element Editor) alone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from the context menu of 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 DEL-key) and then request immediate synchronisation 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 (standard values of Rsi and Rse). You
can find these reference values within the description of U-Value 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 you will have to adjust respective Rsi and Rse values depending on the assessment

type.

Materials & Surfaces - - ]
| Materials | Sufaces | Material DB | Std Surfaces |
Standard 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 1SO 6946:1996 Slab at ground Rsi" Rs=0,17 (a=5,882353)
Surface: "EN SO 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 ISO 13788:2001 Walls and slabs etc. (assessing mould and condensation risk) Rse” Rs=0,04 (a=2
Surface: "EN ISO 13788:2001 Walls and slabs etc. (assessing mould and condensation risk) Rsi" Rs=0,25 (a=4) iy

e am—————————

See also: Element Editor, Elements 2D, Element list, Surface Editor window
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|Surface Editor window

o ar S le S et erae

Materials Surfaces Material DB Std.Surfaces

Project Surfaces :

- "Int. transfer coeff." Rs(H

Surface: "Ext. transfer coeff." Rs{H)== {a(W)=0) Rs(T)=0.04 (a(T)=25)
Surface: "Int. transfer coeff." Rs{H)== (a(W)= O) Rs(T)=0,1666667 (Q(T) 6)
Surface: "Ext. transfer coeff." Rs(H)=0.04 (a(W)=25) R ,04

Surface Name: l Int. transfer coeff.

Rs(H) =|0.1666667 m2Kw/
Rs(T) =|0.1666667 m2KA/
B X oo M 4 » M
Surface Editor is used to maintain properties of surface. This window is
displayed as part of Surfaces window.
Surface name Name of surface. It is used for documentation purpose.
RS (W) (T) Defines the thermal transfer resistance of the surface. Re=1/ a

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 explicitly - either by a

double-click onto a list item or via a drag-drop operation from the surface list.

Note: You shall switch between input fields by using the TAB-key. 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 DIN, ONORM, ETU, IBO, BPHDB.COM, Baubook/6box, ArchiPHYSIK and
ECOTECH. This window will be opened from the menu Tools ->Material Database and from the menu Tools->Materials
Database.

x|
Source: I ETU v I Major type: I GB b I
Filter: | “sheets Type: I L_I
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 0O 0 GB 0 l
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 0
ETU Wood fiber insulation sheets 300,000  0.0650 0.0650 0.0650 0O 0 GB 0 =

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 application executions (will be saved together with
application settings).

Source: I ETU LJ 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 FiItet:l”ShBEtS
data without any filtering.

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 assighment can be executed by a drag-drop with the right mouse button also - see below.

Source Provides the selection of shown materials 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-Filter name(e.g. Brick).

Major Type Provides the selection of shown 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
selected 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 by Source, Name-Filter, Major type and Type.
Double-click left mouse button Transfer material properties of the selected material onto currently selected
out of data record mark element(s) within element 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 in element editor
or:

Transfer material properties of the material dragged with the mouse onto the
element(s) currently selected within element list

or:

Insert the material dragged with the mouse into the project own material list
lick left mouse button Selection of a material
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Remark: If there are several elements selected (from element list) then a double-click 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.

Functional details summarized:

e  Drag-Drop of material into material window: Drag-Drop with right mouse button from record mark (left to data fields).

e  Drag-Drop of material into element editor: Drag-Drop with right mouse button from record mark (left to data fields).
Remark: A Drag-Drop of a material onto element editor_is only possible if edited element is of sufficient type
(material box).

e Drag-Drop of material onto element list or Elemente2D window: Drag-Drop with right mouse button from record
mark (left to data fields).

e Double-click onto a data record mark (left to data fields)

Remark: Drag-Drop is being 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 also - simply press the TAB key again to reveal the focus.

Remark: Materials database data is stored within the file "Baustoffe.xml" within 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/6box-Data or BPHDB.COM-data is available within the Download-Folder it 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

While the Materials Database window is focused the main 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 available
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/dbox server is initiated via internet
connection

Download A test for updated data against the

Updates... Baubook/6box server and a download (if new
data is available) is initiated via internet
connection

Include Include baubook(6box)-data (if available) within

Baubook(OBOX) material database window. This, if turned off,

Data allows you to exclude baubook(6box)-data from
the view even if the baubook(6box) data file is
available.

See also: Application 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.COM server is initiated via internet
connection

Download A test for updated data against the

Updates... BPHDB.COM server and a download (if new
data is available) is initiated via internet
connection

Include BPHDB Include BPHDB.COM-data (if available) within

Data material database window. This, if turned off,
allows you to exclude BPHDB.COM-data from
the view even if the BPHDB data file is
available.

See also: Application setting "BPHDB.COM data
included"

AT V AL - o -

- W Il N/
Help | Materials DB

Check for Updates...
load Updates...

Remark: To execute an update check or the download of Baubook/6box or BPHDB.COM data an internet connection is

required.

Remark: Downloaded data will be saved to the Download-Folder specified within application settings.

See also: Element Editor, Materials window, Baustoffkatalog ON V 31, Material Database Baubook/OBOX, Material
Database BPHDB.COM, Material Database ArchiPHYSIK (APH), Material Database ECOTECH
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Materials window |

The Materials window is used to create and maintain the list of Materials & Surfaces E3)
project specific material properties. ‘ Materials LSurfaces I Material DB l Std.Surfacesl
The list of materials offered in this window can be synchronised ; o
with materials directly entered and used in the model, thus all | Project Materials : !
Material: “Insulation” A=0.041 -

materl-als constituting the component arfa displayed her? alsc?. . Matedal: "Adt ‘mortar” A<0.271
Materials can be merged from other projects and combined in this Material: "Reinf. concrete” h=2.2

list. Material: "Sand cushion" A=1 =
. L . . . Material: "Expansion stip" A=0,15 :
The primary use of this window is to prepare lists of materials Material: "Isol. undedayment” A=0,04 -
which, in cooperation with other windows, allow significant i — = !
simplification and acceleration during the input of element Material Name: Adhesive mortar
roperties for material boxes. Materials already prepared within : e
prop yprep A= 0271 WimK ]

another project can be merged to the list also.
=0 Color
Upper part of the window lists materials. The bottom part — &

Material Editor - allows definition of material properties. p=0 kg/m?

. L . . c=0 kJ/kgK
Important: Changes to material properties in the project specific
materials list do not automatically propagate to properties of T3 [Xl @ Cu @ E] E] @
construction elements. Applying new material properties to J
selected elements must be done explicitly - either by a double-
click onto a list item, via a drag-drop operation from the material
list or by the bulk replacement of properties.

Remark: Additional materials can be also selected from Material Database window by drag-drop from database (Material
Database_can be opened from the Tab "Material DB"). Dropping some material identical to the one in the list will be
inhibited.

'Material list |

A double-click onto a line representing material in this window results in an assignment of material properties of selected
material to currently selected material elements (selected from elements list).

Also, by drag-drop operation (by dragging with the mouse), a material line can be dragged onto element editor window
resulting in assignment of material properties to the element currently shown there.

Materials window can be opened either from main menu View->Data Input & Entry-»Materials or from element editor by a
double-click onto material name, conductivity and other material property input fields.

Double-click left mouse [Transfer of material properties of selected material onto currently selected element(s) in the
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(s)
in the element list.

Click right mouse button Exposes the context menu of material editing functions.

Click left mouse button Selection of material from material list. Properties of selected material are displayed in
Material Editor for further processing.

Remark: If there are several elements selected (from element list) then a double-click onto the material line (or drag- drop
of material line) result in the assignment of material properties to all selected elements. Such bulk element assighnment 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 the end of thematerial list

$<—| Delete Deletes thecurrently selected material from the list.
- Remark: The material is deleted from the material list only.

[Z| Undo(Ctrl-2) Undoes (reverts) the latest action(s) in the given editing context.

Redoes (reapplies) the action undone in the given editing context.
E' Redo(Ctrl-Y)

|W| |T| {T’ m| Selects First, Previous, Next or Last material.

| Material selection

A click onto material's line in the material list selects corresponding material for further processing.
CIEMEICY

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 INS-Key A new material is appended at the end of the list.
Delete Material DEL-Key Deletes selected material from the list.
Apply Material Transfer material properties of a selected material onto currently

selected element(s) in the element list. Remark: Visible when
exactly one surface is selected.

Select Elements by Material Selects all elements in the element list having one specific material
assigned.

Remark: Visible when exactly one surface is selected.

Remark: For 3D-Layered models the selection operation applies
only to currently active layer.

Synch. from Elements Executes immediate synchronisation of material list from
properties of all elements currently in the modelled component
Autosynch. from Elements The synchronisation of material list from properties of all elements

in modelled component will be executed automatically
(checkmark is visible) and can be turned on or off here.

Sort Materials Materials will be sorted by name, A, u, p and c.

Purge all Materials Removes all materials from the list

Pick from Project... Materials saved within another project will be read and appended
to the list.
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Remark: After importing the data from another project the
(optional) bulk replacement of material properties on all elements
with those just imported will be offered.

Replace Materials on All Elements The material properties of all elements will be replaced by name
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 3D-Layered models the operation applies only to
currently active layer.

Replace Materials by Name . ﬁ

| 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 in element editor to the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from the context menu of the material list ("Synch. from Elements") or will
automatically be executed on each element selection change when the application setting "Autosynch. from Elements" is
active.

Synchronisation executes by following steps:

o All elements of modelled component are analysed.

e  Material properties of each material element are extracted.

e If no such material (hame, lambda, my) can be found in material list it is appended to it.

e Materials appended during this synchronisation run and appended at the end of the list are sorted alphabetically.

This procedure assures, that entries are retained in the list and only "missing" materials will extend it.

Remark: Automatic synchronisation of list contents, if active, occurs on each element selection change. Changes to
element properties (in Element Editor) alone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from the context menu of 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 DEL-key) and then request immediate synchronisation from component's elements.
Unused materials are not removed automatically from the list!

Remark: Even if values of p (density) and c (heat capacity) are transferred from material database, these values cannot be
modified unless the licence feature HARMONIC or TRANSIENT is available (these data is not used during nor required for
the steady state simulation).

See also: Element Editor, Elements 2D, Element list, Material Editor

136


http://help.antherm.kornicki.com/Forms/JoinedMaterialsSurfacesForm/JoinedMaterialsSurfacesForm.htm#BaustoffeAllerElementeAustauschen
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Datei/Lizenzdatei.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

| Material Editor window

Material Editor is used to maintain properties of material. This window NeRericl Reere| Adhestie ficitar

is displayed as part of materials window.
A=027 WimK  [¥]
pu=0 Color
p=0 kg/m?
c=0 kJ/kaK

D) [E X [ [ «][»][m

Material Name Name of material. It is used for documentation purpose.

A (lambda) Thermal Conductivity of the material.

U (mue) Water vapour diffusion resistance of the material.

p (rho) Mass density of the material.

c (ce) Heat capacity of the material.

Colour and S—

AutoColour Provides the ability to assign any distinctive colour to the element identifying it in graphical viewsand =
evaluations.

To select the colour click onto the coloured rectangle labelled "Colour" - it will expose colour
selection dialog.

SR = Remark: By default the colour is automatically assigned when change to lambda value is applied,
[Col_or| based on predefined colour table.

Removing the checkmark will turn the "auto-colour by lambda" application setting off thus assigned
colour will be retained during changes to the value of lambda.

V]

New IAdds a new entry to the material list and selects it for editing.
Delete Deletes the currently selected material from material list.
Prev. Selects previous material in the material list for editing.

Next Selects next material in the material list for editing.

Important: Changes to material properties in the project specific material list do not automatically propagate to properties
of construction elements. Applying new material properties to selected elements must be done explicitly - either by a
double-click onto a material list item or via a drag-drop operation from material list_.

Remark: The equivalent heat conductivity of small air cavities and air gaps can be calculated with the air cavity calculator
tool.

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

See also: Materials window, Air Cavity Calculator (Tool)
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Materials Database window

Material Database contains materials from DIN, ONORM, ETU, IBO, BPHDB.COM, Baubook/6box, ArchiPHYSIK and
ECOTECH. This window will be opened from the menu Tools—>Material Database and from the menu Tools—>Materials
Database. The main application's menu is extended with "Materials-Database" menu.

x|
Source: I ETU v I Maijor type: I GE LI
Filter: | “sheets Type: I LI
Materials 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 0.2100 0.2100 8000 8000 GB 10
ETU  Abestos cement sheets 2000.000 05800 05800 05800 20000 50000 GB 10
ETU  Corkboard sheets 175.000  0.0510 00510 0.0510 O 0 GB 0
ETU Wood fiber insulation sheets  300.000  0.0650 0.0650 0.0650 O 0 GB 0 =

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 application executions (will be saved together with
application settings).

The context menu provides a command to reset the filter criteria Source:IETU LJ I R

(Source, Major type, Type and Name filter) thus showing all available : -I"sheets Reset Filter t._
data without any filtering. Filter: ’ ,

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 shown materials 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 of shown 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 selected 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 by Source, Name-Filter, 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) within element 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 in element editor
or:
[Transfer material properties of the material dragged with the mouse onto the
element(s) currently selected within element list
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or:

Insert the material dragged with the mouse into the project own material list

lick left mouse button Selection of a material

Remark: If there are several elements selected (from element list) then a double-click 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.

Functional details summarized:

e  Drag-Drop of material into material window: Drag-Drop with right mouse button from record mark (left to data fields).

e  Drag-Drop of material into element editor: Drag-Drop with right mouse button from record mark (left to data fields).
Remark: A Drag-Drop of a material onto element editor_is only possible if edited element is of sufficient type
(material box).

e Drag-Drop of material onto element list or Elemente2D window: Drag-Drop with right mouse button from record
mark (left to data fields).

e  Double-click onto a data record mark (left to data fields)

Remark: Drag-Drop is being 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 also - simply press the TAB key again to reveal the focus.

Remark: Materials database data is stored within the file "Baustoffe.xml" within 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/6box-Data or BPHDB.COM-data is available within the Download-Folder it 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

Tools Help

Baubook(V2) Data > | Download Updates...
BPHDB.COM Data

> Bl include Raubook(BGROY) Data

Menu Tools->Materials Database. The main application's menu is extended with "Materials-Database" (Custom)menu.

While the Materials Database window is focused the main 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
available data without any filtering.

Baubook(OBOX)Data The menu specific for management of baubook(6box) material data

Check for Updates... A test for updated data against the Baubook/6box server is initiated via internet

connection.

Download Updates...

A test for updated data against the Baubook/6box server and a download (if new data is
available) is initiated via internet connection.

Include Baubook(OBOX)Data

Include baubook(6box)-data (if available) within material database window. This, if
turned off, allows you to exclude baubook(6box)-data from the view even if the
baubook(6box) data file is available.

See also: Application setting "Baubook(6box) data included"

BPHDB Data

The menu specific for management of BPHDB.COM data.

Check for Updates..

A test for updated data against the BPHDB.COM server is initiated via internet
connection.

Download Updates...

A test for updated data against the BPHDB.COM server and a download (if new data is
available) is initiated via internet connection.

Include BPHDB Data

Include BPHDB.COM-data (if available) within material database window. This, if turned
off, allows you to exclude BPHDB.COM-data from the view even if the BPHDB data file is
available.

See also: Application setting "BPHDB.COM data ncluded".

Remark: To execute an update check or the download of Baubook/6box or BPHDB.COM data an internet connection is

required.

Remark: Downloaded data will be saved to the Download-Folder specified within application settings.

See also: Element Editor, Materials window, Baustoffkatalog ON V 31, Material Database Baubook/OBOX, Material
Database BPHDB.COM, Material Database ArchiPHYSIK (APH), Material Database ECOTECH
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Baustoffkatalog ON V 31

In der Anlehnung an Abschnitt 1 vom "Katalog fur warmeschutztechnische Rechenwerte von Baustoffen und Bauteilen",
ON V 31 1. Auflage, Ausgabe 1. Dezember 2001, des Osterreichischen Normungsinstitutes, Serie "Bauwesen" haben wir die
typischen Baustoffe zusammengestellt.

Der Kataloginhalt soll im gesamten Bundesgebiet eine einheitliche Beurteilung von widrmeschutztechnischen MafSnahmen
ermdglichen, wie sie laufend bei Planungen, bei den Durchfiihrungen von Neubauten und in verstédrktem MafSe zukiinftig
auch bei Umbauten bzw. AdaptierungsmafSnahmen sowie im Betrieb auftreten; auf8erdem soll er als Grundlage fiir einfache
Uberpriifungen von an die Baustellen angelieferten Materialien dienen, um eine weitestgehende Ubereinstimmung
zwischen dem geplanten und dem zur Ausfiihrung gelangenden Wérmeschutz zu gewdéhrleisten.

Der ... Katalog stellt eine Weiterentwicklung der vom Bundesministerium fiir Bauten und Technik im Jahre 1979 fiir den
staatlichen Hochbau herausgegebenen Richtlinien fiir mafigebliche Wirmeschutzrechenwerte dar. In der Neuauflage sind
nun auch die europdischen Entwicklungen unter Bedachtnahme auf eine optimale Erfiillung der Umsetzung der Richtlinie des
Rates vom 21. Dezember 1988 zur Angleichung der Rechts- und Verwaltungsvorschriften der Mitgliedsstaaten tiber
Bauprodukte, Anhang I, Pkt. 6 — ENERGIEEINSPARUNG UND WARMESCHUTZ — bei der Planung und Errichtung aller Gebdude
oder Rdume zur Sicherstellung von deren Gebrauchstauglichkeit (iber einen jeweils aus wirtschaftlicher Sicht festzulegenden
Zeitraum sowie die daraus abgeleiteten Normungsgrundlagen innerhalb von CEN/TC 89 ”"Wdrmeschutz von Gebduden und
Bauteilen” sowie die ONORMEN-Serie B 8110 "Wérmeschutz im

Hochbau” des Gsterreichischen Spiegelgremiums — Fachnormenausschuss (FNA) 175 — berticksichtigt.

Die verschiedenen normativen Berechnungsverfahren fiir den Nachweis der Erfiillung der wédrmeschutztechnischen
Anforderungen und Kennwerte setzen die Verwendung zutreffender Rechenwerte fiir Baustoffe, Bauteilschichten,
Hohlréume oder Bauteile voraus. Diese Werte kénnen — sofern sie nicht in ONORMEN enthalten sind — dem nun
vorliegendem ”Katalog fiir empfohlene Wérmeschutz-Rechenwerte von Baustoffen und Baukonstruktionen” entnommen
oder auch aus zertifizierten Produktkennwerten abgeleitet werden.

Der nun vorliegende véllig neu liberarbeitete Katalog fiir empfohlene Widrmeschutzrechenwerte fiir Baustoffe und
Baukonstruktionen ist ein grundlegendes Werk fiir dieses Fachgebiet und stellt fiir Architekten und Ingenieurkonsulenten,
Zivilingenieure, Bauunternehmen, Baubehérden, Bausachversténdige und Interessensvertretungen ein unverzichtbares
Planungshilfsmittel dar.

Der Abschnitt 1 tiber die Wérmeleitféhigkeit von Bau- und Ddmmstoffen enthdlt die Angaben iiber den zutreffenden Bereich
der Rechenwerte (obere und untere Grenze) der Wérmeleitfihigkeit. Soferne die erreichbaren Grundlagendaten eine
Bereichsangabe nicht zulassen, wird nur ein Wert fiir die Widrmeleitfihigkeit angefiihrt. Die Werte fiir die spezifische
Widrmekapazitdt sind ebenfalls unter Beriicksichtigung des baupraktischen Feuchtegehalts der Baustoffe angegeben.

Empfohlene Widrmeschutz-Rechenwerte fiir Baustoffe

Der Abschnitt 1 tiber die Wérmeleitféhigkeit von Baustoffen, einschliefSlich Démmstoffen gibt fiir jedes in den Katalog
aufgenommene Material die Dichte (DICHTE), die Wérmeleitféhigkeit (WARMELEITFAHIGKEIT) fiir mittlere Bauverhdltnisse
(Us3/50) und die spezifische Wirme (SPEZ.W.) an. Die Rechenwerte der Wérmeleitféhigkeit in W/(m-K) werden als obere
Grenzwerte (90%-Fraktile) und so weit dies mdglich auch als Mittelwerte (50%-Fraktile) angegeben, die von 90% bzw. 50% der
gemessenen oder liberwachten Bauprodukte des betreffenden Materialtyps unterschritten werden.

Die oberen Grenzwerte sind zur Berechnung der U-Werte und der thermischen Leitwerte von Bauteilen heranzuziehen. Die
Differenz zwischen dem oberen Grenzwert und dem Mittelwert gibt Aufschluss (iber die Breite der Verteilung der Messwerte
(der Wérmeleitféhigkeit eines Baustoffes im betreffenden Dichtebereich) und erméglicht die Abschdtzung des unteren
Grenzwertes der Wdrmeleitfdhigkeit.

Die unteren Grenzwerte sind zur Berechnung von Oberfldchentemperaturen in Bauteilen heranzuziehen, sofern dies die
gegebenen Randbedingungen oder das Auftreten von Wérmequellen im Bauteil erfordern.

Diese Form der Angabe der Wérmeleitféhigkeit als oberen Grenzwert und Mittelwert entspricht den inzwischen gefassten
Beschliissen in den europdischen Normungsgremien. Sie setzt allerdings voraus, dass fiir jeden der angegebenen Baustoffe
oder Bauprodukte genligend Messwerte (iber deren Wirmeleitfdhigkeit zur Verfligung stehen, um eine statistische
Auswertung zu rechtfertigen. Diese Voraussetzung ist fiir die Wdrmeddmmstoffe in der Regel erfiillt, fiir 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 stlitzt sich, analog dem Verfahren in CEN, ausschliefSlich auf Originalmesswerte, die im Rahmen
von Zertifizierungsverfahren oder Giiteliberwachungen (third party control) ermittelt wurden. Dabei werden nach der
Berechnung der bestpassenden mittleren Regressionskurve die unteren und oberen Grenzwerte fiir die dichteabhdngige
Widérmeleitféhigkeit der betrachteten Baustoffart bestimmt, die von mindestens 90% der erfassten Daten erfiillt werden.
Diese statistisch abgesicherten A-Werte sind im Katalog daran erkennbar, daf3 dafiir obere Grenzwerte und Mittelwerte fiir
die dichteabhdngigen Rechenwerte angegeben werden.

Fiir Baustoffe, fiir welche die erforderlichen Messwerte zur vollsténdigen statistischen Auswertung (noch) nicht zugdnglich
sind, werden nur die oberen Grenzwerte (90%-Fraktile) angefiihrt. Fiir Baustoffe, fiir die keine aktuellen Messwerte (oder nur
Einzelwerte) der Wirmeleitfdhigkeit existieren, werden in den Tabellen die bisherigen Rechenwerte beibehalten. Diese Werte
sind in die Spalte fiir obere Grenzwerte eingetragen.

Flir Werkstoffe oder Materialien, fiir die bisher keine Rechenwerte angegeben waren und fiir die bereits CENWerte
existieren, wurden entsprechende Ergdnzungen vorgenommen. Diese Ergénzungen betreffen insbesondere
Stoffgruppen wie Metalle, Natursteine, Bodenmaterial und Kunststoffe.

Bei den angegebenen Dichtewerten ist im gegebenen Fall zwischen der Stoffrohdichte (z.B. Scherbenrohdichte eines
Ziegelsteines) und der Komponentenrohdichte (z.B. eines Hochlochmauersteines oder eines Mauerwerks) zu
unterscheiden. Die A-Rechenwerte fiir das Vollziegelmauerwerk werden beispielsweise aus praktischen Griinden in
Abhdngigkeit von der Scherbenrohdichte des Ziegelsteines angegeben.

Flir Baustoffe oder Baukomponenten, fiir die eine Interpolation der A-Rechenwerte zwischen den einzelnen Dichtestufen
zuldssig ist, wird dies durch je ein Sternchen * vor und nach der Spaltenbezeichnung DICHTE angemerkt.

Die Rechenwerte fiir die spezifische Wérme sind zur Berechnung nicht stationdrer Wérmeleitungsvorgdnge in Bauteilen
oder im Boden und zur Abschiitzung des Wirmespeichervermdgens von Bauteilen erforderlich.

Diese angegebenen Rechenwerte stammen aus dem Katalog fiir empfohlene Wérmeschutz-Rechenwerte 1979, sofern sie
nicht durch Rechenwerte aus der ONORM EN ISO 10456 ersetzt wurden. Eine bessere Absicherung dieser Rechenwerte
durch neuere Messungen ist derzeit nicht méglich.

Die spezifische Wdrme von Baustoffen wird in den CEN-Dokumenten fiir den Trockenzustand und fiir 10 °C in J/(kg-K)
angegeben. Fiir die nationalen Tabellenwerte, die fiir baupraktische Feuchtezustdnde zutreffen, wurde daher die
erforderliche Umrechnung vorgenommen. ...

Fiir die gegenstdndliche Zusammenstellung der Rechenwerte wird die bisher verwendete Dimension ki/(kg-K)
beibehalten. Fiir Berechnungen von Wdrmestrémen durch den Boden wird in CEN-Dokumenten auch die Dimension
1/(m*-K) verwendet.

Im Katalog werden der Baustoff- oder der Materialbezeichnung (Materialtypen) in der Regel Ordnungsnummern
vorgesetzt. Jeder Datenzeile (Baustoff oder Material bestimmter Dichte) ist eine Katalog-Nummer vorangestellt.

Overview about the 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

1.112 BETONHOHLSTEINMAUERWERK

1.114 PORENBETON

1.116 GIPSWANDBAUPLATTEN

1.118 ZWISCHENWANDZIEGEL

2 MASONRY AND PLASTER MORTAR

2.202 NORMALMAUERMORTEL

2.204 MAUERMORTEL MIT SONSTIGEN ZUSCHLAGEN
2.206 MAUERMORTEL MIT BLAHTON-ZUSCHLAG
2.208 MAUERMORTEL MIT PERLITE-ZUSCHLAG
2.210 PUTZMORTEL — AUSSENPUTZE

2.212 PUTZMORTEL — INNENPUTZE

2.214 PUTZMORTEL MIT SONSTIGEM LEICHTZUSCHLAG
2.216 PUTZMORTEL MIT PERLITE-ZUSCHLAG

2.218 PUTZMORTEL MIT EPS-ZUSCHLAG

2.220 SANIERPUTZMORTEL
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3 CONCRETES AND SCREEDS

3.302 BETON MIT ZUSCHLAGEN AUS NATURLICHEM GESTEIN
3.304 STAHLBETON

3.306 BETON MIT BLAHTON-ZUSCHLAG

3.308 BETON MIT BLAHSCHIEFER-ZUSCHLAG

3.310 BIMSBETON OHNE NATURSAND

3.312 HUTTENBIMSBETON OHNE NATURSAND

3.314 BETON MIT LEICHTSPLITT-ZUSCHLAG

3.316 BETON MIT ZIEGELSPLITT-ZUSCHLAG

3.318 PORENBETON

3.320 BETON MIT EPS-ZUSCHLAG

3.322 HOLZSPANBETON

3.324 NICHTZEMENTGEBUNDENE ESTRICHBAUSTOFFE
3.326 ZEMENTGEBUNDENE ESTRICHBAUSTOFFE
3.328 KALKSANDSTEINMATERIAL

4 STANDARDIZED INSULATION MATERIALS

4.402 HOLZWOLLE-DAMMPLATTEN (OHNE PORENVERSCHLUSS) W

4.404 HOLZWOLLE-DAMMPLATTEN (MIT PORENVERSCHLUSS) WW-PV 4.406
HOLZWOLLE-MEHRSCHICHT-DAMMPLATTEN (gem. ONORM B 6021) 4.408

HOLZSPAN-DAMMPLATTEN WS

4.410 DAMMKORK (reinexpandiert; gem. ONORM B 6031)

4.412 DAMMKORK (gepresst)

4.414 GEBUNDENE MINERALWOLLE (Glaswolle; gem. ONORM B 6035; Wérmestrom senkrecht zur Faser) 4.416
GEBUNDENE MINERALWOLLE (Glaswolle; gem. ONORM B 6035; Wérmestrom parallel zur Faser) 4.418
GEBUNDENE MINERALWOLLE (Glaswolle; gem. ONORM B 6035; gekrept)

4.420 GEBUNDENE MINERALWOLLE (Steinwolle; gem. GNORM B 6035; Wirmestrom senkrecht zur Faser) 4.422
GEBUNDENE MINERALWOLLE (Steinwolle; gem. ONORM B 6035; Wérmestrom parallel zur Faser) 4.424
GEBUNDENE MINERALWOLLE (Steinwolle; gem. ONORM B 6035; gekrept)

4.426 EXPANDIERTER POLYSTYROL PARTIKELSCHAUMSTOFF

(gem.ONORM B 6050; GPH-Nennwerte)

4.428 POLYSTYROL-EXTRUDERSCHAUMSTOFF XPS (Altbestand; gem. ONORM B 6053; Zellgas FCKW) 4.430
POLYSTYROL-EXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6053; Zellgas HFCKW)

4.432 POLYSTYROL-EXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6053; Zellgas HFKW) 4.434
POLYSTYROL-EXTRUDERSCHAUMSTOFF XPS (gem. ONORM B 6053; Zellglas Luft) 4.436
POLYURETHAN-HARTSCHAUMSTOFF PUR (CFC-extrudiert, iiberwacht)

4.438 POLYURETHAN-HARTSCHAUMSTOFF PUR (CFC-extrudiert, nicht liberwacht)

4.440 POLYURETHAN-HARTSCHAUMSTOFF PUR (Pentan-extrudiert, zw. diffusionsdichten Schichten) 4.442
POLYURETHAN-HARTSCHAUMSTOFF PUR (Pentan-extrudiert, diffusionsoffen)

4.444 SCHAUMGLAS

4.446 HOLZFASERDAMMPLATTEN (Nassverfahren)

4.448 HOLZWOLLE (gebunden mit Wasserglas)

5 WOOD AND WOOD-BASED MATERIALS
5.502 HOLZ UND SPERRHOLZ

5.504 HOLZSPANPLATTEN

5.506 HOLZSPANPLATTEN (ZEMENTGEBUNDEN)
5.508 HOLZSPANPLATTEN (GIPSGEBUNDEN)
5.510 OSB-PLATTEN

5.512 HOLZFASERPLATTEN (Nassverfahren)
5.514 MDF-PLATTEN (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

7 FLOOR COVERINGS OF PLASTIC, RUBBER AND SIMILAR
7.702 LINOLEUM UND KORK

7.704 KUNSTSTOFF- UND 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, FLIESEN, KERAMIKVERKLEIDUNGEN

8.806 PLATTEN

8.808 THERMAX-PLATTEN (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 ABDICHTSTOFFE

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 UND WARMEBRUCKENUNTERBRECHER

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 BAUMWOLLE-DAMMATTEN
9.918 SCHAFWOLLE

9.920 SCHILFBAUPLATTEN

9.922 ZELLULOSE (LOSE)

9.924 FLACHS

9.926 GLUED EPS-BOARDS

144



Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Material Database Baubook (Reference Data)

The "baubook" (earlier "6box") (www.baubook.info/zentrale/) provides characteristic values of popular materials. The
baubook data contains set of characteristic physical and ecological indicators. The dataset has be created in cooperation
with "Osterreichisches Institut fiir Baubiologie und -6kologie (IBO)". Data can be freely downloaded and used in calculations.

Registered users of baubook-plattform are automatically alerted by e-Mail-Newsletter if changes or extensions apply.

If you miss data 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 fulfil formal requirements (energy pass). In general this data can be used in other
countries also.

These data is only partially applicable to expertise opinions - especially regarding vapour diffusion calculations.

Die baubook GmbH iibernimmt keinerlei Haftung fiir die bereitgestellten Richt- und Produktkennwerte. Es handelt sich um
eine Aufzéhlung erhaltener und gesammelter Informationen. Die Datenbank erhebt daher keinen Anspruch auf
Vollstdndigkeit und Richtigkeit. Die baubook GmbH haftet auch nicht fiir den Fall, dass eine Férderung aufgrund falscher
Herstellerangaben nicht erteilt oder widerrufen wird.

| Importing updated data.

Thanks to an agreement between vendors the data of the baubook-catalogue shall be used within AnTherm. While the
materials database window is active you will find a main menu item specific to baubook-functions allowing you 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 within a user specific folder (as defined within application settings)

Material Database BPHDB.COM (Building Physics Database)

The Building Physics Database (www.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 Graz, Osterreich.

| Importing updated data.

Thanks to an agreement between vendors the data of the BPHDB.COM-catalogue shall be used within AnTherm. While the
materials database window is active you will find a main menu item specific to BPHDB.COM-functions allowing you to initiate
the check and download of updates from the BPHDB.COM Server via internet.

Remark: To execute an update check and/or the download of BPHDB.COM data an internet connection is required.

Material Database APH (ArchiPHYSIK Database)

The ArchiPHYSIK Database is Copyright (c) A-NULL Bauphysik GmbH, Osterreich.

Thanks to an agreement between vendors the data of the ArchiPHYSIK-catalogue shall be used within AnTherm.

Remark: The data set "APH9_052011" reflects the state as it was friendly provided for AnTherm on 9t May 2011 by A-
NULL Bauphysik GmbH, Kurt Battisti, and cannot be changed by the user.
Remark: The data set is stored within a user specific folder (as defined within application settings)
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Material Database Ecotech (ECOTECH-Catalogue)

The ECOTECH Database is Copyright (c) BuildDesk Osterreich GmbH, Linz.

Thanks to an agreement between vendors the data of the ECOTECH-catalogue shall be used within AnTherm.

Remark: The data set "ecotech_062011" reflects the state as it was friendly provided for AnTherm on 15" June 2011 by
BuildDesk Osterreich GmbH, Mag. Hermann Jahrmann, and cannot be changed by the user.

EcoTech Baustoffe B
open l é‘ Baumit open FassadenPlatie
) Fi o 1

ilter
[ Dammstoff -
Ziegel
Puz
V. 4 -
» AUSTROTHERM ]
Durmatore AT
+ 38 Baumi ‘
<8 Baumit Lemb 0031  Wimk)
4 Baumit open Klimafassade ‘tho 16,000 ko/m?
{ Mi 10,000 -
| Baumit open FassadenPlatte reflect [200] o 1250 kJi(kgk)

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 Baustoff-Kataloa : Copyright BuildDesk Osterreich GmbH, Linz

The ECOTECH Material 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, the functions are hidden (out of the Main-menu too).

On the left there is ECOTECH Material Catalogue Data displayed.

Respective materials are grouped together (e.g. standards, manufacturer) 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
double click (or click onto the triangle symbol) closes that node.

The right part displays physical material properties (thermal conductivity A, density p, heat capacity c, ...) and (optionally)

images with further information (e.g. links to manufacturer information).

To use materials out of the catalogue do the following:

e Double-Click onto the material assigns that material to the currently selected element(s).
e A Drag&Drop of a material onto Element Editor, Elements 2D, Elements 23 or Element Browser assigns that
material to the currently selected element(s); when dropped onto Materials window appends it to the list.

Compare to: Materials Database window

146


http://help.antherm.eu/Forms/EcoTechBaustoffeForm/EcoTechBaustoffeForm.htm
http://help.antherm.eu/Forms/MainForm/MainMenu.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/EditForm/EditForm.htm
http://help.antherm.eu/Forms/Elements23Form/Elements23Form.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/ElementBrowserForm/ElementBrowserForm.htm
http://help.antherm.eu/Forms/MaterialForm/MaterialForm.htm
http://help.antherm.eu/Forms/BaustoffStammdatenForm/BaustoffStammdatenForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

'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 continuous sequence. 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 properties
are defined by the manufacturer 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 also: Element Editor, Materials window, Materials Database window, Material Database ECOTECH

Surfaces window

The Surfaces window is used to create and maintain the list of Materials & Surfaces @
project specific surface properties. [ -

urfaces
The list of surfaces offered in this window can be synchronised with »!‘M_asnals [ Yaterel DB ] S Sufaces |
surfaces directly entered and used in the model, thus all surfaces Project Surfaces :
constituting the component are displayed here also.
Surfaces can be merged from other projects and combined in this

Surface "Int. transfer coe‘ff " Rs=0, 1666667 {a=6)

list.

The primary use of this window is to prepare lists of surfaces Surface Name: Ext . transfer coeff.

which, in cooperation with other windows, allow significant

simplification and acceleration during the input of element a=25 Wim?K
properties for space boxes. Rs = 0.04 m2KA/

Upper part of the window lists surfaces. The bottom part - Surface ] = 141« E] @

Editor - allows definition of surface properties.

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 explicitly - either by a double-click onto a list item, via a drag-drop operation from the
surface list or by the bulk replacement of properties.

Remark: The tab "Std.Surfaces" provides a list of (read only) normative surface properties.

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)== (@(W)=0) Rs(T)=0,1666667 (a(T)=6)
Surface: "Ext. transfer coeff." Rs(H)=0.04 (a(W)=25) Rs(1)=0.04 {a(T)=25

- "Int. transfer coeff."

Surface Name: [ Int. transfer coeff.

Rs(H) =|0.1666667 m2Kiw/
Rs(T) =|0,1666667 mKw/
B (X o] o M 4 » M

In AnTherm Version 10 you can change RS values for several room cells. Therefor, select the corresponding room cells in the
"Element selection". Click the right mouse button, where you will find the function "change Rs values". Click again; it opens
another window where you can change the RS values.
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| Surface list

A double-click onto a line representing surface in this window results in an assignment of surface properties of selected
surface to currently selected space elements (selected from elements list).

Also, by drag-drop operation (by dragging with the mouse), a surface line can be dragged onto element editor window
resulting in assignment of surface properties to the element currently shown there.

Surfaces window can be opened either from main menu View—>Data Input & Entry->Surfaces or from element editor by a
double-click onto surface name, transfer coefficient or resistance input fields.

Surface list

List of all surface properties entered

Double-click left mouse
button

Transfer of surface properties of selected material onto currently selected elemen(s) in the
element list.

Dragging with left mouse
button

Transfer of surface properties of dragged surface to space element currently edited in
element editor,

or:

Transfer of surface properties of dragged surface to currently selected space elemen(s) in
the element list.

Click right mouse button

Exposes the context menu of surface editing functions.

Click left mouse button

Selection of surface from surface list. Properties of selected surface are displayed in Surface
Editor for further processing.

Remark: If there are several elements selected (from element list) then a double-click onto the surface line (or drag-drop 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 requested. Error message is shown if neither element matches the expected type.

New

Appends a new surface onto the end of the surface list

X) O

‘I Delete

Deletes the currently selected surface from the list.
Remark: The surface is deleted from the surface list only.

(5]

Undo(Ctrl-2)

Undoes (reverts) the latest action(s) in the given editing context.

2]

Redo(Ctrl-Y)

Redoes (reapplies) the action lately undone in the given editing context.

l:l l:l EI |:| Selects First, Previous, Next or Last surface.

| Surface selection

A click onto surface's line in the surface list selects corresponding surface for further processing.

|

=

(4[]

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
INS-Key

Ins

Del

A new surface is appended at the end of the list.

Delete Surface DEL-Key

Deletes selected surface from the list.

Apply Surface

Transfer surface properties of a selected surface onto currently selected
element(s) in the element list.
Remark: Visible when exactly one surface is selected.

Select Elements by Surface

Selects all elements in the element list having one specific surface
assigned.

Remark: Visible when exactly one surface is selected.

Remark: For 3D-Layered models the selection operation applies only to
currently active layer.

Synch. from Elements

Executes immediate synchronisation of surface list from properties of all
elements currently in the modelled component

Autosynch. from Elements

The synchronisation of surface list from properties of all elements in the
modelled component will be executed automatically (checkmark is
visible) and can be turned on or off here.

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
ist.

Remark: After importing the data from another project the (optional) bulk

replacement of surface properties on all elements with those just
imported

will be offered.

Replace Surfaces on All Elements

The surface properties of all elements will be replaced by name with
those from the current surface list (bulk replacement).

Remark: Shall duplicate name appear in the list only the first instance in
the order will be applied.

Remark: For 3D-Layered models the operation applies only to currently
active layer.
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- T T——
Replace Surfaces by Name . &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 in element editor to the list and have them at hand as additional entries.

Synchronisation can be explicitly requested from the context menu of the material list ("Synch. from Elements") or will
automatically be executed on each element selection change when the application setting "Autosynch. from Elements" is
active.

Synchronisation executes by following steps:

e All elements of modelled component are analysed.

e Surface properties of each space element are extracted.

e If nosuch surface (name, a, R,) can be found in surface list it is appended to it.

e 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 the list and only "missing" surfaces will extend it.

Remark: Automatic synchronisation of list contents, if active, occurs on each element selection change. Changes to
element properties (in Element Editor) alone do not result in automatic synchronisation yet. Immediate synchronisation
can be explicitly requested from the context menu of 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 DEL-key) and then request immediate synchronisation from 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 these reference values within the description of U-Value 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 you will have to adjust respective Rsi and Rse values depending on the

assessment type.

Materials & Surfaces )
| Materials | Sufaces | Material DB | Std.Sufaces |
Standard Surfaces :
Surface: "EN ISO 6546:1596 Ceiling to uncond. gamet - HS up Rse" Rs=0,1 (a=10) -~
Surface: "EN SO 6946:1996 Ceiling to uncond. gamet - HS up Rsi" Rs=0.1 {a=10)
Surface: "EN 1SO 6546:1996 Slab at ground Rsi" Rs=0,17 (2=5,882353)
Surface: "EN 1SO 10077:2003 Window vertical £30° {planar surface)- HS hor. £30° Rse" Rs=0,04 (a=25)
Surface: "EN I1SO 10077:2003 Window vertical £30° {planar surface)- HS hor. £30° Rsi" Rs=0,13 (a=7.652308)
Surface: "EN 1SO 10077:2003 Window horizontal 0°-607 (planar surface)- HS vert. #60° Rse" Rs=0,04 (a=25)
Surface: "EN 1SO 10077:2003 Window horizontal 0°-60° {planar suface) HS vert. #60° Rsi" Rs=0,1 (a=10)
Surface: "EN ISO 10077:2003 Window red. radiation/conv. (comers and butt joints) - HS hor. Rse" Rs=0,04 (a=25)
Surface: "EN 1SO 10077:2003 Window red. radiation/conv. (comers and buitt joints) - HS hor. Rsi" Rs=0,2 (a=5 = I
- "EN ISO 13788:2001 Walls and slabs etc. (assess ing mould and condensation risk) Rse” Rs=0.04 (a=2 —
Surface: " EN 1SO 13788:2001 Wa!ls and slabs etc. (assessung mould and condensatlon nsk) Rsu" Rs D 25 (cx -4) -

See also: Element Editor, Elements 2D, Element list, Surface Editor window

\Surface Editor Window

Surface Editor is used to maintain properties of surface. This window is
displayed as part of Surfaces window.

Baustoffe Oberflachen  Baustoffstamm  Std Oberflachen

Project Surfaces :

| Oberflache: “Ext. transfer coeff.” Rs(W)== (@(W)=0) Rs(T)=0.04 (a(T)=25)

| Oberflache: "Int. transfer coeff.” Rs(W)== (a(W)=0) Rs(T)=0.1666667 (a(T)=6)

| Oberflache: "Ext. transfer coeff.” Rs(W)== {a(W)=0) Rs(T)=0.04 (a(T)=25)

| Oberflache: "Int. transfer coeff.” Rs(W)== (a(W)=0) Rs(T)=0.1666667 (a(T)=6)

| Oberflache: “Bxt. transfer coeff.” Rs(W)=0.04 (a(W)=25) Rs(T)=0.04 (a(T)=25)

| Oberflache: "Int. transfer coeff." Rs(W)=0,1666667 (a(W)=6) Rs(T)=0.1666667 (a(T)=6)

Oberflachenname
Rs(w/) = mKW
Rs(T) = m2KwW
B X |« M 4> M

Surface name

Name of surface. It is used for documentation purpose.

Rs (H)
Rs )

Defines the thermal transfer resistance of the surface. RS=1/ a

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 explicitly - either by a double-

click onto a list item or via a drag-drop operation from the surface list.

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other

hand it provides a good alternative compared to permanent mouse use.
See also: Surfaces window, Alpha (surface transmittance) hidden (application setting)
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Transforms (Rotate, Mirror, Translate, Stretch, ...) window

The window Transforms combines operations of Rotation, Mirroring, Translation and Stretching applied to elements,

e Translate window
e Rotate window
e  Mirror window
e  Stretch window

The input of X, Y, Z coordinates of the point defining the transformation is common to both functions.

i Translate

[ maEnsiate | Rotate | Mimor IStre‘tc.,;E,tE | Fotate }| Mimor | Stretct

dx: 0 mm | Rot.Z |Ret. ¥ | Ret. X
dy: 0 o o e | Rotate || Minor | Setch
dz ;|0 mim ¥-0 o
[ + Translate ] Z:|0 mm X: 0 ]
. X |0 mim
[ - Translate ] [ - 90° clockwise ] ~
Z:|L mim
[ Duplicate ] [ +50° counter-cw. ]
[] Duplicate and then [ 180° rotation ] [ Mirror ]
Translate

. islate | Rotate | Mimor |} Stretch |
Mimar X | Mimor ¥ | Mimor 7| ——L——— L=

ByX |ByY |ByZ
From ¥ : 0 mim
by d: O mim

[ <- Stretch ” Stretch -» ]

| > Shrink || Shrink-< |

Undo (Strg-2)
Redo (Strg-Y)

Undoes (reverts) the latest action(s) in the given editing context
or
Redoes (reapplies) the action lately undone in the given context.

See also: Element Editor, Context menu of element processing, Element selection window

| Translate window

by specific distance (dX,dY,dZz).

The window Translate can be called from the context menu of element processing (a sub Sl o
menu Translate). dy: 0 L
dz ;| T

+ Translate Translates one or many elements (selected the element list) by specific

vector (dX,dY,dz) [ + Translate ]
- Translate Translates one or many elements (selected the element list) by specific

vector (-dX,-dY,-dZ) [ - Translate ]
Duplicate Inserts a copy of currently selected element(s) into the element list. [ Duplicate ]

Remark: Holding SHIFT-key while that button is depressed will

additionally swap coordinates of the duplicate. [] Duplicate and then

Translate

If several elements are selected their copies are appended to the end of

element list retaining their order.

After being inserted all these element copies are marked selected thus

being ready for further processing.

Remark: This function is identical to "Duplicate" in the context menu of
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element processing.

Duplicate and then [If this checkbox is marked, "Duplicate" is executed prior to each
Translate "Translate". The translation is then applied to the copies (duplicates) of
elements selected earlier.

Remark: The functionality of "Duplicate and then Translate" provides a
basis for the entry of complex components, especially those representing
sloped constructions.

Undoes (reverts) the latest action(s) in the given editing context
Undo (Strg-2) or
Redo (Strg-Y) Redoes (reapplies) the action lately undone in the given context.

The translation is applied equally to all elements selected from the element list. Is no elements are currently selected both
buttons "+ Translate" and "- Translate" are inactive.

Remark: Repetitive combinations of "+ Translate" and "- Translate"” can be used to revert translations.

Remark: Z-coordinates of elements in 2D or Layered 3D projects are calculated from layer's thickness. Therefore the input
field dZ is inactive in such projects.

See also: Element Editor, Context menu of element processing, Element selection window, Stretch window, Rotate window,
Mirror window

| Rotate window

The window Rotate allows rotations of one or more element(s) selected from element list.
The window is opened from the context menu of element processing (submenu Rotate).

. . . . i i Hotate {| M |
Rot. Z Selects the rotation in the Z plane. The centre of rotation is defined by the input iate |; otAte ;| Mimor | Stretct
of Xund Y coordinate values Rot. 7 | Rat | Rat ¥
Rot. Y Selects the rotation in the Y plane. The centre of rotation is defined by the input
of X und Z coordinate values X:0 mim
Rot. X Selects the rotation in the X plane. The centre of rotation is defined by the input v-0 mm
of Y und Z coordinate values
mim
X,Y,2 Coordinates of the rotation centre point
- 90° clockwise |All element(s) selected from element list are rotated around the rotation's I - 80° clockwise ‘
centre.
+90° counter |All element(s) selected from element list are rotated around the rotation's I +50° counter-cw. ‘
cw. centre. _
180° rotation  |All element(s) selected from element list are rotated around the rotation's I A ‘
centre.
Rotate Selection of the rotation function of this window
Undoes (reverts) the latest action(s) in the given editing context

Undo (Strg-z) [or
Redo (Strg-Y) |Redoes (reapplies) the action lately undone in the given context.

The rotation is applied equally to all elements currently selected in the element list. If there are no elements selected all
Rotation buttons are set inactive.

Remark: Rotation in Y or X plane is available only in 3D projects.
Remark: Element rotation are done only in 90 degrees steps to keep the orthogonal structure of the input model.

Remark. To rotate elements of belonging together it is advised to assign them to a group. This allows for later selection from
context menu of element processing by group name easily.
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See also: Element Editor, Context menu of element processing, Element selection window, Translate window, Stretch
window

| Mirror window

The window Mirror allows mirroring of one or more element(s) selected from element list. The

window is opened from the context menu of element processing (submenu Rotate or Mirror).  slate | Rotate |; Mimor | Stretch

Miror % | Mimor Y | Mirrar Z
Mirror X Selects the X plane as mirroring plane. The position of mirroring plane is
defined by the input of X coordinate value ®-0 mim
Mirror Y Selects the Y plane as mirroring plane. The position of mirroring plane is Y- mm
defined by the input of Y coordinate value
Mirror Z Selects the Z plane as mirroring plane. The position of mirroring plane is =L mm
defined by the input of Z coordinate value
XY, 2 Coordinates of mirroring plane Mirror
Mirror All element(s) selected from element list are mirrored by the mirror plane.
Undoes (reverts) the latest action(s) in the given editing context

Undo (Strg-Z) °'
Redo (Strg-y) |Redoes (reapplies) the action lately undone in the given context.

The mirroring is applied equally to all elements currently selected in the element list. If there are no elements selected all
Mirror button is set inactive.

Remark: Mirroring by Z plane is available only in 3D projects.

Remark. To rotate elements of belonging together it is advised to assign them to a group. This allows for later selection from
context menu of element processing by group name easily.

See also: Element Editor, Context menu of element processing, Element selection window, Translate window, Stretch
window, Rotate window
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Stretch window

The Stretch window allows stretching (extending, lengthening) of one or many elements islate | Rotate | Mirror |
(selected the element list) located on one side of specified coordinate by specific distance. By
entering negative distance the effect of "shrinking" (shortening) elements can be reached. ByX |ByY |ByZ

The window Stretch can be called from the context menu of element processing (a sub menu FromX: 0 mm
Stretch). by i, 1] mim
By X Selects stretching operation in X direction. [ < Stretch ] [ Stretch - ]
ByY Selects stretching operation in Y direction.

| > Shrink || Shrink-< |

By Z Selects stretching operation in Z direction.
Remark: Not available for 2D and 3D-Layered projects.

Stretch-> Translates points of one or many elements (selected the element list) which
coordinate values are larger then (are located right to) the From-Entry by
specific interval by

<-Stretch Translates points of one or many elements (selected the element list) which
coordinate values are smaller then (are located left to) the From-Entry by
specific interval by

Shrink<- Translates points of one or many elements (selected the element list) which
coordinate values are larger then (are located right to) the From-Entry by
specific interval —by

—>Shrink Translates points of one or many elements (selected the element list) which
coordinate values are smaller then (are located left to) the From-Entry by
specific interval —by

Undoes (reverts) the latest action(s) in the given editing context

or
Undo (Strg-2) . . . .
Redo (Strg-Y) Redoes (reapplies) the action lately undone in the given context.

The shift is applied equally to all elements selected from the element list, but only restricted to coordinates located on one
side of the From-Input value. If no elements are currently selected buttons are inactive.

Remark: Repetitive combinations of "+ Interval” and "- Interval” (in that order) can be used to revert the operation.
Important: Using negative "by" value will in most cases result in irreversible result!

Remark: Z-coordinates of elements in 2D or Layered 3D projects are calculated from layer's thickness. Therefore stretching in
Z direction is inactive in such projects.

See also: Element Editor, Context menu of element processing, Element selection window, Translate window, Rotate
window, Mirror window
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| Slopes and Roundings

Elements are defined in AnTherm by their coordinates — X1, X2, Y1, Y2 and, in 3D, additionally Z1 and Z2. In previous versions
this allowed only for rectangular elements. The finite differences method requires rectangles. Still it is now also possible to
enter slopes and roundings which are subsequently approximated by rectangular steps. The number of steps can be defined
by the user to achieve a good balance between the necessary precision and the computation speed.

To modify the method of input as little as possible we have decided to insert an additional button into the element editor
which allows to convert the current element to a slope or roundness. This method considers the coordinates of the two
points as the ending points of the slope or roundness. The slope is modelled as a triangle, the roundness as a sector of an
ellipsis. By combining several rectangular elements and converting them to triangles or sectors of ellipses you can, for
instance, represent roofs or camins.

Moreover, it is now possible to input elements rotated by an angle between 0 and 90° (clockwise or counter-clockwise).
These elements can be rectangular or triangular and will eventually also be converted to several rectangular elements.

| New Elements

The new function ,Slopes and Roundings” permits input of three additional types of elements by first specifying the
coordinates of two corner points and then clicking the button “Convert to Slope or Roundness”. This makes AnTherm
interpret the new element not as a rectangle but as another type of element. The type of element can be chosen in the
window that appears after the click on the button. In the most basic case, there are the following options:

e Slope: Oblique elements have the shape of a triangle.
e Roundness: Roundings have the shape of a sector of an ellipse.

e Roundness Complement: These elements correspond to the difference between a sector of an ellipse and a
complete rectangle.

e Inthe most basic case the chosen shape is drawn with its oblique or round edge ending with the specified corner
points.

Moreover, it is possible to draw geometric shapes which are composed of up to four oblique or round elements.

| Quadrants

Upon conversion into a slope or roundness the element can be divided into up to four quadrants. This has the effect that up
to four elements of the chosen shape are drawn which in turn are approximated by rectangular elements. What is important
is that the element is always drawn in such a way that the corner in the respective quadrant remains empty. So if you draw a
slope in the top left quadrant, it goes from the bottom left to the top right corner point of the rectangle and the bottom right
corner point of the rectangle is the third corner point of the triangle. The top left corner point of the rectangle remains
empty.

The following sketch demonstrates this principle by means of an example: A square has been divided into four quadrants and
in each of these quadrants a slope has been drawn.
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| Input

To input a slope or roundness first you have to create a new element:

Elements 2D E3 |Element Editor
o -804 -500 4040 -200 a 200 400 600 800 a X1:(-R00 X2 500 x| 1000 mm
~ Y1:|-500 ¥2:| 500 dy:|1000 |mm
Z1:{D Z2:/1000 dZ:| 1000 mm
Bo type: | Material Box W
Group(s): W
Material Name : NoMName
ICElEm -0 Wik,
s<0
p=0 kg/m?
c=|0 kdikgK
W Duplicate K44 M
< >
Convert to Slope/Foundness

Next, you click ,,Convert to Slope/Roundness”. The following window appears:

Slope/REounding =]
Surface. | Slope (Trangle)
Layer: ¥ layer
Stepa: 20

Choose the guadrants to be drawn:

[] tep left [] tep right
] bottom left ] bottom right
OK Cancel

The individual components of this window are rather easy to explain:

e Shape: Slope, Roundess or Roundness Complement

e Layer: Only relevant to the three-dimensional case. Here the user specified whether the slope or roundness should
appear in the X/Y layer, the X/Z layer or the Y/Z layer. If the user chooses the X/Y layer, the coordinates Z1 and Z2
remain the same for all of the elements into which the slope or roundness is subdivided. In case of a slope this
results in a solid figure with the form of a prism, the base of which is located on the X/Y layer.

e Steps: Number of rectangular elements into which the slope or roundness is effectively subdivided. This number
refers to a single quadrant. If you draw a shape composed of the two left quadrants, this shape will be effectively
subdivided into the twofold number of steps. Choosing the two upper quadrant also results in a twofold number of
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rectangles. However, the number of steps effectively corresponds to the number entered as the staircase-shaped

elements are vertically aligned.

e Quadrants: Here the user can choose the quadrants to be drawn. In the section ,,Quadrants” the effect of this has
been explained. If no quadrant is specified, the signs of dX, dY and dZ decide how the shape or roundness is drawn.

If we want to convert the square which we initially created to a circle in a high resolution, we have to make the following

inputs:

Slope/Rounding
Surface: Roundness (Blipse Sector)
Layer: XY layer
Steps: 200

Choose the guadrants to be drawn:

top left top right
bottom left bottom right
Ok Cancel

v

The square is thus subdivided into four quadrants in each of which a sector of an ellipse is drawn. Since the basic element is a
square, which means that its width and height are identical, the resulting shape will be a circle. Choosing 200 steps results in
a very high resolution (maybe even higher than necessary).

We get to see the result as soon as we click the button , 0OK“:

Elemente 2D
=

-500

L I

Om

600 400 -200

K| Cu

M 4 » M

It is also easily possible to create composed shapes such as this one:
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Elemente 2D
57 500

_\,_'fn

>

LB >

DI X v o M 4« » M = | al|lw|x

In order to create this shape we start with a square-shaped material box. We duplicate this box and convert one of the two
copies to a roundness where we specify the top left and bottom right quadrants to be drawn. We then convert the other
copy to the complement of a roundness and choose the top right and bttom left quadrants. Done!

|Undo

It is possible to undo the entering of a slope or roundness by pressing CTRL+Z or clicking the respective button in the element
window immediately after entering the slope or roundness.

Later on it is possible to remove a slope or roundness by checking the elements belonging to it in the element list (several
elements can be chosen at once by pressing the SHIFT key and clicking at the same time or pressing the CTRL key and clicking
at the same time) and deleting the elements by pressing the DEL key.

IRotations

Rectangular and triangular elements can also be rotated by an angle between 0 and 90 degrees (clockwise or counter-
clockwise). As an example a triangle rotated by 60 degrees is shown here.

Slope/Rounding B

Surface: | Rotated Triangle W
Layer: Y layer

A
A
Z

Steps: 200

Rotate: :

Direction:

(@) left (counter-clockwise)

) right (clockwise)

Ok Cancel
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Remarks

With increasing number of steps, the precision of the calculation increases. It is recommended to use a high number of steps
for optimal precision.

Long, thin elements such as heat sources or thin films require a very high number of steps. We recommend to model these
elements as the last ones.

If you want to rotate several elements at once by an arbitrary angle between 0 and 90 degrees, with the rotation point being
the same for all elements, it is recommended to follow these steps:

1. Choose all elements you want to rotate. Click the first element, then keep the CTRL key pressed while clicking the
next element and so on.

2. Click an element with the right mouse button and select "Convert to Slope/Roundness" in the context menu.

3. Choose "Rotated Rectangle", enter the rotation point and either keep the number of steps suggested by AnTherm or
choose a larger number, but not less than suggested.
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| Elements 3D window

The Elements 3D window shows a 3D view of the component entered. This view is used for continuous verification of the
input and of the resulting construction model.

Elements3DForm o
I~ More Light

Im,;gdcd&g i - o Back Color |

C vV Opaque
' Opacity

1.00 =
v Solid
v Optimize
IV Spaces

& x|

The 3D view can be arbitrarily moved within virtual 3D space with the mouse (rotated, translated or zoomed). The 3D view
can be copied onto the clipboard to be pasted later into another application (e.g. Word) from the clipboard - for example
for the purpose of integrating this 3D view into some user's report.

More If checked is turns additional "light sources" on to add more contrast or brightness to the view.

Light Remark: Adding more light might result in perception of some shift of how the view coloured - this might be
sometimes confusing the the viewer with "overexposure".
See also: More Light (setting)

Back Allow for the choice of the background colour used in the 3D view.

Colour See also: Background colour (setting)

Opaque, Defines the transparency of model surfaces. AN opaque object is obscure. It obscures fully all objects located

Opacity behind it. It the opaque checkmark is removed, the opacity can be set to define the degree of transparency of the
object.
See also: Opaque and Opacity (setting)

Solid Changing this setting allows for the choice if objects are shown as solid models or as wire frame (lines) only.
See also: Solid or wireframe (setting)

Optimize Coinciding ashlars of the model resulting from overlapping elements (minimum grid) are analysed for equal
properties and joined into one object if possible.
Remark: Turning this setting on is especially useful to eliminate most of partly transparent planes nested within
space areas which might be distracting for the observer.

Spaces Displaying of space elements (space boxes, shown partly transparent) can be turned on or off.

= [Fit The Position and scaling of the view will be adjusted to show the whole component within the window.
T ICopy The image of the 3D view is copied onto the clipboard.
Image The 3D view can be copied onto the clipboard to be pasted later into another application (e.g. Word) from the

clipboard - for example for the purpose of integrating this 3D view into some user's report.

161



http://help.antherm.eu/Forms/SonstigeBedienelemente/Navigation_3d/Navigation_3d.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/MoreLight/MoreLight.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/MoreLight/MoreLight.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/MoreLight/MoreLight.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/BackgroundColor/BackgroundColor.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/BackgroundColor/BackgroundColor.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/BackgroundColor/BackgroundColor.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/Solid/Solid.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/Solid/Solid.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/CopyImage/CopyImage.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/CopyImage/CopyImage.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/CopyImage/CopyImage.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/CopyImage/CopyImage.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

'The View

The view shows the model resulting from the overlapping of all elements entered within the component (this is the
starting point of so called "minimum grid").

How each element is shown depends on element's type and colour assigned to is, whereas:

e Empty boxes are only visible if selected.
e  Space boxes are shown partly transparent.

Element(s) currently selected in the element list are shown emphasized by their edge lines.

Remark: When this window is focused following functions specific to this window are available from the main menu:

e View—>3D Navigation functions (side views, rotations, perspective etc.)
e Edit->Copy to place the Image on to the clipboard

e File>Export—>Image... to save the image to picture file

e  File>Export->Scene... to save the 3D scene to 3D scene file.

Remark: Labels on axes can be adjusted within application settings.

Remark: The size and proportions of the picture placed onto the clipboard are preset within application settings.

Remark: Current position of the 3D view (the isometry given by the current view vector) will be retained when the window is
closed and saved when the application exits. The next time the window is opened the view isometry will be restored if such
behaviour is set within application settings.

See also: Elements 2D window, Element Editor, Element selection window, Further control elements, 3D Navigation in 3D
windows, TrackBall rotation, The main menu, Coordinate system, Application settings
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|Elements 23 window

The Elements 23 window is used to input 3D models. It combines three Elements 2D windows and Elements 3D window (for
example) in one coordinated input form.

Elements 2/3D =]
0 500 1000 1500 2000 2500 3000 [7] More Light

é

[¥] Optimize
[ Spaces

Within four quadrants the 3D view is shown at top-right quadrant (by default setting) and three parallel projections,
identical to those of Elements 2D window, are shown in the other three:

e atleft-bottom: the X/Y plane
e atleft-top: the X/Z plane
e atright-bottom: the Z/Y plane

This provides consistent consistent axe's alignment of neighbouring quadrants connected to the X/Y quadrant (left-
bottom).

Each of the three 2D views displays elements in their overlapping order (input order as set within the element list, without
any Z-buffer) !

Editing and selection functions are identical to those of Elements 2D window.
The 3D view is identical with Elements 3D window.
Which view is shown in each quadrant can be defined within extended user interface settings .

The views can be copied onto the clipboard to be pasted later into another application (e.g. Word) from the clipboard - for
example for the purpose of integrating this view into some user's report. Views can be saved to a picture or scene file also

See also: Elements 2D window, Elements 3D window, Coordinate system, Extended user interface settings, Export
Image 2D, Copy Image 2D, Context menu of element editing
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\Status Report window

The window "Status of input" provides an active and detailed view onto data of the modelled component.
This window can be accessed form the main menu via View->Data Input & Entry->Status-Report.

Statusbencht der Eingabe n
Beispiel zum dreidimensional ablaufenden Waeme- und Dampftransport (Diffusion) P
Anschlussdetail im Bereich des Flachdachs eines Hallenbads

Trennwand zwischen Wohnraum und Hallenbad: zeischalige Backsteinwand mit 5 cm Kemdaemmung
Aussenwand des Hallenbads: 25 cm Stahlbeton, 15 cm Kemdaemmung, 12,5 cm Vormauerung
Berechnung des Warme- und Dampftransports

Februar 2006; K. Krec

Rasterparameter fur die Demo-Version vergrobert

Element:

S
1. Schicht - Bez.: "ungestoert” Dicke= 1000

1. Baustoffzelle - (-1000, -500, 0) x (1500, 1050, 1000) Bez.: "Stahlbeton™ A=2.3 u=90

2. Raumzelle - (-1000, -500, 0) x (1500, 0. 1000) Raum: "Hallenbad" Oberflache: "Hallenbad" Rs=0.25 (a=4)
3. Raumzelle - (500, 0, 0) x (1500, 750, 1000) Raum: "Hallenbad" Oberflache: "Hallenbad" Rs=0.25 (a=4)
4. Baustoffzelle - (0. 250, 0)x (150, 2150, 1000) Bez.: “Backstein innen" A=0,44 =4

5. Baustoffzelle - (150, 250, 0) x (200. 2150, 1000) Bez.: "Daemmstoff” A=0,04 u=1

6. Raumzelle - (-1000, 250, 0) x (0. 2150, 1000) Raum: "Wohnraum" Oberflache: "Wohnraum" Rs=0.25 (a=4)
7. Baustoffzelle - (200, 1050, 0) x (325, 1150, 1000) Bez.: "Schaumglas” A=0,04 11=1000000

8. Baustoffzelle - (200, 1150, 0) x (325. 2150, 1000) Bez.: "Backstein aussen" A=0,67 u=16

9. Raumzelle - (325, 1050, 0) x (1500, 2150, 1000) Raum: "aussen” Oberflache: “aussen” Rs=0,04 (a=25)
10. Baustoffzelle - (325, 1050, 0) x (1500. 1150, 1000) Bez.: "PS-Hartschaum™ A=0,036 p=30

11. Baustoffzelle - (325, 1150, 0) x (1500, 1155, 1000) Bez.: "Bikutop™ A=0.2 p=50000

12. Baustoffzelle - (200, 1048, 0)x (1500, 1052, 1000) Bez.: "Sopravap” A=0.2 1=500000

13. Baustoffzelle - (150, 250, 0) x (150.2. 2150, 1000) Bez.: "PVC-Folie” A=0.2 nu=10000

14. Baustoffzelle - (325, 1150, 0) x (330, 1250, 1000) Bez.: "Bikutop” A=0.2 u=50000

15. Baustoffzelle - (330, 1155, 0) x (1500, 1245, 1000) Bez.: "Kies" 3=0.7 p=1

16. Baustoffzelle - (-1000, 250, 0) x (0. 270. 1000) Bez.: "Sandausgleich” A=0,7 p=15

17. Baustoffzelle - (-1000, 270, 0) x (0, 290, 1000) Bez.: "Trittschalldammplatte” A=0,033 =1
18. Baustoffzelle - (-1000, 290. 0) x (0, 340, 1000) Bez.: "Zementestrich™ A=1.4 =35

19. Baustoffzelle - (-1000, 340, 0) x (0. 360, 1000) Bez.: "Parkett” A=0.2 u=40

20. Baustoffzelle - (-20, 270, 0) x (0, 340, 1000) Bez.: "Randstrefen” A=0,033 p=1

21. Baustoffzelle - (-20, 360, 0)x (0, 410, 1000) Bez.: "Sesselleiste” A=0,2 p=40

22. Baustoffzelle - (-1000, 270, 0)x (0. 270.2, 1000) Bez.: "PVC-Folie" A=0,2 u=10000

23. Baustoffzelle - (-1000, 289,8, 0)x (0, 290, 1000) Bez.: "PVC-Folie" A=0,2 u=10000

2. Schicht - Bez.: "AW Hallenbad" Dicke= 80

Contents of this window are permanently updated on each change to input data. Therefore it resembles detailed view on
current state of input model.

Under certain circumstances such recurrent updates of this display might lead to significant performance loss of the
application (lengthening its response times). Therefore it is advised to open this window for verification purpose and
close it when done.

See also: Reports
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'Boundary Conditions window

The window Boundary Conditions enlists all spaces of which the

. ¢ itions 5|
user sets temperatures and all power sources of which power SOty SONCRIoN . =
density can be entered (the boundary conditions). For dynamic, Name Value Unit
transient problem solution the window mutates to allow input of > exterior -10 °C
time dependant quantities. interior 20 °C

'MJI‘,‘ -:3
Temperatures of spaces are initially preset to standard values: concres Ui Wi
e first space in the list (sorted alphabetically) is set to " Expose graphical evaluation too Apply
airspace temperature of -10°C || Evaluate secondary functions
e all other spaces are set to the temperature of +20°C.
Remark: These standard values can be changed within application settings.
Spaces are enlisted alphabetically. Knowing this, by consequently naming spaces you can target proper automatic
assignment of preset values.:
e  Exterior precedes Interior
e  Space 00 precedes Space 03 and Space 10
e Space 11 precedes Space 1.
If the component contains power sources (heat sources or sinks) also, their names will be offered here for the input of
their respective power density W/m?. Initially power sources are set to have no power (equal 0 W/ma).
Remark: If there is solution of vapour calculation available too, the input of relative humidity of air space, required % {; :"-\
for vapour evaluations of partial pressure, is also offered in additional dedicated column: Cte
R ¥

Name | Valud Unit | RelHumidit) |  PartPressure
|Room 0 12 °C 80 % 1.734 hPa
Room 1 20°C 53 % 12.386 hPa

Relative humidity of air spaces is initially preset as follows:

o first space is assigned the relative air humidity of 80%
e all further spaces are assigned relative air humidity of 53%.

Remark: These standard values can be changed within application settings.

Name

Name of the space or power source (not editable)

The value of the boundary condition of specific space (temperature °C) or power source (power
Value - 3

density W/m”®).
Unit Unit of the value of that specific boundary condition (not editable)
Rel. Humidity Relative air humidity in percent

Part. Pressure

Partial pressure of vapour (in hPa) resulting from the temperature and relative humidity values
entered (not editable

Expose graphical
evaluation too

If checked here, the graphical evaluation (Results 3D window) will be started after boundary
conditions are applied. If this setting is turned off the graphical evaluation (if not open yet) will
not be executed automatically.

See also Application settings.

Evaluate secondary

If checked here, secondary functions (like heat flux, relative surface humidity, etc.) will be
calculated for graphical evaluation. If turned off (unchecked) only temperature field will be
calculated for Results 3D evaluations. This saves significantly time needed for calculation and

functions reduces memory demand during evaluation.
See also Application settings
Apply Confirms data entered in this window end initiates the superposition followed by various

evaluations.

You confirm the data entered by pressing the button Apply. Boundary conditions will be applied onto basic solutions (g-
values). If calculation of basic solutions is also required it will be automatically initiated also.
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Remark: The button "Apply" will blink if there is new solution set available from the solver, but the data entered in this
window has not been applied yet to the new solution set.

Remark: The button "Apply" is shown disabled if one or more basic solutions have not been calculated (solved) yet, i.e.
they are missing.

The temperature distribution with the construction results from the superposition of respective basic solutions each
multiplied by its boundary condition. Results are presented as text reports ready for printing or to be saved as Adobe
PDF, MS.Word or MS-Excel files.

The distribution of temperature and further secondary functions is further used in various graphical evaluations.
Templates of Boundary conditions are saved to the project file when the project is saved.

Remark: All BCs will be merged by their Names into the projects BC-Template upon apply. This will retain BCs even when
spaces or power source are renamed or removed from the project. By that the BCs of other projects can be merged and
saved - even such with names which are not yet (or no more) available if the current project.

Important: To retain the values of boundary conditions between program executions the project must be explicitly saved
(project data is not saved automatically when boundary conditions are applied!).

Remark: You will need the value of power density W/m? to properly enter the boundary condition specific to power
sources. For verification purposes you will find the total volume of each power source within Modelling Report. Within
Results Report, in addition to the value of respective power densities, you will also find the overall power of each power

source.
U ¢ L’ ] ~‘ 2 L 75 WK §
VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible o (7 5 ‘l. ‘;
with an active VAPOUR-Option of the program.. C/ e p Lo
! abi Y7 :

‘Transient Boundary Conditions (periodic, harmonic) |

For the purpose of dynamic, transient problem (subject to the TRANSIENT-Option) the boundary conditions window
mutates to input of time dependant quantities.

Boundary Conditions - Period 86400 s. B
[l Time Point to evaluate: 50400 = === (14:00:00) Paint Timelines Animate
Mame H#H #Hc  Periodic Data HHbc #HHsynth HHeff Value Rel Hum Part.Pres

aussen de 1 1| ConstantValue OlAl.. ] -10|C 20 | % 2.075 |hPa

innen 1 1| RegularPoints 12 (Al ... 1 -48217 5156 | "C B3 |% | 11554 |hPa

[] Expose graphical evaluation too Apply Boundary
[] Evaluate secondary functions Conditions

[] Display Surface Temperature (only for 2D projects)

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems
when heat capacity effects are concerned is only possible with an active TRANSIENT-Option
of the program.

The transient boundary conditions are provided as sets of harmonic Fourier coefficients created for respective periodic
data (these are managed in Periodic / Harmonic Data Editor) for each and any Main Period of the transient problem (as
selected in Solver parameter form).

Boundary conditions are kept distinct of each solution period and also saved to the project file when the project is saved.
Important: To retain the values of boundary conditions lately applied the project must be explicitly saved_(project data is
not saved automatically when boundary conditions are applied!).

Remark: All BCs will be merged for each Period (including MainPeriod=0 - steady state) by their Names into the projects BC-
Template upon apply. This will retain BCs even when spaces or power source are renamed or removed from the project. By
that the BCs of other projects can be merged and saved - even such with periods and names which are not yet (or no more)
available if the current project.
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Main Period [The Boundary Conditions window title bar displays the Maine Period of the currently evaluation transient,

(title-bar) periodic problem (as selected in Solver parameter form).

Time Point to [Some evaluation time point T within the Main Period of the solution.

evaluate If checked the change to the time point is immediately applied together with boundary conditions and
reflected in evaluation windows (Results report, Results 3D window) once these are open.

#H Number of harmonics solved (harmonic solutions) for the selected Period and available to further
Evaluation

#Hc Number of continuous harmonics solved for the selected Period and available to further evaluation

Periodic Data [Periodic boundary conditions data managed in Periodic / Harmonic Data Editor
By default the Constant Value Periodic data will be initially set respectively to the steady state boundary
condition.

#Hbc Number of harmonics available from Fourier Analysis out of periodic boundary conditions data (managed
in Periodic / Harmonic Data Editor) available to further synthesis and evaluation

#Hsynth Number of harmonics chosen for use in harmonic Fourier Synthesis out of those available from periodic
boundary conditions data (#Hbc)
The highest number of harmonics used during synthesis (#Hsynth) results from the smallest count of
harmonics within the base solution and out of the respective boundary condition and can be further
reduced (-1 - all available).
Remark: Evaluating in TRANSIENT mode with only 0-th harmonic or only Constant Boundary Conditions
is identical to Steady State results (regardless of HARMONIC or TRANSIENT license feature).

#Heff Effective number of harmonics used in harmonic Fourier Synthesis out of those available from periodic
boundary conditions data (#Hbc) and those available from the solution set (#H).

Value Synthetic boundary condition value at the evaluation time point T

Timelines Opens Timelines window displaying synthetic temporal, time dependant results at selected Probe Points
together with timelines of synthetic boundary conditions applied.

Animate Displays the Animate Time Dialog used to define temporal animation of transient evaluation by
automating changes to the evaluation time point T.

Time Point to Evaluate: provided existence of periodic boundary conditions on can set the evaluation time point (within

the main period)

Remark: During graphical evaluation the time point information will be displayed in the title of the colour bar.

For the evaluation the harmonic base solutions are combined with the respective harmonic coefficients of the boundary
condition the belong to (complex linear combination). The resulting distribution harmonic coefficients it then passed for
Fourier synthesis for specific evaluation time point T.

Remark: Provided that the periodic boundary conditions did not change, only synthesis for new time point must be

executed.

Remark: Evaluating in TRANSIENT mode with only 0-th harmonic or only Constant Boundary Conditions is identical to
Steady State results (regardless of HARMONIC or TRANSIENT license feature).

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

Remark: The input of relative air humidity (when vapour diffusion problem has been solved too) are sill constant (steady
state) and independent of air temperatures. Only the partial pressure will be recalculated for respective, evaluation time
point dependant, air temperature.

See also: Element Editor, Element types, Evaluations and Results, Standard Boundary Conditions, Periodic / Harmonic Data
Editor, Animate Time Dialog, Timelines Window
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|Periodic [/ Harmonic Data Editor

The Periodic / Harmonic Data Editor window provides the means of creating, editing and managing periodic climate data
required as boundary conditions to transient evaluation.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems when
heat capacity effects are concerned is only possible with an active TRANSIENT-Option of the
program.

The Periodic / Harmonic Data Editor will be used out of the Boundary Conditions window when transient problem is to be
evaluated and time dependant boundary conditions are needed for that purpose. For convenient managing periodic data
sets it us available from a Tools Menu also.

There are following types of data which could by managed within Periodic / Harmonic Data Editor:

e Constant
e  Regular Points
Regular Means

e Irregular Means
e Irregular Steps
e Harmonic Coefficients.
PeriodicDataEditorForm L =
Eile Examples
Descritpion: WienHohewarteJahrMonatsmitteIwerte (RegularintervalMeans)
Period length: 31536000 ¢ 365.00:00:00
#intervals: 12
Interval duration: 2628000 s 30.10:00:00
I \WienHohewarte) ahrMonats mittelwerte (RegularintervalMeans) Index Value
0 2
25 - |
B Regular Means [ Synth.Means Synthetic 1 ,'1A
2 43
3 10.8
4 174
5 18.7
6 19.3
7 18.7
| 8 14,7
| 9 10.2
5 | ! ! I | 10 15
0 6307200 12614400 18921600 25228800 31536000 1 29
lJ.‘-.\nJFeb'MarlAprJMayl\JunJ'JuIJAugJSep1 OctINov! Dec! ! 1 =
ooy [ Ganon ] ||
—— —
The window contains three parts: file | =
e File & Examples Menu New Periodic Data  »
e Info Open ...
e Graph Save As ...
e Data Grid
Convert to »
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File Menu: e New - create new data set of the specific part. A dialog is shown to provide the
information required for specific type (see "Info Part").
e Open/Save/Save As... - provides the file access to the data
e Convert To... - allows simple synthetic conversions between selected periodic data
types.
Info Part: The Info part displays the characteristic information for the dataset being processed.

Depending on the type of data different information is displayed and eventually
available to in put.
The initial specific values are supplied during the creation of the data set (File-
>New...) and a limited set of them, depending on the data type processed, can be
changed later.

e Description identifying the data

e Period Length

e Number of Interval

Graph Chart Part:

The graph chart represents and displays the input data along with its synthetic variant
resulting from harmonic Fourier analysis and synthesis.

Zoom with lasso...

The legend provides the identification of patterns shown. A double click on to the legend
will change its position relative to the chart area (right, left, top, bottom).

Data points can be selected.

Data points (or bars) can be dragged changing the value (press ESC to abort the
unintentional drag operation an revert to the previous value).

Context menu of the
Graph Chart:

e Reset Zoom
e Zoom enabled
e Zoom X only enabled
e Appearance
e  Page Setup...
e  Preview...
e  Print...
e Copy
e Export Image...
e Show synthetic data
e  Window Function (Gibbs Effect)
Selection of the windowing filter function to reduce the Gibbs effect (e.g. while
working with switch functions "IrregularintervalSteps" or dense data with high
value changes).
e Fejer window
e Hann window

e Hamming window
e None

Cut-Off Harmonic
Limits the number of harmonics for the Fourier syntheis.

Data Grid Part:

The data is input into the Value column.

The native Copy & Paste of the selected cell(s) is provided.

Capability to paste data from/to the Value column streamlines the input procedure (also
available via Context Menu).All numbers contained in the paste buffer (regardless if
column(s) or row(s)) will be parsed as double entities (entries in error and not parse able as
such in be ignored) and transferred in the order to the value column.

Copy Ctrl+C
Paste Ctrl+V
Select All  Ctrl+A

Clear Selection

Buttons:

With the button "Harmonics" the user can open a window where the individual
components of the harmonic Fourier series are displayed in their temporal progression. The
harmonic value at a given point of time is (approximately) the sum of the individual
components. The user can choose which of up to twelve components should be displayed.
It is also possible to assign various colours to the components.

With the camera button it is possible to create a screenshot which can later be used in the

report builder. In the Harmonics window there is this possibility as well.
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Probe Points / Extreme (min/max) Locations window

Probe Points

[

AMin/Max-l
X [mm] Y [mm] Z [mm] Comment -
22 22 22 test22 £
3 33 33 test3d
345 1310 1180 3D collected

L 1210 1190 2N ~nllanted =

I }

Delete | [ New | [ PickfromProject.. | [ GoTo || Report

The window Probe Points is used to input any number of arbitrary points for which the Probe Points report shall be
generated (second part of Results report). The list of probe points can be extended from the Result 3D window (Probe)

also (by "Collect point").

The Min/Max tab of the window lists interesting locations with extreme values (e.g. points lowest and highest temperatures
at surfaces of all spaces and within the interior of all power sources) thus providing the ability to select them for further
evaluation. This read only listing is automatically provided and updated as soon as any boundary conditions have been

applied_to the solution.

Y [mm] Z [mm] Comment -
1210 1180 Room 1 20°C Tmin=10,43°C
1310 0 Room 120°C Tmax=18,11°C  |E
1250 1176 PS 0 OW/m? Tmin=7,1°C 3
1780 186 N PS N Mallen? Trzw—17 RA

XYV,2Z Coordinates of the point in millimetres
Comment An (optional) description of the point entered (used for documentation only)
Delete/New Deletes the current data line or append a new one

Pick from Project...

Probe points saved within another project will be read and appended to the list.

Report

Confirms the data entry and initiates the creation of probe points in the Results report.

Double click onto
data record mark

Initiates translation of the current probe point shown in the Result3D window to the position shown
in the line clicked - it translates Slices X/Y/Z accordingly. Within a 2D-project the Z-slice is set to
500 mm.

Go To
Remark: It is data shown in the currently marked line transferred - this means, that a double click
onto column or new row will also result in setting the current probe point to values shown selected
by data mark arrow.
GoTo
Report

Pick from Project...

Delete

New
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The input is confirmed by pressing the button Apply.

The second part of Results report will show evaluation of temperatures for all points (x, y, z coordinates) entered in this
window. If some point does not belong to the interior of the construction no temperature values will be shown in the
corresponding line of the report.

Probe points entered are saved to the project file.

Remark: Similar evaluation of one probe point is available within graphical results of the application.
Remark: The active tab will be saved upon the window is closed together with the application settings
(LastSelectedProbePointsFormTabPageName) and restored when this window is opened again.

Remark: While "Collect Point" (e.g. out of "Results 3D window") is requested the window will switch to the "User" tab
where the new probe point will be appended.

See also: Results report, Boundary Conditions window, Evaluation windows, Probe (control panel), Coordinate system,
Slice X, Y, Z (control panel), Timelines window

MULTICORE-option: Speeding up computationally intensive jobs by distributing them on multiple
processors or processor cores for parallel execution is only possible with an active
MULTICORE-Option of the program
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Interface AnTherm/SolRad

Interface AnTherm/SolRad

For customers of AnTherm/SolRad there is now the possibility to evaluate the influence of solar radiation and the long-
wavelength radiation to and from the external surfaces of a building construction with regard to thermal transmission and
temperature distribution.

Since the influences of the radiations are dependent on their orientations, there can be several, exterior spaces”. An exterior
space could, for instance, be subdivided into the spaces ,south wall vertical”, ,, west wall vertical“ and ,,oblique roof”. In the
course of the evaluation, three diurnal variations of the radiation air temperature and the related thermal transmission
resistances are assigned to these three spaces.

|ll

The radiation air temperature is a fictional temperature which is influenced both by the solar radiation and the long-
wavelength radiation exchange. If an AnTherm user specifies the radiation air temperature instead of the exterior air
temperature, this means that not only the diurnal solar radiation is considered but also the long-wavelength radiation
exchange between the exterior surfaces of the exterior building components on the one hand and the sky and the terrestrial
environment on the other. The use of the radiation air temperature implies that the absorption and reflection processes
occur at the exterior building component surfaces. The used method is capable of exactly reproducing these processes.
Until now, the user specified outside air temperatures in AnTherm as exterior boundary conditions. In the stationary case,
this is a single value. In the instationary, periodic case this is the 24 values of a diurnal cycle.

SolRad Version 4.1 or higher and AnTherm Version 9.136.2 or higher are now connected via an interface.

The diurnal variations of the radiations computed by SolRad (global radiations in Wm?) at the project site can be exported
from SolRad for a chosen date and orientation by clicking the ,,Export” button.

These exported result files can then be imported in AnTherm in order to compute radiation air temperatures and thermal
transmission resistances.

Short Instructions Guide:

1. Program SolRad

1.1 In SolRad, open the project from which you would like to export the data and click the button ,Export”.

1.2 Choose date and orientation. The orientation corresponds to an exterior surface of an exerior component
appearing in an AnTherm model.

1.3  Enter the filename as which the data to be exported should be saved. Mind that you might have to export
radiations on differently orientated exterior building components.

1.4  Confirm the export by clicking ,,0K“.

The data are now exported and are then available for being imported to AnTherm.
Repeat the steps 1.2 to 1.4 until the radiations on all exterior building component orientations that appear in the AnTherm
model have been exported.

2. Program package AnTherm
The computation of the radiation air temperatures from the outside air temperatures and the solar radiations imported
from SolRad can be done for the stationary and for the instationary periodic case. To ensure compatibility with SolRad, it is
only possible to calculate with period length being one day in the instationary case.

Important!

The computation of the radiation air temperaturs not only leads to a temperature value (in stationary case) or a diurnal cycle
of the temperatures (in the periodic case) but also a thermal transmission resistance which has to be assigned to the
considered exterior space.

Since the thermal transmission resistances have been entered in AnTherm when the geometric modelling happens but the
assignment of the boundary conditions only happens in the course of the evaluation (the actual computation), it is necessary
to compute the radiation air

temperatures before the geometric modeling, either by using the tool ,,Radiation Temperatures Calculator“or the
,Periodic/Harmonic Data Editor” in the menu , Tools”. The thermal transmission resistances assigned to the radiation air
temperatures have to be linked by the user to the exterior spaces in the course of the geometry input.
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2.1
211

2.1.2

213

2.1.4

2.14

Stationary Computation
Choose the ,Radiation Air Temperatures Calculator” in the menu ,Tools”.

Into the field ,Outside Air Temperature®, enter the diurnal average of the exterior air temperature for the day
for which SolRad computed the radiations. Usually this value matches the long-year monthly average at the
project site.

Into the field ,Enviroment Air Temperature”, enter the diurnal average of the surface temperature of the
terrestrial environment. In almost all cases this value matchs the diurnal average of the outside air temperature.
The exceptions are cases with heavy snow or bodies of water.

Into the field ,Global Radiation”, enter the diurnal average of the area-related global radiation to the exterior
surface of the considered exterior building component in Wm . This value can be either manually derived from
the program SolRad or automatically imported from the result file by clicking the button ,Import”.

In the field ,, Absorption of Sun Radiation” the color of the exterior surface of the considered exterior building
component is classified. The absorption number specifies the percentage of the solar radiation hitting the
surface that is absorbed; the remainder is

2.2 Periodic Computation

221
2.2.2

2.23

2.2.4

2.2.5

2.2.6

2.2.7

Choose the ,Periodic/Harmonic Data Editor” in the menu ,Tools”.

After clicking ,File” you can either enter the outside air temperature again (,,New Periodic Data“) or read the
already entered and stored diurnal cycle (,,Open ...“). If you enter the data anew, you have to choose ,Regular
Points“. The period length has to be a day (86400 sec) and the number of intervals (, #intervals”) 24. With these
settings the input of the hourly values of the outside air temperature is settled.

The import of global radiations calculated by SolRad in advance is done by selecting ,,File” and then , Import“ and
»SolRad” once again.

The assignment of the color occurs in the next window. Regarding the significance of the input the things said for
2.1.4 apply here in an analogous fashion. By clicking ,,Import“, the diurnal cycle of the radiation air temperatures
is calculated.

The thermal transmission resistance assigned to the diurnal variation of the radiation air temperature has to be
written down and, in the course of entering the geometry, assigned to the exerior space.

By choosing , File — Save as” the computed diurnal cycle of the radiation air temperature is saved along with the
diurnal cycle of the outside air temperature. Thus it can be used for evaluation after the modelling of the
geometry and the computation.

In the course of the evaluation the column ,Periodic Data” ist to be chosen in the window ,,Boundary
Coniditions“. Via ,,File — Open“ the diurnal cycles of outside air temperature and radiation air temperature are
imported upon choosing the filename determined in 2.2.6.

2.2.8  Asa boundary condition for the chosen exterior space, the entered diurnal variation of the air temperature
(,Apply“) or the computed diurnal variation of the radiation air temperature (,,Apply StraLu”) can be chosen. If the latter has
been chosen, AnTherm will check whether the thermal transmission resistance entered for the exterior space match the
computed value. If that is not the case, a warning message is displayed.
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Outside Air Temperature D'C
Environment Air Temperature E]’C
J Global Radiation (553w
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a_sr Absorption of Sun Radiation Average (06) []
Dark (0.9)

v Environment Radiation Percentage E}
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Radiation Air Temperatures Calculator

Lidlzdzdqletelylalahnlithzhizhalshetivhahalzolalzleslzg!

— Synthase
— Synéhesic {Solfad)
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Periodic/Harmonic Data Editor”

174



Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

|Psi-VaIue Calculator (Tool)

The Psi-Value Calculator is used for rapid calculation of the linear thermal transmittance of the thermal heat
bridge (correction factors Psi (W, Ly, ) resulting from the input of U-values and lengths specific to the building
component concerned and its thermal coupling coefficient L2D as calculated within a steady state, two dimensional
thermal heat bridge simulation.

Calculating U-values needed is supported by the U-value Calculator integrated within this application.

Psi-Yalue Calculator E e X|
u Lavered construct | 5l Lavered construct | Leitwert 2D :|0.49 W/mK
Ualye: |0.32 WK, U alue: |0.32 WneK.
Length: |5UU mm Length: |5UU mm
U ©1:{0.16000 Wimk o+ U ¢1:]0.16000 W/mK = TotalU ©|:{0.32000 WimK
PsiValue:[0.17000  w/npK

The U-Value specific the the components part concerned (as calculated with a U-Value
Calculator, for example).

U-Value Remark: If specific U-Value is provided by a layered construct entered within a U-Value
calculator, the checkmark left to the button "Layered Construct" is marked checked and this
field is marked read-only. To override the value manually uncheck the checkmark left to the
button "Layered Construct".

Length The length to be used for the respective U-Value above

Coupling The thermal coupling coefficient specific to the component under consideration (as
Coefficient L*® calculated and reported within the Coupling Coefficients report, for example).

U=l The result of the multiplication of respective values of U and I.

Total U * | The sum of respective U * | multiplications.

Psi-Value (V) The resulting Psi-Value (W, Ly, ); the linear thermal transmittance

Up to two U-Value and Length pairs can be entered. The formulas used for this calculation are defined in the EN I1SO
10211.

Remark: Obtaining the thermal coupling coefficient L2D can be accomplished with an appropriate two dimensional,
steady state, thermal bridge heat transfer simulation software. AnTherm provides class A precision method for such
calculation.

|Calculating U-Values with U-Value Calculator

To calculate respective U-Value with an integrated U-Value Calculator, press the button W [ Layered construct

"Layered Construct”, build or load the layered construct within the U-Value Calculator which

is shown thereafter and confirm the calculated result by pressing the Ok-button therein. The U-Value: 0.434711237 /K

calculated U-Value of a layered construct is shown in the U-Value field which is then

marked read-only. The checkmark left to the button "Layered Construct" confirms, that the value shown is based on
respective layered construct.

The actual data of a layered construct can be changed at any time by pressing the button "Layered Construct" again and
editing the data within the U-Value Calculator shown thereafter.

Remark: The actual data of a layered construct is retained until the form is closed. To save the data of each respective
layered construct use the "Save" function within the U-Value Calculator.

Remark: You can drag & drop any layered construct (as it is available from a U-Value Calculator if it is run separately)
onto the one of U-Value / Length blocks in this window also.

175



http://help.antherm.eu/Forms/LeitwertReportForm/LeitwertReportForm.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.kornicki.com/Forms/ReportBuilder/ReportBuilder.htm#Coupling
http://help.antherm.eu/Introduction/05_Normen.htm
http://help.antherm.eu/Introduction/05_Normen.htm
http://help.antherm.eu/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.eu/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.eu/Forms/UValueCalculatorForm/UValueCalculatorForm.htm
http://help.antherm.eu/Forms/UValueCalculatorForm/UValueCalculatorForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Remark: To override the value manually uncheck the checkmark left to the button "Layered Construct".
Remark: If no data of a layered construct has been applied yet, the checkmark left to the button "Layered Construct" is
shown greyed.

'Entering the Thermal Coupling Coefficient L*° obtained from AnTherm

AnTherm's "Coupling Coefficients Report" provides the matrix of thermal coupling coefficients resulting from steady state
simulation of respective modelled construction. As AnTherm displays both, the interior and exterior calculated values for
precision validation purposes, you can either use any one of the two or apply the mean value of both for example, provided
that precision criteria is satisfied.

Important: U-Values and lengths used for the Psi-Value calculation must correspond to the thermal coupling coefficient of
the modelled component in the manner defined within EN 1ISO 10211 and EN I1SO 13789.

As soon as simulation results of a two dimensional calculation are available or created in AnTherm you can pick the value of
thermal coupling coefficient from the coupling coefficients report_ manually.

Remark: The model is interpreted as two dimensional if it is homogenous in the Z direction (the grid contains only one
layer in Z). You shall transfer a median value of the two corresponding matrix elements divided by the thickness in Z

(within a 2D project it is 1 meter) and rounded according to the close-up error.

Remark: The project specific Psi Value Determination Form will pick values automatically as soon as calculation results are
available.

Entering U-Values obtained from AnTherm

AnTherm's "Modelling Report" shows U-Values for all layered constructs at adiabatic cut-off planes of the modelled
component.

Important: U-Values and lengths used for the Psi-Value calculation must correspond to the thermal coupling coefficient of
the modelled component in the manner defined within EN I1SO 10211 and EN ISO 13789.

Remark: The project specific Psi Value Determination Form will pick values automatically as soon as calculation results are
available.

|Additional remarks

e The standalone version of the tool can be invoked with an argument of "en" or "de" to work in the language
different from the operating system default.

See also: U-Value Calculator (Tool), Coupling Coefficients and Precision report, Project types, Psi-Value Determination,
Modelling report
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|U-Value Calculator (Tool)

The window of U-Value Calculator is used for rapid calculation of U-Values for layered constructs (the R-Value is calculated
too).

Data of the layered structure can be saved into a layered construct file (<name>.LayeredConstruct). Data can
also be loaded from material layers file (<name>.MaterialLayers) or layered construct file
(<name>.LayeredConstruct).

This tool can be started from the menu Tools.

&

U-Value Calculator
Name: Room 0 <-> Room 1 @ BackRight: (1525, 895, 0)x (1525, 1310, 0)

Exterior R [m?Kiw] a [Wim?K]
Room 0/Bxt. transfer coeff. v 004 25
[ Prepend ]
Description d [mm] | A [WimK] RIm?*KMWw] |
| Exterior plaster 5 0.8 0.006249999
Insulation 120 0.041 2,926825268
| Adhesive mortar 5 0.271 0,018450184 dented it
» :Remf. ooncrete 175 22 0.079545454
|Sand cushion 20 1 0.02
|Isol. underlayment 30 0.04 0.75
| PS 0/Concrete topping 10 1.2 0.008333332
7 | Concrete toppi ng 50 1.2 0,041666666
*
Interior R [m2KAw] a [Wim?K]
Room 1/Int. transfer coeff. v 0,1666667 6
Copy to R-Value: 4.05774 m2KA
Clipboard U-Value: 0.246443 W/m?K

A layered construct contains a list of material layers surrounded by two surface (exterior and interior) boundaries.

For the two surface boundaries one can enter its surface heat transfer coefficient or transfer resistance. The Menu
Edit—>Surface transfer coeffs provides a choice of normative standard values. Both name fields of exterior and interior
surfaces also provide same choices of standard normative values:

Exterior R [m2KAw/] a [Wim2K]
Room 0/Ext_transfer coeff. [x] 0.04 25

EN 1SO 6946:1596 Exterior wall {not ventilated)
EN ISO 6946:1596 Exterior wall, ventilated

EN ISO 6946:1996 Partition wall

EN ISO 6946:1996 Wall to unconditioned (cellar)

EN ISO 6546:1536 Wall to uncond. gamet
FN 1SN RB4R-18GR Wall rannerted tn armiind

Remark: It is also possible to drag-drop values from the project specific surface list.

Material layers are input by the entry of their heat conductance and layer's thickness. Based on this values the program
calculates heat resistance for each material layer.

Remark: It is also possible to drag-drop values from the project specific material list or from the material database.

The sum of resistances of all material layers and both surface transfers is displayed in the R-Value field.

The reciprocal value of the sum of resistances of all material layers and both surface transfers is displayed in the U-Value field.

Actually selected data line is marked by an arrow symbol at its left (data record mark). Multiple selection is also possible
(e.g. for deletion of line which can be initiated with DEL key).

The complete layered construct can be placed onto the clipboard by the menu function Edit->Copy to be pasted later.
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Remark: Changing the construct might be disabled if the U-Value Calculator is shown in read-only mode (e.g. when
called from the Psi-Value Determination window.

'Tool specific control elements

Insert Inserts a new layer at the top of material layers list

Insert Before Inserts a new layer before the one currently selected

Insert After Inserts a new layer after the one currently selected

Append Appends a new layer at the bottom of material layers list

Move Up Moves the selected data line one position towards top of material layers list
Move Down Moves the selected data line one position towards bottom of material layers list
Delete Deletes the currently selected data line from material layers list

Tip: To delete data line selected press the DEL key
Remark: Pressing DEL key will delete all selected lines

Copy to A copy of current layered construct (all layers and the result) are placed onto the clipboard.
Clipboard Data placed onto the clipboard are are available there in different formats:

complete layered construct, which can be pasted back into U-value calculator,
tabulated text data of layered construct available for insertion into another application (z.B. MS
Excel).

See also: Menu Edit->Paste, Edit—->Copy

Even if the order of layers and the inside/outside orientation do not matter for the calculation of the U-Value one can reorder
layers within this tool as needed.

Tool specific menus

Menus specific to this tool are combined into the main menu of the application:

Creates a new, empty, structure of a layered construct.

File—Layered Warning: Save data prior to requesting this function!
Construct—New Remark: Changing the construct might be disabled if the U-Value Calculator is shown in read-

only mode (e.g. when called from the Psi-Value Determination window.

Allows loading data of material layers (<name>.MaterialLayers) or layered construct
(<name>.LayeredConstruct) from a file.

Warning: Save data prior to requesting this function!

Remark: Loading the construct might be disabled if the U-Value Calculator is shown in read-only
mode (e.g. when called from the Psi-Value Determination window.

File—Layered
Construct—Load...

File—Layered

ConstructSave As. Allows storing the data of a layered construct into separate file (<name>.LayeredConstruct).

A copy of current layered construct (all layers and the result) are placed onto the clipboard.
Data placed onto the clipboard are are available there in different formats:

e complete layered construct, which can be pasted back into U-value calculator,
e tabulated text data of layered construct available for insertion into another application (z.B.

Edit—Copy MS Excel).

e Tip: To copy the resulting U-Value to the clipboard alone use the context menu f the
respective result field (you reach this menu by pressing the right mouse button over the
field).

Edit—Paste The construct currently on the clipboard can be pasted (inserted) into the current one.

Edit— Provides a choice of normative standard values of surface transfer coefficients designed for
Surface transfer interior and exterior surfaces.

coeffs—s... The list offers standard value pairs from EN ISO 6946:1996, EN ISO 10077:2003 and EN I1SO

13788:2001.
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Surface transfer coeffs. » | EN ISO 6946:1996 Exterior wall (not ventilated)
| EN ISO 6946:1996 Exterior wall, ventilated
EN ISO 6946:1996 Partition wall
EN ISO 6946:1996 Wall to unconditioned (cellar)
EN ISO 6946:1996 Wall to uncond. garret
EN ISO 6946:1996 Wall connected to ground

EN ISO 6946:1996 Roof (not ventilated) - HS up

EN ISO 6946:1996 Floor to exterior (not ventilated) - HS down (passage, projecting component)
EN ISO 6946:1996 Roof, ventilated - HS up

EN ISO 6946:1996 Floor to exterior, ventilated - HS down (passage, projecting component)

EN ISO 6946:1996 Intermediate ceiling (betw. cond. spaces)

EN ISO 6946:1996 Floor to unconditioned (cellar) - HS down

EN ISO 6946:1996 Ceiling to uncond. garret - HS up

EN ISO 6946:1996 Slab at ground

EN ISO 10077:2003 Window vertical £30° (planar surface)- HS hor. £30°
EN ISO 10077:2003 Window horizontal 0°-60° (planar surface)- HS vert. +60°
EN ISO 10077:2003 Window red. radiation/conv. (corners and butt joints) - HS hor.

EN ISO 13788:2001 Walls and slabs etc. (assessing mould and condensation risk)
EN ISO 13788:2001 Window panes and frames (assessing mould and condensation risk)

Standardised surface heat transfer coefficients

Depending on the assessment criteria respective surface resistance values shall be used or replaced if calculation target has
changed.
The standards EN ISO 6946, 13788 and 10077 provide set of such standardized values.

Description Rsi Rse
[M2K/W] | [m2K/W

Calculating heat losses due to transmission (by component and heat flow direction):
EN ISO 6946:1996 Exterior wall (not ventilated) 0.13 0.04
EN ISO 6946:1996 Exterior wall, ventilated 0.13 0.13
EN ISO 6946:1996 Partition wall 0.13 0.13
EN I1SO 6946:1996 Wall to unconditioned (cellar) 0.13 0.13
EN ISO 6946:1996 Wall to uncond. garret 0.13 0.13
EN ISO 6946:1996 Wall connected to ground 0.13 0.00
EN ISO 6946:1996 Roof (not ventilated) - HS up 0.10 0.04
EN ISO 6946:1996 Floor to exterior (not ventilated) - HS down (passage; projecting component) 0.13 0.13
EN ISO 6946:1996 Roof, ventilated - HS up 0.10 0.10
EN ISO 6946:1996 Floor to exterior, ventilated - HS down (passage; projecting component) 0.17 0.17
EN ISO 6946:1996 Intermediate ceiling (betw. cond. spaces) 0.13 0.13
EN ISO 6946:1996 Floor to unconditioned (cellar) - HS down 0.17 0.17
EN ISO 6946:1996 Ceiling to uncond. garret - HS up 0.10 0.10
EN ISO 6946:1996 Slab at ground 0.17 0.00
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Calculating heat losses due to transmission through transparent components
(windows):

EN ISO 10077:2003 Window vertical £30° (planar surface)- HS hor. £30° 0.13 0.04
EN ISO 10077:2003 Window horizontal 0°-60° (planar surface)- HS vert. £60° 0.10 0.04
EN ISO 10077:2003 Window red. radiation/conv. (corners and butt joints) - HS hor. 0.20 0.04
Assessing the Mould and Condensation Risk (by component type):

EN ISO 13788:2001 Walls and slabs etc. (assessing mould and condensation risk) 0.25 0.04
EN ISO 13788:2001 Window panes and frames (assessing mould and condensation risk) 0.13 0.04

Additional remarks

e The standalone version of the tool can be invoked with an argument of "en" or "de" to work in the language

different from the operating system default.
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|Psi-value (window integration)" tool

Integration of the window area into the exterior wall always plays an important role in mathematical evaluation of thermal
bridges in buildings envelope. Therefore almost always distinction has to be made between lintels, reveals and sills.

Of course with "Psi-Value Determination (Automatic)" in menu , Tools", there is already a function available that may be
suitable to calculate the psi values for window bindings. However, since the offered automatic calculation of U-values in the
area of sectional planes is unsuitable for the window, in case of window bindings and/or the consideration of roller shutter
boxes, it is recommended to apply the tool, which was specially developed for this purpose. This will not only draw attention
to the importance of thermal bridges in the area of window insertions, but also reduce the risk of modeling errors.

Remark: The automatically calculated U-value for the area of the window will be the U-value of glass and not the window U-
value UW for the Psi-value calculation. A confusion between glass U-value and window U-value, e.g. caused by unquestioned
application of the automatic U-value calculation, can lead to grossly erroneous results.

The tool "Psi-Value Determination (Window Integration)" differs from "Psi-Value Determination (Automatic)" in that the user
is required to enter the window U-value. If this U-value "U FE" is not entered, no report can be created and a corresponding
error message is displayed.

For standard calculation, the area of architectural width/ recess has to be used as the window area. Of course, the U-value of
the window is used to calculate the coupling coefficient for this area. This approach is used in the calculation of the psi value
by setting the "reference point". Also this parameter must be explicitly specified by the user and will be used by AnTherm
automatically to calculate the lengths of the two-dimensional model.

Of course both, U-values and associated lengths, must be assigned "correctly". AnTherm suggests an assignment based on
entered U-values. This is possible because in the majority of cases, the window U-value will be far greater than the U-value of
the exterior wall. If the automatically assignment made by AnTherm is not correct, it is possible to swap the lengths assigned
by AnTherm.

The call of the tool which is described here is only permitted if the input area is "cut" in at least on two opposite sides. Of
course, it will occur that there will be more/other sectional planes - see the following example of window integration in the
lintel area.

Sectional plane ,top " outer wall
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Sectional plane "bottom" window
As a special feature, in case of window integration in the lintel area, the model also includes the intermediate ceiling. This
means for the interpretation of the Psi-value, that not only the influence of the window connection but also the influence of

the ceiling integration into the outer wall is taken into account.

For the case shown above, the window "Psi-Value Determination (Window Integration)" has the following appearance.

Raum als Aussenraum: aussen v

Raum als Innenraum: innen

Fenster — > AuBenwand
Schichtaufbau Leitwert 2D -|0.8246 WimK
*UFE|0.95 VilimK UAW[012992  |wimiK

Lange FE|380 mm Lange AWW/(1930 mm -
u-l '_D 36100 WimK U*1:|0.25074560 |WimK = Ges.U"I:|0.61174560 |W/mK

Bezugspunkt W-Wert:0.2129 WimK

X:|540 mm

Y-[380 | mm

Report erstellen

The reference point in this example is the edge between the outer surface of the plastered exterior wall (X=540 mm) and the
bottom of the (plastered) lintel (Y=380 mm) and is thus compatible with the definition of architectural width/ recess.

U-value of the window was explicitly inserted by the user with 0.95 W/m2K and corresponds to product declaration.

Remark: The automatic determination of the U-value at the lower boundary of the model (section plane "bottom") with the
tool "Psi-value determination (automatic)" leads to 0.70 W/m2K and is the U-value of the present triple thermal insulation
glass.

Sizes in "Psi-Value Determination (Window Integration)"

Space as Outdoor space Select the name that has been assigned to the outdoor space

Thermal Coupling Coefficients 2D | The length-related coupling coefficient of the considered construction is calculated
and output data by AnTherm (see also ,,coupling coefficient report”).The value of the
length-related coupling coefficient L2D is predefined as a calculation result and cannot
be changed by the user.

U-values For recalculation to Psi value, the following two U values must always be known:

The U value of the window U FE:

this U-value must always be entered explicitly by the user and was either determined
in a separate calculation or taken from the product declaration. If U-value is not
entered, the calculation result makes no sense. In this case, access to the printout of
the report remains blocked.

The U-value of the exterior wall U AW:

This U-value can either be determined automatically from the layered structure along
the section line or entered explicitly by the user. In the case of explicit entry, the tick
must be removed from "Layered structure" first.

Remark: The automatic determination of the U-value of the exterior wall is only useful
with a homogeneous layered construction. If there is an inhomogeneous structure -
such as a wall made of vertically perforated bricks - the automatically calculated U-
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value changes with the position of the section plane. In this case, the average U-value
of the wall must either be determined in advance by a separate calculation or this
value must be taken from the product data sheet and entered explicitly.

Lengths

The lengths shown are automatically calculated by AnTherm from the given reference
point and cannot be changed by the user.
If the automatically assigned lengths by AnTherm are not plausible, it is possible to

change them by selecting the arrow to shift.

F enster C— —> Aulbien ward

Reference point

The choice of the reference point, which is to be determined by the user, serves the
automatically recalculate of the lengths required for the Psi-value calculation.

In general, the reference point must be set in such a way that it correctly represents
the fictitious dividing line between the outer wall and the window used in the one-
dimensional model in the course of area calculation.

If the coordinates of the reference point are not specified, the calculation result
becomes nonsensical and the tool for documenting result is blocked.

Psi value (W)

According to the standard, the Psi value is a length-related correction factor intended
to compensate the error of the one-dimensional calculation model. This value is the
calculation result and cannot be changed by the user.

Multiplication of the Psi value with a length leads directly to conductance surcharge in
WY/K. It is important to know that this length is always measured vertical to the
calculation plane of the two-dimensional calculation.

Remark: In case of the example, this is the width of the lintel. For this particular
example, it should be noted that the calculated W-value not only influences the
window connection to the wall, but also of the ceiling integration into the exterior

wall.

If entries required by the user (U-values, reference point) have been completed, the production of documentation can be
ordered by pressing the "Create report" button.
The report has the following appearance as shown here on an example:

Lz0=0.8246 W/mK

U:= = 0.95 W/m?K

U= 0.1299 W/m?K

U;. '
——
[
[
J
L:.'
I
T 1.
Use
L==0.38m
Law=1.93m

|W = Lao - Uee Lee- Uswlaw= 0.2129 W/mK

AnTherm - Heat & Vapour Transfer -Thermal Bridges- Walter, Udo,Klaus, Tomasz 1
Copyright () Koricki Dienstieistungen in EDV & IT http:/Avww. kornicki.eu
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|Psi-VaIue Calculation for Three Rooms

AnTherm Version 9.136 has Psi-Value Calculation for Three Rooms (unheated buffer room) as a new tool. It starts with
a 2D calculation of a model that thermatically connects these rooms with each other. The temperatures can be either
entered separately or a temperature factor can be specified. It is important to enter the rooms in the correct order.

Psi-Value Determination for the Three-5pace Case n
Space to assume exterior: | aullen w
Ancther space to assume interior; | oben b

Another space to assume buffer: unten

-Value Profiles at adiabatic cut-off planes
aulten <-> oben @ TopBack: (5 urten <-> oben @ BackLeft: (-2

Lavered construct Lavered construct
U 1:|0,10040 fimek Ll 2:|0,10247 Y2k
Length 1:|2150 i Length 2: mim

=

iI

U=l (021586000 |Wimk u=l:
Determine Lengths by Reference Point

25832687 [Wimk

Leitwerte 20
L20 1: | 0218880912 | WimK L2D 2: | 0421230775 | WimK
(@) Temperature () Factor
bex:[135 K £l
Bin. K
obu:[135 [k
Walue : |0.165924818 [ wimK
Determine Reference Point
¥ B mm @ at exterior dimensions [ sullen )
() atinterior dimensions | oben )
Y:Dmm () by manual input

| (Generate Report I

8 ex. = exterior sp., 8 in. = interior (heated). 8 bu. = buffer (basement, unheated)
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Model - Reference points

*

2100 2i0
1367 | 1367
633 433
Y- | Y 100
433 83
1567 1567,

3 2
X% 150 -1000 S0 0 &0 1000 %0 1500 1000 50 0 50 1000
X X

AVITOr WY 1300 2011 11,55 © MO www SOmac

AT VP 50 200 7.1 1 130 COr s arwm Mk

AuBcnabmessunﬁ : Innenabmessung”

Bezugspunkt Koordinaten: x=521/~=0

Bezugspunkt- Koordmaten: x=0/y=650

Sketch of the calculation process

Assumptions

0,= 20.0°C (heated)
0,= 5.0°C (basement unheated)
0. = -10.0°C (outside)

Space ,,above” (top left)
Space ,,below” (bottom left)
Space ,outside” (right)

Conductance Values

Conductance “upward-outward” L. =0.218881 Wm™K™
Conductance “up down” L, =0.421231 wm'K?

Heat transfer coefficients

EWabove U, =0.1004 WmK™ (from AnTherm layers report)
Cellar ceiling U;, =0.1025 wm?K* (from AnTherm layers report)
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Roller Shutter Box Usb Calculator

The tool Shutter Usb Calculator allows for simple and user-friendly modeling of a shutter box geometry in a 2D-model. The

goal is to calculate the Usb-value by means of a user interface prompting the user to pass all relevant input parameters. The
calculation is in accordance with the EU standard EN ISO 10077.

The input/output of all relevant parameters and results is divided into 3 steps: Geometry, Physics, Calculation.

Geometric input parameters

Height

Width:

Upper wall thickness
Outer wall thickness:
Inner wall thickness

Lower wall thickness.

Offset

Geometry Physics Calculation

mm

mm

mm

mm

mm

mm

mm

mm

mm

Thermal insulation

() Ne insulabion

(®) Definition by thickness

Upper width
Lower width
Upper thickness:
Inner thickness

Lower thickness

25012
2502
1502
105
082

Apply

Close

In order to create a shutter box, one has to click Tools -> Shutter Usb Calculator. Clicking the button Apply, all set parameters

in that tab are accepted and saved. Click Close if you wish to exit the input prompt of the Shutter Usb Calculator.

Afterwards, the shutter can be edited by clicking on the outermost cell of the shutter box (all contours and cells of the shutter

box are represented by dashed lines) and click Edit in the Elements window.

Duplicate

x1:[0 | x:
Y1:[0 | vz

300
300

Ed

)

Box type: Matenal Box

it

Cu

ax:[300  |mm
av:[300  |mm
dZ mm

Group(s): | Rolladenkasten 1

M 4 » M

The following sections provide a detailed explanation of each input parameter:
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'Geometry: |

First, we introduce the concept of the Basic box. The Basic box is a simple, rectangular standard geometry, which is generated
by means of the tool Shutter Usb Calculator. The Basic box features an opening for the shutter at it’s exterior, bottom edge.
Starting from the Basic box, a real shutter box can be created by manually adding cells using the conventional tools of
AnTherm. Hence, features can be added, such as notches, profiles, end profiles, additional cells, etc... to model a real shutter
box. The benefits of this approach as compared to an entirely manual modeling of a shutter box are:

¢ Quick and simple approach

¢ Input parameters for the opening of the shutter in accordance with the terminology of the EU standard
e Automated classification of the ventilation state inside the shutter box

e No explicit modeling of the boundary conditions or adiabatic boundaries needed

¢ Quick enabling of boundary conditions according to the EU standard

¢ Quick calculation of the heat flux and the Usb-value

However, the Shutter Usb Calculator is subject to the below restrictions:

e Applicable for simple, rectangular geometries with one cavity, , and in vertical orientation (as displayed in below image).
e Only applicable for 2D-models

e Only one shutter box allowed per file

¢ A file must not contain cells that do not belong to the shutter box, otherwise the resulting Usb-value might be wrong

e The shutter opening is always part of the construction which we refer to as the Basic box

¢ The shutter opening is only defined on the exterior bottom edge/face of the shutter box

e The shutter opening settings (defined by the parameters el, e2, e3) can only be edited in the Shutter Usb Calculator tool
exclusively (not in the Element window), in order to assure correct treatment of the ventilation condition in the cavity

e The shutter opening is always located on the exterior, which is always on the left of the shutter box

¢ The default thermal insulation provided by the tool Shutter Usb Calculator is designed for covering the top, bottom and
the interior edge of the shutter box cavity with a layer of thermal insulation, having a circular recess in the center..., if
required otherwise, needs to be edited manually

¢ Boundary conditions, such as temperatures and adiabatic boundaries, must not be included manually, they are included in
the calculation of the Usb-value by default (the placement of the bottom adiabatic boundary is controlled by the control
parameter Offset)

¢ The model must not contain any heat sources or drains

¢ The model must not contain any internal boundaries

e Except for the cavity, the model can only contain two more room cells, that is an inner room and an outer room, hence
only two temperatures are allowed as boundary conditions (both rooms are created automatically, and must not be created
manually by the user)

¢ The model can only contain two adiabatic boundaries, one being at the top edge of the shutter box all along its entire
width, the other being at the lower edge along a width of 60mm starting from the location defined by Offset (both adiabatic
boundary conditions are created automatically, and must not be created manually by the user)

The below schematic serves as a guide for an easy understanding of the input parameters listed below.

¢ Input parameters geometry: parameters that allow for defining a standard geometry (Basic box) for a rectangular shutter
box, featuring an opening for the shutter on the exterior bottom edge/face

e el: partial width of the shutter opening (outermost)

Remark: Only edit in the Shutter Usb Calculator

e e2: partial width of the shutter opening (shutter itself)

Remark: Only edit in the Shutter Usb Calculator

e e3: partial width of the shutter opening (innermost)

Remark: only edit in the Shutter Usb Calculator

Remark: if there is no information on the shutter thickness itself (width e2), but only the total width of the shutter opening
el+e2+e3, then the user is free to arbitrarily distribute the total width to each partial width..., however please mind the
ventilation condition inside the cavity

¢ Height: height of the shutter box in x-direction

e Width: width of the shutter box in x-direction

e Wall thickness at top Wo, outer Wa, inner Wi, bottom Wu: Wall thickness at each face of the shutter box

e Offset: Desired distance between the exterior edge of the Basic box and the bottom adiabatic boundary (see image
below).
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I Width |

Wi

Basic box
incl. default thermal insulation

Height

| Offset | adiabat.|boundary
| T |

+Y

+X

The parameters that define the default geometry of the thermal insulation inside of the shutter box are supposed to cover the
faces of the cavity (only partially, if desired). Around the center of the cavity we have a recess defined by a circular-shaped
cell. In case it is desired to model a customized insulation geometry, the user can manually edit the geometry (add cells) using
conventional tools provided by AnTherm. Many industrial products are designed such that the housing itself is manufactured
from thermally insulating materials, whereas no internal insulation is included on the inside of the shutter box. In such a case,
this component is to be considered as the housing, and in the field Thermal insulation, one needs to select No insulation. In
general, that part of the shutter box that defines/contains the shutter opening, is considered as the Basic box.

e Thermal insulation (default insulation): provides the option to either create a default insulation implemented in AnTherm
as described above, or alternatively to leave the shutter box without any default insulation

e Width at the top bo: width of the top layer of insulation in x-direction, whereas the edge towards the exterior side is
variable

e Width at the bottom bu: width of the bottom layer of insulation in x-direction, whereas the edge towards the exterior side
is variable

¢ Thickness at top do, bottom du, interior side ds: thickness of the insulation layer at the respective edge inside the shutter
box cavity
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Recess / i

Default thermal insulation
bu

Physics:

The tab Physics allows for setting/controlling all parameters that are relevant for the calculation of the Usb-value.

The field Box provides the option to select the material for the housing of the shutter box. In fact, this defines the outermost
cell of the Basic box, which can be assigned any material from the database.

The field Thermal insulation can only be edited if the user decides to include an (Default) insulation in the Geometry tab in the
first place. In that case, the tab Physics provides the option to choose an insulation material for the Default insulation.
Manually added cells can only be edited in their respective Element window.

By clicking OK in the field Environment EU-standard conditions can be enabled. This action assigns boundary conditions
(temperatures and thermal transfer resistance of the interior and exterior) according to the EU-standard and the ventilation
condition inside the cavity. This extends to the adiabatic boundaries, being in accordance with the EU-standard.

. Material name: defines the material for the housing of the shutter box

o el+e3 (output only): partial width of the shutter opening, that only includes the two airgaps and does not include the
shutter thickness

. el+e2+e3 (output only): total width of the shutter opening, including both airgaps and the shutter thickness

. The shutter box is (output only): displays the ventilation state of the shutter box cavity, depending on the dimensions
of the shutter opening

. Apply EU-standard boundary conditions?: Enables boundary conditions in accordance with the EU-standard

o Interior Rs(W): interior heat transfer resistance

. Temperature: interior temperature

o Exterior Rs(W): exterior heat transfer resistance

. Temperature: exterior temperature

. Cavity Rs(W): heat transfer resistance inside the shutter box

. Temperature: temperature inside the shutter box (please set equal to exterior temperature, if non-EU-standard
conditions desired)

o Equivalent Lambda: defines an equivalent Lambda-value for the cavity in case of an unventilated shutter box (to be

set by the user).

| Calculation: |

In the last step, the calculation of the Usb-value can be triggered. Additionally, a list of thermal conductance values is
displayed that contribute to the heat flux, which is relevant for the Usb-value.

. Start: triggers the calculation of the heat flux and the Usb-value

o List of thermal conductance values in contact with the interior (output only): a list of all components of the thermal
conductance matrix listed in the interior-column

. Report: creates a report that lists all relevant input parameters used fort he calculation oft he heat flux and the Usb-
value

. Total heat flux (output only): displays the total heat flux from the interior through the shutter box

. Usb-value (output only): displays the Usb-value of the shutter box geometry at hand.
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Chi-Wert Calculator

Chi-Wert Rechner

U 1036918 wimK U2{021237  |wimK U3{0.19079  JwimK

M Y Rechner O W Rechner O W Rechner

m

lange:[192  |m linge2:[198 |m Lange 3:

Projekt speichern

“AT[38016 |m? “A2[3648  |m? “A3:[3762 m2 =
U°A:[1.403474688 |WK  + U°A:[0.77472576 |wK .+ U°A:[071775198 |WK = GesamtU*A:[2.895952428 |wiK

W 10112998  |wimk w2[0072151  |wimK W3[0062222 | wimK =

%] Schichtaufbau Schichtaufbau Schichtaufbau Leitwert 3D :|12.427679  |wiK

we1:[021695616 Wik  + W°1:[-014285898 |k  + W*1:[0.11822180 |wKk = GesamtW°1:-047803694 |wiK
- A=Flache XWert: [0.009764 | WK

The Chi value can be calculated manually or using the tools already contained in previous versions of AnTherm.

We have included a Chi Calculator in AnTherm.
The Chi value is the point heat transfer coefficient.
You can enter all data manually or make use of the existing tools in AnTherm.

e Leitwert 3D: is automatically computed by AnTherm if the model is a 3D model. Either enter the value manually or

do the computations first before opening the Chi Calculator, then AnTherm will take the value from the Thermal

Coupling Coefficient report.

Kornicki, Dienstleistungen in EDV und IT 08.10.2018
A-1230 Wien, Othellogasse1/RH 8/2 AnTherm

Tel/Fax. +43-1-6157099 A V.9.136.0 2018.02.06

email: tkornicki@chelio.at (c) Kornicki, all rights reserved

Thermische Leitwerte[W/ K]

Raum\Raum aulten innen
aullen 2,427679
innen 2,427679

e U value: The U value calculator of AnTherm can be used by clicking the button ,Layered construct”.
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U-Wert Rechner

Datei Bearbeiten Hilfe
Name:| I
sen R [m?Kiw] a [Winm?K]
Einfugen

| A W/mK] | R [m?K]

0.58 0517241379

07 0,021428571 Einf. Nach

| Anfigen |

Nach Oben

RIMKM]  awimK]
v| [013 | [7.692308 |

| RWertl B |k

U-Wert|0.369185 |wimK

e Area: This must be manually specified by the user.

e Now you get the product U * A.

e  For the Psi calculation you can use the manual Psi calculator which is included in AnTherm.

Psi-Wert Rechner

utforste JuimK
Lange 11560

U *1:/0.73097640

WimK

| Schichtaufbau |
U2(021237  |WimK
e

+  U"1:[040350300 |WimK . Ges.U"1:[1.13447940 |wimK
- wert EDEEEET Jwio

Leitwert 20 :[1.021481 | wimk

[

OK ]

(If you also have 2D-cuts of the model that show the corners, it is possible to use the automatic Psi calculator to

obtain the U values and lengths.)

To run the Psi calculator, click the related button.

For the Psi calculation in the manual Psi calculator you also need the Leitwert 2D.

For each Psi value a separate calculation has to be performed. By clicking “OK” you copy the result of the
computation into the Chi calculator.
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[Chi-Wert Rechner

w3lo  |wimk
e —

T c—

w20 Jwimk
P "

Y —

wio  Jwimk
et

" A =Flache

| Proiekt speichern |

Psi-Wert Rechner

| Schichtaufbau | | Schichtaufbau | Leitwert20:[1.021481  |wimK
utfo3sste  |wimk U2[021237  |wimK
oo [0 Jom  Lae2[Bm_ Jom -

U©1:(0.40350300 |WimK = Ges.U "1:[1,13447940 |WimK

W-Wert: INIFEEL |W/mK
i oK |

1[0TSR ik

You can save these calculations and create a screenshot using the camera icon.

M | Schichtaufbau | Schichtaufbau Schichtaufbau Leitwert 3D :|2.307766 WK
U1(036918  |winmeK ufo  Jwim uzo Jwimek

S e Y o — -

U°A:[1.38885516 |WK + U°A:0 |JwK . UA0 WK = GesamtU°A:[1.38885516 |wiK

O [ TRechner | O W Rechner O W Rechner

GesamtwI:0  |wK
XWert: [0.918911 |w/K
@

Chi-Wert-Berechnung [WK™]
Abmessung per Hand Antherm
auflen | 2427679 — 1,021481'1,92 - 0,9991761,98-0,723293 1,90+ | 0,00976 | v
+0,369183,8016+0,212373,648+0,190793,762 = 0,00976
innen | 2,427679 — 1,5057(1,021481 + 0,999176 + 0,723293) + 0,04742 | ¥
2,265(0,36918 + 0,21237 + 0,19079) = 0,04738
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|Inhomogenous Layer Calculator (Tool)

The Inhomogenous Layer Calculator can be used to compute the features of a thermally equivalent homogenous layer.
Possible applications include brick masonry and wooden walls.On opening the Inhomogenous Layer Calculator first the Solver
is called in case the Thermal Coupling Coefficients have not been calculated yet. As soon as that has been done, the width,
thickness and (in 3D models) height of the largest element of the model are automatically inserted in the form. If due to the
modelling this element does not have the measures relevant for the computation, the user can also insert these values
manually. With manual input, the report does not contain annotations to the graphic as otherwise they might not fit to the
model.

After clicking the button "Calculate" the report can be generated by clicking the button "Report".

Inhemogenous Layer Calculator H
b Layer Width IEI mim
d Layer Thickness 200 mim
h Layer Height 1000 mm
p Mass Density |:| kg ! m?
Calculate

;_equ Eguivalent Thermal Conductance |:|W Hm™K)
C_equ Equivalent Thermal Capacity |:| k! (kg™ K)
e T

R Transmission resistance |:|m2' KA
x (chi) | Areal heat capacity [ Jwieeew
m_w.B.A | Arezl storage-effective mass |:| kg !/ m?

Report

The following inputs are relevant:

e  Width, Thickness and Height of the input model

e Mass Density of the input model (only relevant for the computation of the equivalent thermal capacity)
The following material attributes are calculated and displayed:

e Equivalent Thermal Conductance of the homogenous replacement model

e Equivalent Thermal Capacity of the homogenous replacement model (requires to enter the density and the

availability of the Harmonic or Transient option)

e Equivalent Vapour Diffusion Resistance of the homogenous replacement model (requires Vapour option)
Furthermore, the following thermal parameters are computed and displayed:

e Transmission Resistance

e Areal heat capacity

e Areal storage-effective mass
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Air Cavity Calculator (Tool)

The Air Cavity Calculator window is used as a
tool for rapid calculation of equivalent heat
conductivity of small air cavities and air gaps
based on the input of their dimensions and heat
stream direction.

To calculate equivalent heat conductivity
(lambda) the application uses formulas defining
calculation of heat transfer resistance of air
spaces described in EN ISO 6946:2005 Appendix
B - please be aware of limitations related to its
application (e.g. small, closed air cavities).

I Non-Rectangular |

Heat Stream ditection:l Horizontal Ll

Size in stream direction: l1 00.00 33 mm
perpendicular to str. dir.: h 0.00 3: mm

KA
W/mK

Eqiv. Resistance:|0.2891
Eqiv. Lambda|0-346

Air Cavity Calculator )

-

dr:f3.00 =5k

5K (EN 6946) |

10K (EN 10077) |

Result |

Calculation regulation are geared to European
norms EN ISO 6946 and EN ISO 10077-2 and

Pick selected elements I ™ -~ Flip thickness/width

cover two dimensional calculations.

This tool can be started from the menu Tools.

Heat Stream direction

e Horizontal (default)
e Upwards
e Downwards

Definition of heat stream direction:

Size in stream

The size of the cavity measured in the heat stream direction (thickness).

difference dT

direction Remark: Thickness and width can be swapped via a context menu.

perpendicular to str.  [The size of the cavity perpendicular to the stream direction (width)

dir. Remark: Thickness and width can be swapped via a context menu.

Temperature The difference of temperature between cavity boundaries in the heat stream direction.

Remark: According to normative regulations one shall set the temperature difference, if exact
value is not known, accordingly.

Buttons "5K (EN 6946)" and "10K (EN 10077) set this value to one of magnitudes required in
these respective regulations.

Equiv. Resistance

Equivalent heat transfer resistance of particular air cavity

Equiv. Lambda

Equivalent heat conductivity of particular air cavity

Result

Calculation result is replaced by the actual value.

A double click on this button results in an assignment of the calculation result to currently
selected elements of element list.

Remark: The button is also used a a source of a drag-drop operation of material property of a

equivalent material.

Remark: An air cavity will consist of only one element rarely; usually an air cavity is described by a group of several

elements.

For the very usual case of non rectangular air FY RN IR A E: (a1 =011

cavities normative regulations define following
procedure to account for:

An equivalent conductivity is to be calculated for
a fictive rectangular cavity. Such fictive cavity
shall be constructed as follows:

e create a rectangle surrounding the cavity
of interest.
e the area of a fictive cavity rectangle shall

Rectangular

Heat Stream direction:l Horizontal El

Size in stream direction: l1 00.00 3: M
perpendicular to str. dir.: h 0.00 3: mm
Area of bound Airspace: l1 000 mmé

Eqiv. Lambda|0.346 W/mK

dr:[3.00  =Hk

5K (EN 6346 |

10K [EN 10077) |

Result l

be equal to the area original (non
rectangular) cavity.
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e the ratio of width to the height of the fictive rectangle cavity shall be the same as of the rectangle surrounding
the original.

The conductivity calculated for such fictive rectangular cavity is the used instead for the (non rectangular) original
air cavity.

Heat Stream direction |Definition of heat stream direction:

e Horizontal (default)
e Upwards
e Downwards

Thickness (stream The thickness of the rectangle surrounding the cavity measured in the heat stream direction.
dir.) Remark: Thickness and width can be swapped via a context menu.
Width The width of the rectangle surrounding the cavity (perpendicular to the thickness)
Remark: Thickness and width can be swapped via a context menu.
Area [The actual are of the real (non rectangular) air cavity
Temperature The difference of temperature between cavity boundaries in the heat stream direction.
difference dT
Equiv. Lambda Equivalent heat conductivity of particular air cavity
Result Calculation result is replaced by the actual value.

IA double click on this button results in an assignment of the calculation result to currently
selected elements of element list.

Remark: The button is also used a a source of a drag-drop operation of material property of a
equivalent material.

Remark: For this procedure the most sophisticated it is to calculate the real are of the non rectangular cavity itself.

Air cavity dimension picked from element selection |

This air cavity calculator provides a feature allowing automatic acquisition of area and dimension values from current
element selection. Already selected temperature difference and stream direction are not affected. Only dimensions of the
rectangle surrounding selected element(s) and the sum of its/their respective area(s) are automatically calculated and
transferred into calculator.

Possibly one will have to swap the thickness and width manually (via the context menu or respective button) to adjust to
the fact, that the thickness must be specified parallel to the assumed stream direction!

'Applying the result onto selected elements

A double click onto the button "Result" will apply the calculated result of equivalent conductance onto all material
elements currently selected within the element list.
For the material's name a text "Cavity dir t=..w=..(A=...) dT=..." is used.

Remark: The result (equivalent lambda) can be drag-dropped from the button "Result" directly onto am element within
element editor or onto elements (Element list, Elements 2D) or event into material list.

As an alternative, to assign the result (an equivalent lambda), on can use the clipboard also: Click onto the result field
"Equiv. Lambda" with the right mouse button and select "Copy". Then you are able to paste the resulting value into the
lambda input field of the element editor or material editor within the material list (by pasting it from the clipboard there).

Remark: The exact direction of stream flow is known in advance within multi dimensional calculations. This means, that the
requirement to decide the correct choice of the "width" and "thickness" for the cavity cannot be fulfilled easily. It is user's
decision to estimate the right heat stream direction by some heuristics based on his experience (,,along the x- or y-axis“).

Note: You shall switch between input fields by using the TAB-key. 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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Condensing Humidity (dew point) Calculator (Tool)

The Condensing Humidity Calculator (Dew Point Calculator) is used for
rapid calculation of the surface dew point (i.e. relative humidity above
which there is condensation probability on the surface) resulting from the
input of surface and space air temperatures.

This tool can be started form the menu Tools.

Space Temperature

The temperature of the space air.

Condensing Humidity Calculator

Space Temperature: 24,00
Surface Temperature: |5.00

Condensing Humidity: 29.24
Mould Growth Hum.: 23.35
Corroding Humidity: 17,54

>

4

Surface The temperature of the surface under consideration
Temperature

Condensing The resulting dew point (maximum safe relative air
Humidity humidity)

Mould Growth The resulting maximum safe relative air humidity to
Humidity avoid mould growth

Corroding Humidity

The resulting maximum safe relative air humidity to

avoid corrosion

The formulas used for this dew point calculation are defined in the by formulas of partial pressure as shown in the EN

ISO 13788:2002.

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

|Additional remarks

e The standalone version of the tool can be invoked with an argument of "en" or "de" to work in the language
different from the operating system default.

See also: Result report, Boundary conditions window, Remarks to dew point

See also: Element Editor, Materials window, Element selection window, Elements 2D window
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Expression Evaluator (Tool)

This expression calculator is used as a tool for rapid evaluation of simple .
expressions, like 1/25 or Math.Sin(3.14). It can be helpful for calculating Expression Evaluator

values required as input of boundary conditions or input of material- or

surface properties.

This tool can be started from the menu Tools.

1+1 Evaluate

Basic) from the .NET Family.

Syntax |For more complex expression one can select the syntax defined |2 I

by programming languages like C# (C-Sharp) or VB (Visual

Copy

X

Syntax: ICShBID v l

Input Input field for the entry of an expression to be evaluated.

field

Result Displays the result of evaluated expression.

field

Evaluate [Requests the evaluation of the expression shown in the input
field.

Copy Copies the contents of the result field into the clipboard making
it available for the paste operation within other windows and its
input fields.

Expression entered into the input field must conform to the syntax of the programming language chosen. To receive the
result R of an expression E (R = E) one shell enter the expression term E into the input field.

All functions available in the respective programming language can be used also - especially mathematical functions like
Math.Sin or Math.Log etc.

Further (non numerical) expressions can be used here also, but describing it is beyond the scope of this application.

Examples
Expression (C#) Result Comment
1/15 0 The result is 0 because integral types only are used in the expression
1.0/15 0,0666666666666667 [The result in double precision
1./15 #Error! Error, because floating point numbers are to be entered with at least one
digit after the decimal point (C#)
1f/15 0,06666667 The result is single precision, dure to the use of the suffix "f".

Math.Sin(3.14)

0,00159265291648683

Using the Math library

Math.Sin(Math.PI)

1,22460635382238E-

Using constants from the Math library

16
Math.Log10(10) 1
Math.Log(Math.E) 1

33.3*(Math.Log(7)+1)

98,0988079635419

Using expressions in braces

Remark: If the expression entered leads to an error there will be a pop-up window revealed explaining the cause.

Remark: Please be aware of the fact, that numeric constants must conform to the syntax of the programming language,
thus the decimal comma (for example) might differ from the current localisation of the system as shown here above.

Remark: Detailed syntax descriptions for expressions:

e C#language Specification, Expressions
e Visual Basic Language Specification, Operator Expressions

Note: You shall switch between input fields by using the TAB-key. Using that key confirms the data entry. On the other
hand it provides a good alternative compared to permanent mouse use.

See also: Boundary conditions window, Element Editor
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\Evaluation windows (Results windows)

Documentation of input data is offered as reports within following windows:

e  Data-Entry report
e  Modelling report

Application results are offered in following windows:

e Solver

e  Coupling Coefficients (Leitwert) report

e  Psi-Value Determination (in 2D projects)

e  Results report

e Results 3D (the visualization of thermal or vapour diffusion, temporal animations too)
e Timelines (charting of temporal results und time dependant boundary conditions)

Evaluation parameters required for the calculation of specific results are input within following windows:

e Boundary conditions (and Periodic / Harmonic Data Editor for transient case)
e  Probe points

e Isometries

e  Results3D parameter

If some (additional) computation is required for respective results to be shown in a requested evaluation window, it will be
initiated automatically.

See also: Editing windows (Input windows), Dialog windows, Main menu, Results and Evaluations, Main window, Toolbar of
report windows
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|Data-Entrv report

The Data-Entry report is used for detailed documentation of all data entered while modelling a building component.
The window can opened from the Main menu via ->Evaluation & Reports Report builder or Modelling Report-> and

via Data Input & Entry->Status Report

Kornicki, Dienstieistungen in EDV und IT

A-1230 Wien, Othellogasse 1/RH &2

Tel/Fax. +42-16157059 A
email: tkornicki@chello.at

28.05.2020
AnTherm
V.10.137.1
{c) Kornicki, 31l rights reserved

Bezpel aimdredmoengsomiabbulenden Waesne und Dampfranspon [Difuson)

An=chus=sdets] m Bemsch des Rachdachs anes Halenbads

Trenmwand swischen Wohniumund Halenbad: zeschaige Backsisnwand mi 5 om Kerndsemmung
Aussenwand des Halenbads: 25 cm Sishbeton, 15 on Kemdasemmung, 12.5 om Vosmveing
Bemchmnung des Wamne- und Damplsminspons

Details of the construction's input data

L No| No. [C| X1 Y1 Z1 X2 Y2 z2 DX DY DZ | T Details
1 1000 ungestoert

1 1 -1000| 500 0| 1500| 1050 1000 1550 1000| M |Stanibaton

1 2 -1000| -500 0 500 0 000 500| 1000| S |rHamenbad/ Hakanbad
1 3 500 0 0| 1500 750 1000| 1000 750 1000| S |Hamentad/Hamantad
1 - 0 250 0 150 2150 1000 150| 1900| 1000| M |Sacksi=ininnan

1 5 i 50 250 0 200| 21501 1000 50| 13200| 1000| M |Daammston

1 6 -1C00 250 0 0| 2150 1000 1900 1000| S |wonnraum / Wonnraum
1 7 i 200| 1050 0 325 1150 1000 100 1000| M [Schaumgiss

1 8 200| 1150 0 325| 2150 100D 125| 1000| 1000| M |Sacksi=inaussen

1 ] 325 1050 0 2150 1000 ©100| 1000 S |aussensaussan
1110 325 1050 o 1 1150 1000 00| 1000| M |Ps-Hartzchaum

1] 1 325 1150 0 0| 1155] 1000 5| 1000| M |Swuop

1] 12 200| 1048 0| 1500] 1052 1000 4| 1000| M |sopravap

1] 13 150 250 0| 150.2] 2150 1000 0.Z] 1300| 1000|M |PvC-Fome

1| o4 325| 1150 0 330| 1250 1000 5 100] 1000| M |Swutop

1|15 33| 1155 O| 1500| 1245 1000| 1170 30| 1000 M |«=s

1] 16 -1000 250 0 0 270 1000 0 20| 1000| M [sandauzgien

1| 17 JJ -1000 270 0 0 1000 0 20| 1000| M |Trimschasdammpiatis
1] 18 -1000 290 0 0 3401 1000 0 501 1000| M |zamemssvicn
1119 -1000 340 0 0 60| 1000 0 20| 1000| M |Parkatt

Remark: Data of vapour diffusion resistance u will be also reported if entered.
A report can be:

e viewed on the screen

e saved as PDF, XLS, DOC or RTF file

e printed onto a printer

See Toolbar of a Report window

Remark: The content of this report will be updated after any change to input data immediately. This might result in slight
delays during processing of the input. Therefore it is advisable to keep that report window closed during the input.

See also: Evaluation windows, Evaluation and Results, Toolbar of a Report window
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Modelling report

The Modelling report is used for summarizing documentation of a building components data relevant for the simulation.
The window can be reached from the Main menu via ->Evaluation & Reports->Modelling report and via
Evaluation & Reports—>Report builder

Kornickd, Olensgaisiungen In EDV ung IT 23052020
A-1230 Wizn, Othallog3sss 1RH 82 AnTnzrm

T Fax +43-1-5157099 A V10.137.1

aman wormicki@chdio s {c) Korrickl, 30 rights rasanvad

Besigied zum descimersional sbbsul enden Waresme - und Demplizsrepont (Dfuson)

Anschiuasdetsl im Berech des Fachdach s anes Halenbads

Trsmwand aveschen Wolnesumund Halentssd : e fsige Backsermwand mit 5 om Kesxdsemmung
Avsanwand des Halenbads: 25 on Sahibeton, 15 on Kemdsammung, 12,5 om Vbemueung

Bewc hrung des Wasme und Damplimireposns

Layered constructs and U-Value calculations

3ussan <-> Hallanbad @ Softomlaft (-1000, -500, 1475.4) x (-1000, -500, 1000

| Material / Surface AWM K] djmm] Rs I <W] | o pwWmeK] R Ims<W]
3ussan/aussan 0020 250000 00200
Backsiain aussan 05700 125,0000 01355

SICaammsioft 00200 100,0000 25000
P\VC-Fola 02000 0400 0,0020
Stanibaton 23000 250,0000 01037
HasenbadHalantad 0,250 20000 0.2500

3 4754000 U-Value: 10,3233 [WimK]

3ussan <-> Wonwaum @ Toplaft (-1000, 2150, 1475.4) x (-1000, 2150, 1100Q)

I Material | Surface A (WAm-)] djmm] RemesawW] | awms] R [msWw]
|aussaniauzsan 0,040 25,0000 0,0400
[Sacksiain ussan 05720 125,0000 01355

- |D3zmmsaton 00200 100,0000 25000
PVC-Fola 0,200 0.2000 00020
Sacksiain innan 02200 150,0000 03208
WohnraumANohnraum 02500 40000 02500

£ 375,4000 U-value: 0,3013 [WIm"K]

3ussan <-> Halanbad @ SottomRight: (1300, -500, 1475.4) x (1500, -500, 1000)

Compared to the Data-Entry report only data relevant for the calculation is reported.

Resulting from the overlapping elements some materials might have no impact within calculation (being fully overlapped
and thus discarded). Thus this report shall be used to document and to verify the input of spaces and power sources
(boundary conditions), their names and transfer coefficients.

Remark: If there are power sources included in the model (after all overlapping of elements have been resolved) their
resulting (active) volumes will be calculated and output also. This values might be helpful during the entry of boundary
conditions.

Remark: Data of vapour diffusion resistance u will be also reported if entered. 2," =

The second part of the report lists U-Values of characteristic layered constructs at adiabatic boundaries of the model. These
intermediary results are required for the calculation of thermal bridge correction factor Psi or Chi.

Remark: The listing does only show U-Values of layered constructs between two spaces; Incomplete layered constructs will
not be output. The algorithm searches at all six sides of the model bounding box for adiabatic cut-off planes (from outside
towards model's interior, the first one adiabatic plane in each such direction). If a space surface is found at first in one of
that directions, then there will be no adiabatic boundary reported in that direction. Adiabatic planes found by that process
are then intersected in pairs at twelve edges. At these intersection lines U-Value profiles are generated - each such profile
results in none, one or even many layered constructs space-to-space.

Remark: For U-Value profiles passing multiple layered constructs (e.g. multiple ceilings) there will be multiple U-Values
reported for respective space pairs.
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'Solver window

The window Solver allows observing the progress of the
simulation process.

Solver running...

o ) ) ) Creating fine grid... Wait. ;j
The animation displayed at the top edge of the window signals  INach der Auflasung der Dberlappung: 21 Zellen

that the application is currently calculating the solution. Further |Exact mingrid size = 84

detailed messages reported by the computation will be shown |Exact finegrid size = 6346

within text window. Creal!ng fine grld... Wa_lt‘
Creating solution... Wait.

The simulation is executed in background completely Solution created.

(rasterizing, system of equations, optimal omega, calculation of _Id

base solutions, calculation of thermal coupling coefficients) LI -

without any further interaction. = = i :
Start Stop Close =< =

If necessary the solution of vapour diffusion equations will be

created also. IV Close this window atomatically when computation ends

If solving transient, harmonic, periodic problem has been
requested also, then respective system of harmonic equations will be set up for all chosen period lengths and solved too.

If there are simulation results already available, current input data will be compared to the one already saved. If there is no
difference to the model calculated earlier the simulation step will be skipped. Calculation will start wherever:

e Simulation results are not available or are incomplete (partially solved)

e The model data (geometry, materials etc.) has been changed

e Different resulting discretization (changes to fine grid parameters)

e  More stringent solver parameters chosen (smaller termination condition, more iterations below termination
condition, more final iterations).

Remark: The animation symbolically showing the progress of the computation (displayed at the to edge of the window)
can be hidden via the context menu of that element (right mouse button). See also the application setting "Animate
Progress on Solver Form".

'Data integrity and messages

Relevant information about the progress or errors of the simulation process are shown within this window. Messages
shown will not always report the reason for an error, albeit they shall be used as starting point for problem analysis and
for further search for input error (e.g. Lambda = 0, no heat transport at the surface, only one space named, all spaces
unnamed etc.)

Before actual computation is started the application examines the validity of input data. Following integrity checks are
executed:

e the input must result in a 3D structure (even a 2D project will produce a 3D structure , a homogenous one in the Z
axis -direction),

e heat conductance of all materials must not be zero,

e vapour diffusion resistance of all materials must not be zero (only relevant with active VAPOUR-Option)

e volumetric heat capacities of all materials (product of mass density and heat capacity) must not be zero (only
relevant with active HARMONIC/TRANSIENT option)

e transfer coefficients of all surfaces must not be zero,

e there must be at least two independent boundary conditions (different space- and/or power source names)

e there is at least one boundary condition of constant temperature (a space of defined air temperature - i.e. defined
space name)

e names of power sources must differ from space names

e the resulting system of equations must contain at least two equations (i.e. at least two cells to calculate)

e availability of sufficient license features

If the resulting fine grind consists of 1.000.000 or more cells you will be shown a warning message (as set with the
application setting "Warn on excessive Equation Size"). This provides the ability to stop the computation just before the
equation system data, very large in such case, is being created and written to files (even the rasterizer tries to avoid

201


http://help.antherm.eu/Datei/ArbeitenMitDateien.htm
http://help.antherm.eu/Datei/ArbeitenMitDateien.htm
http://help.antherm.eu/Forms/FineGridParamsForm/FineGridParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Introduction/81_Dampfdiffusion.htm
http://help.antherm.eu/Datei/Lizenzdatei.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

holes of the construction, which have no influence onto resulting equations, the size of the equation might be still above
the number of cells reported).

If there is sufficient data provided for execution of vapour diffusion calculation, but the Solver setting of vapour_ ';
calculation is turned off, the application will ask (when the VAPOUR license option if available) if this setting of the

solver shall be turned on (see also: Compute Vapour Transfer Solution inquiry).

If there is sufficient data provided for execution of transient, harmonic, periodic calculation, but the Solver setting of
harmonic calculation is turned off, the application will ask (when the HARMONIC/TRANSIENT license option if available) if
this setting of the solver shall be turned on (see also: Compute Transient Solution inquiry).

r

Vapor Transfer Calculation possible = % &%

"0' All data required to perform the vapor transfer calculation has been
‘ /' entered
but you have not asked to execute vapor transfer calculation (within
Solver-Parameter settings).

Do you want to turn on the solver-setting for vapor transfer calculation
and to create the vapor tranfer solution?

Yes J E No i [ Cancel

Stopping the calculation

Pressing the button Stop will initiate the abortion procedure of the solver. Terminating the solver will typically last 10 to 30
seconds.

Message: Solver aborted / Solver status

Solver aborted — . [ ]

3 Solver has aborted for some reason.,

"HeatTransfer” sclution state: Incomplete
Total number of terstions: 301 (1l now)
"auBen” Incomplete (200 iterations)
“innen”  Solved (1 terations)
HeatTransfer coupling coefficients (Leitwert) matrix not available yet

If the computation cannot be started or executed successfully the application will show a dialog window next to solver
window providing further details and problem descriptions - prior to closing this window please analyse contents of solver
window in the context of the message shown also.

202


http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/SolverParamsForm/SolverParamsForm.htm
http://help.antherm.eu/Forms/ApplicationSettingsForm/ApplicationSettingsForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Abort =]

‘Q Unfortunately no solution could be calculated.

Please consider messages shown eardier for further diagnostic analysis,
eventually related to:

« Correctness of the model (valid conductivities, resistances,
boundanes, etc)

» Ability to create the solution (model complexity, license capacity and
features, stc)

Shall the solver have aborted calculation for some reason, please lock at
detailed messages shown just before it bailed out and try again with
varied parameters, e.q.:

« Solver parameter (e.g. madimum number of iterations, termination
condition, ...)

« Fine grid parameter (¢.g. coarsening, starting thickness, ...)

Do you want to see the reference information?

Yes ’ [ No !

'Running Solver on multiple CPUs |

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

Important: Actual reduction of calculation time by execution of the solver on multiple processors results from various
properties of employed hardware architecture (number of processors and processor cores, number and size of processor
cache memories, cache speed, bandwidth to and from the RAM, Memory speed, bus speed and bus waiting rates, etc.).
Some multicore systems might even show performance degradation if multiple cores simultaneously access shared
resources.

It is advisable to compare the number of iterations executed per time unit (as displayed within the solver window).

Remark: This function requires a valid license feature MULTICORE.

Remark: If the number of equations (independent variables) to solve is less or equal the number of processors than each
variable will be scheduled to one processor. Due to synchronization required on every iteration poor performance may
result for such small equations.

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

See also: Evaluation windows, Solver parameter, Fine Grind parameter, Rasterizing, Application settings
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|Coupling Coefficients and Precision report

Komicki, Dienstieistungenin EDVund IT 122 29.05.2020
A-1230 Wien, Othellogasse 1/RH82 AnTherm
Tel/Fax. +43-15157039 A V.10.137.1
emsil: tkomicki@chello.at (c) Komicki, all nghts reserved
Baspel zuimdedmensonal abaufenden Waeme und Damgfranspon (Dffuson)
Apschiussdets! mBemch des Fachdachs enes Halenbads
Trnnwand 2wschen Wohrraumund Halenbad 2eischalge Backstanwand mt 5 cmKemdaenmung
Aussenvand des Hallenbads: 25 cm Sehben, 15 omKemdaemnung, 12,5 cmVormauerng
Berechnung des Warme- und Danpftansports
Number of evalated cels: 94502
Thermal Coupling Coefficients [W/ K]
Spsce'Spsce aussen Hallenbad Wohnraum

aussen 1.386223 1,292194
Hslenbsad 1.386223 1.476608
Wohnraum 1.292194 1,476608
Used Heat Transfer Coefficients

Spsace Rs-Value (H) Surfsce
aussen Rs=0,04 m3¥W sussen
Hslenbad Rs=0,25 mK/W Hallenbad
Wohnraum Rs=0,25 m3¥/W Wohnrasum

Spsce Rs-Value (T) Surface
sussen Rs=0,04 mK/W sussen
Halienbad Rs=0,25 mK/W Halenbsad
Wohnraum Rs=0,25 mi¥K/'W Wohnraum
Precision information

Close-up error Coeff. sum Relstive

Space W/ K] W/ K] close-up eror
aussen 3,83693e-013 2678417 1,432542-013
Hslenbad 2.30616e-012 2,862831 8.05551e-013
Wohnraum -2,68452e-012 2,768802 -9,69560e-013

The Coupling Coefficients and Precision report displays the matrix L;; of thermal coupling coefficients
(LZD or *° , also called heat transfer coefficients H in some standards or Leitwert matrix, thermal conductance
matrix) and respective precision information_of the simulation. For a two dimensional model the matrix shows
length related transmittance L*® [Wm™K™] ; for three dimensional construction the matrix displays thermal
coupling coefficients L per se [WK™]. Depending on which problems have been chosen for the Solver and on
the number and type of boundary conditions following results are shown:
e Number of evaluated cells(size of the system of equations)
for the steady state (stationary) heat transport problem:
e  Matrix of stationary, steady state thermal coupling coefficients for all space pairs
e Heat distribution factors for all power sources and spaces
e  Precision information the steady state heat transfer problem
for the steady state vapour diffusion problem:
Precision information for the steady state vapour diffusion problem
for the dynamic,transient,harmonic,periodic heat transport problem,for any period length (and eventually higher
harmonics):
e the matrix of harmonic coupling coefficients for all space pairs,
e the harmonic heat distribution factors of each source to all spaces
given as complex numbers and as amplitude/phase pairs.
If the number of matrix columns output shall overrun the page width then the output of overrunning matrix
columns is continued in groups one below the other.
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'Steady state (stationary) thermal coupling coefficients

The report displays the matrix of thermal coupling coefficients for any pair of spaces (with 6 decimal places).
If N spaces are attached to the considered construction the NxN matrix will be displayed (without diagonal elements).
Theoretically the matrix shall be symmetrical (i.e. Lj=L;), thus the output allows precision consideration of results.

These values are used, for example, to calculate thermal bridge correction factors - for a 3D case the "point thermal
transmittance" X (Chi) and for a 2D case the "linear thermal transmittance" ¥ (Psi).

See also: Psi-Value Determination (Calculate W-Value)

Remark: By multiplying the (steady state) thermal coupling coefficient L; by the difference of temperatures of respective
space pairs ©-0; one will receive the heat stream (or the length related heat stream in 2D case) between the two spaces
transmitted through the modelled component.

'Heat source Distribution Factors (steady state)

In the event heat sources are available also, the heat distribution factors of each source to all spaces are shown too.

Distribution factors [1]

Powers.\Space Room 0 Room 1
PS0O 0,111853  0,888147

If N spaces are attached to the considered construction then there will be N numbers shown for every heat source in the
distribution table. The i-th (i = 1,N) column value of the distribution table shows the percentage of the heat provided by the
particular heat source passing to the j-th space. The values 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
theoretically result in 1 (apart from minor rounding errors) allowing further precision consideration of results.

Remark: By multiplying the distribution factor F,; by its respective power density @, of the heat source k and its volume V,
one will receive the heat stream (or the length related heat stream in 2D case) from the heat source k to the space j. (The
volume of every heat source will be shown within Modelling report or Results report).

h‘ransient (instationary, dynamic), harmonic, periodic thermal coupling coefficients

Provided the solution of a dynamic, transient, harmonic, periodic problem has been computed also, the matrix of periodic
harmonic coupling coefficients will be output (with output of up to 4 decimal places).

The output is provided for each requested period (period length, in decreasing order; longest first) once as matrix of
complex numbers and additionally as matrix of norm (amplitude) and argument (phase shift, time lag) values.
From that output the exterior harmonic coupling coefficient (between exterior and interior) can be identified for example.

Diagonal elements (contrary to the steady state case these are significant and output here) can be used for the
calculation of effective heat capacities.

Theoretically, as for the steady state case, the matrix shall be symmetrical, thus the output allows precision
considerations of results also.

Komicki, Dienstieistungen in EDV und IT 23.05.2020
A-1230 Wien, Othellogasse 1/RH 8/2 AnTherm

Tel/Fex. +43-1-6157039 A V.10.137.1

email: tkomicki@chelio.st (c) Komicki, sli nghts reserved

Number of evaluaked cels: 104090

Thermal Coupling Coefficients [W/ K]

Spsace'Space Aulen Innen

Aulen 1.746472

Innen 1.746472
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Harmonic Thermal Conductance for period: 86400 s Day
AulBen Innen
Spsce/Spsce
Re Im Re Im
AuBen 65,3238 -5,6256 -0,1332 -0,0678
Innen 0,1332 0,0678 -3,6580 -1.5738
Aulen Innen
Space/Space Ampitude Phase Ampltude Phase
[W/K] [hours] [WIK] [hours]
AuBen 8,4633 -9,2229 0.14394 -10,2009
Innen 0.14385 -10,2014 3,89846 -10,4428

In the event heat sources are available also, the harmonic heat distribution factors of each source to all spaces are
shown too.

| Vapour diffusion, hygric coupling coefficients |

The report will also show hygric coupling coefficients (mg/Pa*h) ("Matrix of hygric coupling") if there are results ¢
of vapour diffusion calculation available too. C

Vapour Diffusion Coupling Coefficients [mg / m*Pa*h]

Space\Space 3ussen Hallenbad Wohnraum
3ussen 0,002463 0,164883
Hzllenbad 0,002463 0,075282
Wohnraum 0,164883 0,075282

| Precision information

An immediate indicator of the precision of the solutions is the matrix of thermal coupling coefficients itself - if it is not
reasonably symmetrical, then further calculation might be necessary. Along with the output of coupling coefficients the
necessary information about the precision of these results is output.

A theoretically exact method of calculation would necessarily satisfy the condition, that the sum of heat entering a
component exactly equals the sum leaving the same - for any set of basic solutions. The inherent nature of a numeric
method, however, will always result in a marginal difference in the evaluated energy balance. This is referred to here as
the close-up error of base solution. Dividing the close-up error by the sum of the coefficients associated with the respective
base solution (space) provides a measure of the precision of calculation.

Precision information

Soace Close-up eror Cosff. sum Relstive

= W/ m*K] W/ m*K] closs-up error
sussen 5,12585=-007 0,852457 5,74775=-007
Halienbad 6,23260=-007 2,215464 2691722007
\Wohnraum -1,12624=-006 2,460200 -4,61851=007

The relative close-up error shall never exceed 10~ considering precise solution (see EN ISO 10211:2008).

The value of the Relative Close-Up Error limit (default 10™*) can be adjusted within application settings:
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o If the relative close-up error exceeds the half of that limit the line will be marked with (*) - i.e. "just at
minimum precision".
e If the relative close-up error exceeds that limit (**) are shown.
A warning message "(*) Warning: The precision criterion concerning the magnitude of relative close-up errors is not fulfilled"
will be shown below the precision data listing if the precision criterion is not satisfied by any of base solution (the display of
this message can be turned off by the application setting "Relative Close-Up Error - Warn if above").

Note: If the relative close-up error exceeds 10~ 4 (or the limit otherwise set) a continuation of calculation based on more
stringent parameters for more precise solution should be considered before proceeding with further evaluation.
Eventually modified (finer or coarser) raster discretisation (gridding) might be required also.

If the solution of vapour diffusion has been also computed, the associated precision information is also displayed - =

following the results of thermal heat calculation.

Precision information (Vapour Diffusion calculation)

Spisia Close-up error ! Total sum . Relstive
; [mg / m*Pa*h] [mg/ m*Pa*h] close-up error
sussen 2.60264=-009 1,673522-001 1,55519=-008
Hsllenbad 1,94416=-008 7774482002 2.500652-008
Wohnraum -4 54678=-009 2,401712-001 -1,85315=-008

Precision indicators, i.e. (*), (**) and a warning message, are shown for the vapour base solutions - based on same
precision criteria (see above).

A report can be:

e viewed on the screen

e saved as PDF, XLS, DOC or RTF file
e printed onto a printe

e searched by keywords

See Toolbar of a Report window

See also: Evaluation windows, Evaluation and Results, Toolbar of a Report window, Results 3D window, Boundary
Conditions window, Please Wait window, Psi-Value Determination (Calculate W-Value), Linear and Point Transmittance, EN
I1SO 10211
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| Psi-Value Determination (W-Value Calculation)

The Psi-Value Determination Form is used for automatic calculation of the linear thermal transmittance Psi of the
(linear) thermal heat bridge (correction factors Psi (W, Ly, ) for the currently analysed two dimensional (2D) building
component according to the EN I1SO 10211 (or EN I1SO 10077).

Note: The Psi value is a computational value that corrects the error of the one-dimensional computation. The Psi value
must not be assigned a physical significance.

Most typical 2D cases will be calculated without any additional user intervention. The automation is supported by:

e calculation of the thermal coupling coefficient L2D (as calculated within by the steady state, two dimensional thermal

heat bridge simulation),

e automatic identification of characteristic U-Values at adiabatic boundaries of the model (also shown within the
Modelling Report) and

e determination of respective lengths (exterior- or interior based) resulting from the Reference Point which are
determined automatically if possible.

Some limitations of that automation depend on the particular geometry and can be controlled by the user.

Remark: Psi-Value Determination Form will show disabled if neither automatic nor partly automatic determination is
feasible for the particular model. The message related to such situation will be displayed also. Manual arbitrary
calculation of Psi-Value is then supported by the Psi-Value Calculator tool_only.

Remark: The model is interpreted as two dimensional if it is homogenous in the Z direction (the grid contains only one

layer in Z).
Psi-Value Determination _' X
Space to assume exterior: v
Another space to assume interior: I Room 1 ;]

Vv UValue Profiles at adiabatic cut-off planes
IHoom 0 <> Room 1 @ BackRic_v | |Hoom 0<-> Room 1 @ TopBac v |

v Layered construct | v Layered construct | Leitwert 2D :|0.921 WK,
U-Value: |0.24644 WK U-Value: |0.47715 WK Room 0
Room 1
Length: I1 525 mm Length: |1 305 mm
U ¢:|0.37582100  wimK  + U el 062268075 wimK = Totall ©1:10.99850175  wimK

i -|-0.078
[V Determine Lengths by Reference Point Ksii oo, o

Determine Reference Point
X?IU mm  '* at exterior dimensions (Room 0]
" at interior dimensions [ Room 1)
835 mm - by manual input

Space to assume Select the space name which is to be assumed exterior at first. The choice of the value of the thermal

. . . 2D . . . . .
-Exterior coupling coefficient L™, the automatic determination of the Reference Point_and the selection of
-Interior characteristic U-Value Profiles at adiabatic boundaries all depend on that input.

By default AnTherm will pick the name of the first space (as sorted in alphabetic order) which in
particular is assigned the lowest temperature during later evaluations.

Coupling The thermal coupling coefficient specific to the component under consideration (as calculated and

- 2D
Coefficient L reported within the Coupling Coefficients report, for example).

As soon as simulation results of a two dimension calculation are available or created within AnTherm
the Psi-Value Determination Form will pick the value of the coupling coefficient between the two
spaces (exterior and interior) automatically. The value transferred is the median of the two
corresponding matrix elements divided by the thickness in Z (in 2D it is 1 meter) and rounded
according to the close-up error.
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U-Value Profiles
at adiabatic cut-
off planes

[Turn that switch on to request AnTherm to pick the profiles automatically at adiabatic boundaries.
Available U-Value Profiles are then shown in the two choice boxes displayed just below the switch for
further selection. If turned off you will have to provide U-Values manually (either by the value input or
as calculated with a U-Value Calculator)

By default AnTherm attempts to automatically find appropriate profiles.
Remark: If profiles cannot be found this control element will be shown inactive (greyed).

U-Value Profile
selection

Characteristic profiles at adiabatic cut-off planes found automatically are available for selection.
Remark: AnTherm will offer only profiles connected to the exterior or interior spaces.

The layered construct at the profile chosen is automatically created and passed to the respective U-
Value Calculator_in the fields shown below, thus replacing the earlier entries therein.

By default AnTherm will automatically pick the first two orthogonal profiles from the list available.

Layered construct

The button provides the means of viewing (or entering) a layered construct for the calculation of its
characteristic U-Value.

Remark: The layered construct editor (the U-Value Calculator) will block changes (editing buttons

and menues will be grayed) if the construct is provided from the profiles identified by AnTherm. If you
wish to override the construct by changing it you must uncheck the "U-Value Profiles at adiabatic cut-
off planes" switch above.

Remark: If specific U-Value is calculated from a layered construct entered within a U-Value calculator
(or from the characteristic profile selected), the checkmark left to the button "Layered Construct" is
marked checked. To override the U-Value manually uncheck the checkmark left to the button
"Layered Construct".

U-Value

The U-Value specific the the components part concerned (as calculated with a U-Value Calculator,
for example).

Remark: If specific U-Value is provided by a layered construct entered within a U-Value calculator,
the checkmark left to the button "Layered Construct" is marked checked and this field is marked
read-only. To override the value manually uncheck the checkmark left to the button "Layered
Construct".

Length

The length to be used for the respective U-Value above.

Remark: If respective lengths are determined automatically from the Reference Point, the respective
fields are shown read-only.

Determine
Lengths by
Reference Point

Lengths shall be determined from the specific Reference Point found automatically for exterior or
interior dimensions or given by manual entry.

Remark: If respective lengths cannot be determined from any Reference Point that choice box and
controls below it are shown disabled..

Reference Point
at

IThe Reference Point shall be found automatically at exterior or interior dimensions or specified by
manual entry.

-exterior
. . Remark: If the respective reference point cannot be determined at some specific automation, that
-interior choices are shown disabled.
-manual
See the explanation graphics below.
U*l The result of the multiplication of respective values of U and I.
Total U * | IThe sum of respective U * | multiplications.
Psi-Value (W) The resulting Psi-Value (W, Ly, ); the linear thermal transmittance
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email tkornicla@chello at

TUTORIAL - 2-dimaensional:
Rainforced concrete slab with masonry bearng wall on girder over

Psi-Value Computation

L= 0.,9206 WimK

Ui =04772 Wim?K L: =1,205m
LU =0,2464 Wim2K L: =1,525 m
W=Llw-U L -U: L: =-0,0779 W/mK

4nTherm - Heat & Viapour Transfer -Thermal Bridges- Walter, Udo_Klaus, Tomasz
Copyright (c) 2003-2018 M. Kormick Dienstlestungen m EDV & IT hitp:dwww kornicll eu
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| Calculating U-Values with U-Value Calculator |

WV | Lavered construct |

To calculate respective U-Value with an integrated U-Value Calculator, press the button UV alue: |0. 434711237 /K
"Layered Construct", build or load the layered construct within the U-Value Calculator which is

shown thereafter and confirm the calculated result by pressing the Ok-button therein. The

calculated U-Value of a layered construct is shown in the U-Value field which is then

marked read-only. The checkmark left to the button "Layered Construct" confirms, that the value shown is based on
respective layered construct.

The actual data of a layered construct can be changed at any time by pressing the button "Layered Construct" again and
editing the data within the U-Value Calculator shown thereafter.

Remark: The actual data of a layered construct is retained until the form is closed. To save the data of each respective
layered construct use the "Save" function within the U-Value Calculator.

Remark: You can drag & drop any layered construct (as it is available from a U-Value Calculator if it is run separately)
onto the one of U-Value / Length blocks in this window also.

Remark: To override the value manually uncheck the checkmark left to the button "Layered Construct".

Remark: If no data of a layered construct has been applied yet, the checkmark left to the button "Layered Construct" is
shown greyed.
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'Thermal Coupling Coefficient L°° obtained from AnTherm |

AnTherm's "Coupling Coefficients Report" provides the matrix of thermal coupling coefficients resulting from steady state
simulation of respective modelled construction. As AnTherm displays both, the interior and exterior calculated values for
precision validation purposes, the mean value of both is used.

Important: U-Values and lengths used for the Psi-Value calculation must correspond to the thermal coupling coefficient of
the modelled component in the manner defined within EN 1SO 10211 and EN ISO 13789.

As soon as simulation results of a two dimension calculation are available or created in AnTherm the Psi-Value Calculator
will pick the value of the thermal coupling coefficient between the two selected spaces automatically. Remark: The model is
interpreted as two dimensional if it is homogenous in the Z direction (the grid contains only one layer in Z).

Remark: The value transferred is calculated as the mean value of the two matrix elements which apply and divided y the
thickness in the Z direction (in 2D it is 1 Meter) and then rounded according to the current close-up error.

'U-Values obtained automatically by AnTherm

AnTherm's "Modelling Report" shows U-Values for all layered constructs at adiabatic cut-off planes of the modelled
component.

Important: U-Values and lengths used for the Psi-Value calculation must correspond to the therml coupling coefficient of
the modelled component in the manner defined within EN I1SO 10211 and EN ISO 13789.

See also: Coupling Coefficients and Precision report, Modelling report, Psi-Value Calculator (Tool), U-Value Calculator (Tool),

Project types, Linear and Point Transmittance, On calculation of W-values for building constructions in connection with
ground, EN 1SO 14683, EN ISO 13789
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'Boundary Conditions window

The window Boundary Conditions enlists all spaces of which the -

’ , itions ()
user sets temperatures and all power sources of which power i ittt , :
density can be entered (the boundary conditions). For dynamic, Name Value Unit
transient problem solution the window mutates to allow input of > exterior -10 °C
time dependant quantities. interior 20°C
Temperatures of spaces are initially preset to standard values: concrete 0 Wim?

e first space in the list (sorted alphabetically) is set to ‘/‘ Expose graphical evaluation too o

airspace temperature of -10°C || Evaluate secondary functions
e all other spaces are set to the temperature of +20°C.

Remark: These standard values can be changed within9,5

Spaces are enlisted alphabetically. Knowing this, by consequently naming spaces you can target proper automatic
assignment of preset values.:

e  Exterior precedes Interior
e  Space 00 precedes Space 03 and Space 10
e Space 11 precedes Space 1.

If the component contains power sources (heat sources or sinks) also, their names will be offered here for the input of
their respective power density (W/m?. Initially power sources are set to have no power (equal 0 w/m?).

Remark: If there is solution of vapour calculation available too, the input of relative humidity of air space, required ¢ { .«

for vapour evaluations of partial pressure, is also offered in additional dedicated column: C ¢ ;
W
Name | Walug Unit | RelHumidity | Part.PressureI
> Room 0 12 °C 80 % 1.734 hPa
Room 1 20°C 53 % 12.386 hPa

Relative humidity of air spaces is initially preset as follows:

o first space is assigned the relative air humidity of 80%
e all further spaces are assigned relative air humidity of 53%.

Remark: These standard values can be changed within application settings.

Name Name of the space or power source (not editable)
The value of the boundary condition of specific space (temperature °C) or power source (power
Value . 3
density W/m?®).
Unit Unit of the value of that specific boundary condition (not editable)
Rel. Humidity Relative air humidity in percent

Partial pressure of vapour (in hPa) resulting from the temperature and relative humidity values
entered (not editable)

If checked here, the graphical evaluation (Results 3D window) will be started after boundary
Expose graphical conditions are applied. If this setting is turned off the graphical evaluation (if not open yet) will
evaluation too not be executed automatically.

See also Application settings.

If checked here, secondary functions (like heat flux, relative surface humidity, etc.) will be
calculated for graphical evaluation. If turned off (unchecked) only temperature field will be
calculated for Results 3D evaluations. This saves significantly time needed for calculation and

Part. Pressure

Evaluate secondary

functions . .
reduces memory demand during evaluation.
See also Application settings
Apply Confirms data entered in this window end initiates the superposition followed by various

evaluations.

You confirm the data entered by pressing the button Apply. Boundary conditions will be applied onto basic solutions
(g-values). If calculation of basic solutions is also required it will be automatically initiated also.
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MULTICORE-option: Speeding up computationally intensive jobs by distributing them on
multiple processors or processor cores for parallel execution is only possible with an
active MULTICORE-Option of the program.

Remark: The button "Apply" will blink if there is new solution set available from the solver, but the data entered in this
window has not been applied yet to the new solution set.

Remark: The button "Apply" is shown disabled if one or more basic solutions have not been calculated (solved) yet, i.e.
they are missing.

The temperature distribution with the construction results from the superposition of respective basic solutions each
multiplied by its boundary condition. Results are presented as text reports ready for printing or to be saved as Adobe
PDF, MS.Word or MS-Excel files.

The distribution of temperature and further secondary functions is further used in various graphical evaluations.

Templates of Boundary conditions are saved to the project file when the project is saved.

Remark: All BCs will be merged by their Names into the projects BC-Template upon apply. This will retain BCs even when
spaces or power source are renamed or removed from the project. By that the BCs of other projects can be merged and
saved - even such with names which are not yet (or no more) available if the current project.

Important: To retain the values of boundary conditions between program executions the project must be explicitly saved
(project data is not saved automatically when boundary conditions are applied!).

Remark: You will need the value of power density W/m?to properly enter the boundary condition specific to power
sources. For verification purposes you will find the total volume of each power source within Modelling Report. Within
Results Report, in addition to the value of respective power densities, you will also find the overall power of each power

source.

. . o . . . . . . . v ¢ (I I.( L " oy '.‘ - sy
VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible with an active KLY e PR i
VAPOUR-Option of the program. C/ T P ' e

! - &t !

'Transient Boundary Conditions (periodic, harmonic)

For the purpose of dynamic, transient problem (subject to the TRANSIENT-Option) the boundary conditions window
mutates to input of time dependant quantities.

Boundary Conditions - Period 86400 s. B
[ Time Peint to evaluate: 50400 SEE|s  (14:00:00) Point Timelines Animate
Mame HH HHc  Periodic Data HHbc HHsyrth HHeff Value Rel Hum Part.Pres
aussen de 1 1| ConstantValue OjAl.. « o 10| C 80| % 2,075 |hPa
innen 1 1| RegularPoints 12 |All ... w 1 -48217.5156 | °C 53|% | 11554, |hPa
[] Expose graphical evaluation too Apply Boundary
[] Evaluate secondary functions Conditions
[] Display Surface Temperature (only for 20 projects)

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems
when heat capacity effects are concerned is only possible with an active TRANSIENT-
Option of the program.

The transient boundary conditions are provided as sets of harmonic Fourier coefficients created for respective periodic
data (these are managed in Periodic / Harmonic Data Editor) for each and any Main Period of the transient problem (as
selected in Solver parameter form).

Boundary conditions are kept distinct of each solution period and also saved to the project file_when the project is saved.
Important: To retain the values of boundary conditions lately applied the project must be explicitly saved_(project data is
not saved automatically when boundary conditions are applied!).
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Remark: All BCs will be merged for each Period (including MainPeriod=0 - steady state) by their Names into the projects BC-
Template upon apply. This will retain BCs even when spaces or power source are renamed or removed from the project. By
that the BCs of other projects can be merged and saved - even such with periods and names which are not yet (or no more)
available if the current project.

Main Period
(title-bar)

[The Boundary Conditions window title bar displays the Maine Period of the currently evaluation transient,
periodic problem (as selected in Solver parameter form).

Time Point to

Some evaluation time point T within the Main Period of the solution.

evaluate If checked the change to the time point is immediately applied together with boundary conditions and
reflected in evaluation windows (Results report, Results 3D window) once these are open.

#H Number of harmonics solved (harmonic solutions) for the selected Period and available to further
evaluation

#Hc Number of continuous harmonics solved for the selected Period and available to further evaluation

Periodic Data

Periodic boundary conditions data managed in Periodic / Harmonic Data Editor
By default the Constant Value Periodic data will be initially set respectively to the steady state boundary
condition.

#Hbc Number of harmonics available from Fourier Analysis out of periodic boundary conditions data (managed
in Periodic / Harmonic Data Editor) available to further synthesis and evaluation

#Hsynth Number of harmonics chosen for use in harmonic Fourier Synthesis out of those available from periodic
boundary conditions data (#Hbc)
The highest number of harmonics used during synthesis (#Hsynth) results from the smallest count of
harmonics within the base solution and out of the respective boundary condition and can be further
reduced (-1 - all available).
Remark: Evaluating in TRANSIENT mode with only 0-th harmonic or only Constant Boundary Conditions
is identical to Steady State results (regardless of HARMONIC or TRANSIENT license feature).

#Heff Effective number of harmonics used in harmonic Fourier Synthesis out of those available from periodic
boundary conditions data (#Hbc) and those available from the solution set (#H).

Value Synthetic boundary condition value at the evaluation time point T

Timelines Opens Timelines window displaying synthetic temporal, time dependant results at selected Probe Points
together with timelines of synthetic boundary conditions applied.

Animate Displays the Animate Time Dialog used to define temporal animation of transient evaluation by

automating changes to the evaluation time point T.

Time Point to Evaluate: provided existence of periodic boundary conditions on can set the evaluation time point (within

the main period)

Remark: During graphical evaluation the time point information will be displayed in the title of the colour bar.

For the evaluation the harmonic base solutions are combined with the respective harmonic coefficients of the boundary
condition the belong to (complex linear combination). The resulting distribution harmonic coefficients it then passed for
Fourier synthesis for specific evaluation time point T.

Remark: Provided that the periodic boundary conditions did not change, only synthesis for new time point_ must be

executed.

Remark: Evaluating in TRANSIENT mode with only 0-th harmonic or only Constant Boundary Conditions is identical to

Steady State results (regardless of HARMONIC or TRANSIENT license feature).

Remark: The input of relative air humidity (when vapour diffusion problem has been solved too) are sill constant (steady
state) and independent of air temperatures. Only the partial pressure will be recalculated for respective, evaluation time
point dependant, air temperature.

See also: Element Editor, Element types, Evaluations and Results, Standard Boundary Conditions, Periodic / Harmonic Data
Editor, Animate Time Dialog, Timelines Window
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| Periodic / Harmonic Data Editor

The Periodic / Harmonic Data Editor window provides the means of creating, editing and managing periodic climate
data required as boundary conditions to transient evaluation.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems
when heat capacity effects are concerned is only possible with an active TRANSIENT-Option
of the program.

The Periodic / Harmonic Data Editor will be used out of the Boundary Conditions window when transient problem is to be
evaluated and time dependant boundary conditions are needed for that purpose. For convenient managing periodic data
sets it us available from a Tools Menu also.

There are following types of data which could by managed within Periodic / Harmonic Data Editor:

e Constant

e Regular Points

e Regular Means

e Irregular Means

e Irregular Steps

e Harmonic Coefficients.

PeriodicDataEditorForm -»

Eile Examples
Descritpion: WienHohewarteJahrMonatsmittelwerte (RegularintervalMeans)
Period length: 31536000 s 365.00:00:00
#intervals: 12
Interval duration: 2628000 s 30.10:00:00
! WienHohewarteJahrMonatsmittelwerte (RegularintervalMeans) ndex  Value
25 - : : -Lp
B Regular Means [ Synth.Means Synthetic 1 i
2 43
3 108
4 174
5 187
6 19.3
7 19.7
| 8 147
[ 9 102
5 | ' | . | 10 15
0 6307200 12614400 18921600 25228800 31536000

1 , ’
lJanJFeb'MarlAprJMaleunJ'JuI‘IAugJSepl OctINov!Dec! il = : |

29
L
(e ) [ Concal ] ||

— —

The window contains three parts:

e File & Examples Menu

e Info
e Graph
e Data Grid
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File
New Periodic Data »
Open ...
Save As ...
Convert to »
File Menu:

e New - create new data set of the specific part. A dialog is shown to provide the information required for specific
type (see "Info Part").
Open/Save/Save As... - provides the file access to the data
Convert To... - allows simple synthetic conversions between selected periodic data types.

Info Part:

The Info part displays the characteristic information for the dataset being processed. Depending on the type of data
different information is displayed and eventually available to input.

The initial specific values are supplied during the creation of the data set (File->New...) and a limited set of them,
depending on the data type processed, can be changed later.

e Description identifying the data
e Period Length
e Number of Intervals

Graph Chart Part:

The graph chart represents and displays the input data along with its synthetic variant resulting from harmonic Fourier
analysis and synthesis.

Zoom with lasso...

The legend provides the identification of patterns shown. A double click on to the legend will change its position relative to
the chart area (right, left, top, bottom).

Data points can be selected.

Data points (or bars) can be dragged changing the value (press ESC to abort the unintentional drag operation an revert to
the previous value).

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

Context menu of the Graph Chart:

Reset Zoom

Zoom enabled
Zoom X only enabled
Appearance

Page Setup...
Preview...

Print...

Copy

Export Image...
Show synthetic data
Window Function
Cut-Off Harmonic

[]

Reset Zoom Ctrl+Z
Zoom enabled

Zoom X only enabled
Appearance »

Page Setup...
Preview...

Print... Ctrl+P

Copy Ctrl+C
Export Image...

Show synthetic data
Window Function >

Cutt-Off Harmonic »
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Selection of the windowing filter function to reduce the Gibbs effect (e.g. while working
with switch functions "IrregularintervalSteps" or dense data with high value changes).

Window Function

(Gibbs Effect) o Fejer W|_ndow
e Hann window
e Hamming window
e None
Cut-Off Harmonic Limits the number of harmonics for the Fourier syntheis.

Data Grid Part:

The data is input into the Value column.
The native Copy & Paste of the selected cell(s) is provided.

Capability to paste data from/to the Value column streamlines the input procedure (also available via Context Menu). All
numbers contained in the paste buffer (regardless if column(s) or row(s)) will be parsed as double entities (entries in error
and not parse able as such in be ignored) and transferred in the order to the value column.

Copy Ctrl+C
Paste Ctrl+V
Select All  Ctrl+A

Clear Selection
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| Timelines

The Timelines window displays synthetic temporal, time dependant results at selected Probe Points together with
timelines of synthetic boundary conditions applied. The window is opened from the Boundary Conditions window.

TimelinesForm =]
35 7 80000
-8
30+ :
/ T 6000C
251 : ?
T 20— T — —40000 2
2 3 R e e v— )
i \ o
2 - 1 <
£ t \ — — = = 20000
2 . E
10+ 1 )
= Raum. oben (#Heff=120) ! . PO:Mitten im Heizgitter (x=500mm ___ P2:Mitten in der Stahbetondecke )
- Raum. unten (SHef=0) - 6 y=TTSMmY Tr=S00mmTy =50y 0
27 == QUAD-M_Heizgitter (#Heff=415) P1:0berflache Oben (x=500mm P3:Unterseite der Stahlbetondecke
- y=120mm) (x=500mm y=0mm)
0 -20000
0 10000 20000 30000 40000 50000 60000 70000 80000
LiLl2Ll3l4lslelyLlsglglioliniliadizLligLlisLieli7L18119L20121122123124] =
ose |

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems

when heat capacity effects are concerned is only possible with an active TRANSIENT-Option
of the program.

The creation of resulting chart involves of following work items which, depending on the complexity of the model, might
be time consuming (during the calculation a progress bar shows at the bottom edge of the window):

e Timelines of boundary conditions are created by harmonic Fourier synthesis based on effective number of
harmonics specified in the Boundary Conditions window.

For power sources a second vertical axis on the right side of the chart is displayed; this axis and curves showing the

boundary conditions of power sources are display as dashed lines,
e Timelines of resulting values (temperatures) at selected Probe Points are generated by first computing synthetic

distribution of results at specific time point for the whole model and then extracting the values at specified by spatial

information.

Remark: Values are (re)computed for each time value corresponding to respective pixel or pixel pair position along the

time axis. When the window is resized by increasing its width significantly (more then doubled) then the calculation is
restarted.

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

The legend provides the identification of patterns shown. A double click on to the legend will change its position relative to

the chart area (right, left, top, bottom).
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|Animate Time Dialog

The Animate Time Dialog window is used to define temporal animation of transient evaluation by automating changes to
the evaluation time point T of Boundary Conditions window.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems when heat
capacity effects are concerned is only possible with an active TRANSIENT-Option of the program.

The temporal animation will be executed in specified time intervals continuously updating evaluation windows (Results
report, Results 3D window) once these are open an boundary condition applied. Results 3D window rendering can be
optionally recorded to an AVI file.

AnimateTimeDialog @
Time Point to Start: (0 —F=ls  (00.00:00)
Time Point to End: |B6400 =E=ls  (1.00:00:00)

Number of animation Steps: 1440
Time Step lenght: 60 s (0D:01:00)

Recording to AV I
[] Record animation to AV File

L] L
=

Fecorded Frame Rate: |5 = Fis frame duration: 0.2 5 I
effective video duration: 288 5 Prompt for A\VI-Compressor options
[ Start ] [ Cancel ]
Time Point to Start The start value of iterating the evaluation time point
Time Point to End The end value of iterating the evaluation time point
Time Step length The step to increment evaluation time point on each iteration
Number of animation steps Number of animation frames resulting from above inputs

Remark: The AnimateTimeSettings for each MainPeriod of the latest animation started are retained within application
settings (Start, End, Step, currently set in AnimationTimeDialog)

The Recording to AVI part of the window will be active if there is an active Results 3D window rendering only, otherwise it is
shown disabled.
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Record animation to AVI  |If checked the image frame created for each time step will be recorded to a file.
File Prior to start of recording a dialog will ask you to specify the file name to record to.
If the checkbox is cleared the animations started is reflected visually in the results shown only.
Recorded frame rate Specify the frame rate for later playback.
frame duration The reciprocal value of frame rate. Each time step frame will get the specified duration (for
later playback)
effective video duration Overall duration of later playback of the created file (number of frames * frame duration).
Prompt for Compressor If checked the operating system provided compressor options will queried prior the recording
options to a file will be started.

Remark: This VideoRecordingSettings (FrameRate, PromptCompressorOptions; currently set in AnimationTimeDialog) are
saved within application settings (of the latest recording started successfully).

Start |Will start iterating the evaluation time point within the specified interval

Stop |Will stop the iteration.
Cancel |Will close the window (and stop the iteration too)

See also: Results 3D window, Results report, Boundary Conditions window, Timelines Window
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|Surface Temperatures Window

In "View -> Evaluation & Reports -> Surface Temperatures" you can now, after applying the boundary conditions, access a
graphical representation of the temperature gradients at the surfaces of the rooms the project contains.

You can also access this view by marking the option in the window "Boundary Conditions" and clicking "Apply Boundary

Conditions".

Boundary Conditions B
Name Walue Unit

» Room 0 -10 °C
Room 1 20°C
PSO 0 wim?

Expose graphical evaluation too

Apply Boundary
Evaluate secondary functions

Conditions

||:| Display Surface Temperature (only for 2D projects]|

In the top left corner of the window "Surface Temperatures" you can choose the room for which you want to display the
surface temperature gradient.
Click "Draw" to activate the graphical representation of the surface temperature gradient.
With "Direction" you can change the direction of the unrolling.

With "Corners" you can toggle the displaying of the corners.

Surface Temperatures

Select Space :

Room 0

Room 1

X:0

Y. 21325
Direction

Temp. Max. :
-543

Temp. Min. :
997

Corners

-==- Temperature
«  Minimum
+  Beginnng
*  End
Corner

Draw

Close

Temperature ["C]

9,46 S

9.52+4

5.584

9,644

9.7 ‘ L

9,76

9.824

9,884

9,94

-10 T T T T T T T T T T T T T T
o 400 800 1200 1600 2000 2400 2800 3200
200 600 1000 1400 1800 2200 2600 3000 3400

Location [mm]

Click the camera icon to create a Word document which you can process using Microsoft Word. In the window that is now opened
you can mark the images which you want to transfer to the report builder.

Note: If you created more than four images buttons for scrolling will be displayed. A click always scrolls forward by four images.
Then you can select the images which should be printed out with the report in the report builder after clicking "Graphical

Evaluation".

222



Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

\Results report

Ergebnis-Bericht [ = |
&£ G e By yow |1 Ne g4 @ -~

e B BEETE
E| AnTherm
A VB.131 2016.03.18
SR (<) Koricki, al rights reserved

Eeipid Tum Tredimensions landen Waeme wnd Damphnspon (Diguscs)
Anschlussdarsil im Barsich das Flachdachs sinss Hellenbads

Trenrwand zwischen Wobnsaum umd Hellenbad: . mit 5 e K
erschminz des Wasnme. und Dempfirnsports

‘sbruar 2008: K Krec
Datei: T:'Benchmads firec_teat Hallenbad 2D srherm

Randbedingungen (Lufttemperaturen/ Leistungen)

Raumiamp [0] | Wi Temp. [€] | MaxTems. 6 | Grerafeotte % "ol The Results report provides the output related to
= = st o Kl boundary conditions applied and shows results for
Wi =% T = e | e coldest surface points of each respective space and

Verwendete Warme(ibergangswiderstinde includes their temperatures, coordinates and
- N temperature weighting factors also.
Hallenbad Rs=0,25 m KW Hallenbad
et RamZ W | Calculation of evaluation results dependant on
Gewichtefiir den Kiltesten Oberflichenpunkt boundary conditions is requested by applying these
suesen| | Melenbed | Webmeun values from the Boundary Conditions window.
laussen) 0,967246 0066565 0121051
srelentsd) | domwwn|  pemeRs) oo The results offered by this report are used for the
‘g(Wohnraum 0.001353 0.071531 0.878871 1L oy .
: .|| assessment of fulfilling (or failing) the condensation and
= 2 mould growth avoidance criteria (see EN ISO 13788).

For each space the application automatically locates points of lowest surface temperature and outputs its coordinates.
Also g-values (the weighting factors) are calculated and output.

Along temperatures of coldest surface points the application outputs respective dew point values (maximum non-
condensing air humidity) also [1]. Respective values are calculated according to formulas of partial pressure as defined in EN
ISO 13788:2002.

The evaluation is executed on top of base solutions solved and superposed with respective boundary conditions
(reported by the number of equations or cells solved) then further refined to the super fine solution (reported by the
number of nodes evaluated).

[Boundary conditions and critical results

For each space connected to the model following results information is offered:

e name of the space

e  air temperature (the boundary condition of that space as entered within the Boundary Conditions window and
applied)

e the lowest surface temperature G*Rsi at the surface of that space (at the coldest surface point)

e the highest surface temperature at the surface of that space (at the hottest surface point)

e highest allowed relative air humidity with respect to the coldest surface point of that space to avoid surface
condensation (condensing humidity, Condens. RH)

e the temperature factor f*Rsi with respect to the coldest surface point G*Rsi (see remarks below).

Boundary conditions and Temperatures / Humidity

Airtemp. [*C] min.temp. [°C] | max.temp. [°C] |Condens. RH [%]] %
sussen -12,00 -11.48 -10,32 00,00 %
Hzllenbad 30,00 26,61 29.09 0,92
Wohnraum 20,00 16,13 22,54 0.88

The temperature factor f*Rsi will be evaluated against the space with the lowest temperature Q. (i.e. that space will be
assumed to be "exterior") and calculated according to standard by the definition f*Rsi = (G*Rsi -0.)/(6,-86.) .

Remark: In a two space case temperature factors f*Rsi will be output in addition to temperature weighting factors g -
calculated for points of lowest temperatures of surface of each space. The temperature factor f*Rsi can be used as
construction characteristic indicator only when two boundary conditions are applied. When three or more boundary
conditions (spaces, power sources) are involved then the standard requires using of temperature weighting factors g
because f*Rsi is not suitable in such cases!
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Remark: The output of temperature factors f*Rsi will be suppressed if the application setting "fRsi - Two-Space only
evaluation" is turned on and there are more than exactly two temperature boundary conditions involved in the model.
If there are more then exactly two temperature boundary conditions and the application setting "fRsi - Two-Space only
evaluation" is kept turned off, then the appropriate warning message is displayed within the report: "Warning: fRsi
evaluation with more then two temperature boundary conditions!".

If heat sources are also modelled:

e the overall power of the heat source (calculated from the boundary condition entered and its volume)

e the power density (the boundary condition of that heat source as entered within the Boundary Conditions window
and applied)

o the effective volume of that heat source

Remark: The assessment of further extreme values (e.g. temperatures) at all surfaces and within interiors of all power
sources is provided within the 2nd part of this report too.

'Weighting Factors (g-values) of coldest space points

The weighting factors (g-values) will be output as a matrix for the coldest point of every space. Every column of the
matrix displays g-values for the coldest point of the space surface named in the column heading.

Weighting factors for coldest surface point

3ussen Hzllenbad Wohnraum
a({sussen) 0,587854 0,064001 0,121030
a{Hallenbad) 0,011647 0,865891 0,000090
g({Wohnraum) 0,0004535 0,070108 0,878880

Weighting factors g are characteristic for respective points of the construction and their value is independent from any
boundary conditions. The summation of g-values of a point multiplied by the respective boundary condition results in the
temperature of that point. Under the assumption that the location of extreme poles will not change under different
boundary conditions one can easily calculate the resulting temperature at these varied boundary conditions.

Remark: The sum over all g-values belonging to temperature boundary conditions at specific point (sum of values in one
column without those belonging to heat sources) is always 1.

Remark: If the number of matrix columns output shall overrun the page width then the output of overrunning matrix
columns is continued in groups one below the other.

|Coordinates of coldest surface points

The listing of points of lowest space surface temperatures for each space shows point coordinates, the respective surface
temperature, the dew point and the temperature factor f g also.

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

Space x [mm] y [mm] z [mm] Temp. [*C] f i
sussen 947,8000 1245,0000 -11,4%
Hallenbad 548,5000 750,0000 26,61 0.92
Wohnraum 0.0000 2130,7000 16,13 0,88
s - Mould growth- and Condensation assessment criterion is fulfilled.
Warning: f % evaluation with more than two tempearature boundary conditions !
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|Condensation and Mould Growth Assessment Criteria

If requested by the application setting "fRsi,min design factors - Warn if undercut" (on by default) AnTherm will
automatically evaluate the assessment of the f*Rsi values by comparing actual values of f*Rsi to their design values for
condensation free

and mould-growth free constructions (also set within application settings).

e shall the actual value of f*Rsi undercut the design value for mould-growth free construction, the indicator (*) is shown

e shall the actual value of f*Rsi undercut the design value for condensation free construction (and eventually mould-
growth criteria too), the indicator (**) is shown.

In addition, if either of the design values are undercut at any space surface there will be warning message displayed at the
end of this report:

e (*)Warning: f*Rsi < XXXX - Mould growth assessment criterion not fulfilled.
e (**)Warning: f*Rsi < XXXX - Condensation assessment criterion not fulfilled.

If the criteria is fulfilled on the other hand following confirmation will be printed:

° f*Rsi - Mould growth- and Condensation assessment criteria are fulfilled.

Remark: The output of temperature factors f*Rsi will be suppressed if the application setting "fRsi - Two-Space only
evaluation" is turned on and there are more than exactly two temperature boundary conditions involved in the model.
If there are more then exactly two temperature boundary conditions and the application setting "fRsi - Two-Space only
evaluation" is kept turned off, then the appropriate warning message is displayed within the report: "Warning: fRsi
evaluation with more then two temperature boundary conditions!".
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'Probe Points report

The Probe Points report us used for the output of temperatures at chosen probe points at currently applied boundary
conditions .

I ==]
'Results Report x|

SO TR « » nj2 R K e

Koenicki, Dienstiestongen in EDV una 1T « el 16.06.2015
41230 Wien, Orheliogasze 1 RM 82 3 AnTherm
TelFax +43-16157 A V.8130 201504.23

#Mal tkomet@ehelon (c) Komicit, 3l rghts reserved
TUTORIAL . 3-dimansional:

Comr ConMATIon oves caport. Masonsy baing wall oa girdy

over caport mnd bonded with concrete Scer slsb (= ext. insul,

pemmeter insul., eloc. Bexing assembly iz fooc topping).

File. T Benchmark TUTOR3 _ofig anthers

Nombar of evaluated cally: 136053 (Nodas > 1095452)
Coordinates (x,y,2) for coldest surface point of each space

X [mey yimm 2 [mey Temp['C) 'R
Room 0 0.000 35,0000 1175,0000 -10.00
Room 1 345,000 1310,0000 1180,0000 1381 0.80

{3s + Mould growib-md C 13 Suldlled
Warmizg Ri evalusion with moce thas two temp boundary coaditi

Boundary conditions(Air temperatures / Powers)
Artemg, [<C)
Room 0 -10.00
Room 1 2,

Poew Power densey Volume
M m ml
PSO 2% 6000.00 0.0138297¢

Temperatures at chosen points
x{mm] yimm 2(mey TIC)
0.0000 35,0000 1175.0000 -10,00 | min. Room 0.10°C

435,000 §95.0000| 11750000 555 | max Ream 0.10C

US0000 [ 1310.0000 |  1180.0000 13.91 | min. Room 120°C fRei=0.8 (67.98%)
1483.7500 1310.0000 0.0000 27.42 | max Reom 120°C

3450000 1290,0000 11760000 13,05 | min. PSOLO0W'm*

WELTS0 | 1252.5000 60,000 25.43 | max. PS 0 B0

AnThem - Hest & Vapour TransfesThema! Brdges Walter Udo Kiaus Tome 2
Copynight (c) 2003-2015M Komicki Denstiestungen in EDV & IT hitp/Maww komicki eu

The report outputs temperatures at points (coordinates x,y,z) defined in the window "Probe Points".

For each point given the application outputs coordinates (values of x,y,z) and the value of calculated temperature. If
required a tri-linear interpolation is used to calculate temperature exactly at any point of the model from node values
available at the super fine grid.

If the chosen point is located at some space surface the respective dew point (maximum non-condensing air humidity) is
calculated and output in %.

If the chosen point is located outside of the boundaries of the construction only its coordinates are output.
Remark: The report includes points of lowest and highest surface temperature for each space surface automatically —

space name, space temperature, dew point and f*Rsi value (if applicable) are output — same as in Results report.
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Remark: The output of temperature factors f*Rsi will be suppressed if the application setting "fRsi - Two-Space only

evaluation" is turned on and there are more than exactly two temperature boundary conditions involved in the model.

Remark: If there are power sources contained within the model this report also includes points of lowest and highest
temperature within each power source (to assess overheating for example).

If there is solution of vapour diffusion available also, values of saturation and partial pressure are also output at each

point:

Beispiel giner Warmabriicke, die den Aulenraum (Raum 0)
und drei Innenrdume (1,2,3) verbindet.

(2-dim. Beisplel)

Hergestellt im Buro fur Angewandte Mathematik, A-1010 Wien,

File: DAEntw\Walter\WalterWorkDiridampf_AMIR_K2.antherm

Number of evaluated cells: 3180 (Nodes = 39201)

Boundary conditions (Air temperatures and relative hamiditics / Powers)

Air temperature

Room (0
Room |

Room 2

Room 3

[°C]

-12,00

20,00
20,00
20,00

Rel Humid,

(]
80,00
53,00
33,00
53,00

Part, Press,

I

Temperatures and Vapour Pressures at chosen points

X
58,0000
1 58,0000

0,0000
23950000

-+
-

2320,0000

1940,0000

v
49,7300
2163,5400
2350,0000

1505,0000

1940, 0000

Sar. Press,

{hPa]
17,40
4,76
2,29

19,67
14,97

18,79

[hia)

7341

Part. Press,
[hPa)

1231

*

3D collected

3D collected

min. Room O -12°C/B0%,
min. Room | 20°C/53%
fRsi=0.91 (84.15%)
min. Room 2 20°C/53%
fRsi—0.78 {64.05%)
min. Room 3 20°C/53%,
fRsi—0.89 {80.4%)

If the current value of partial pressure is higher then saturation pressure, a star (*) is shown adjacent to the partial

pressure value - this shall alert on possible condensation risk at this respective point.

VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible with an active
VAPOUR-Option of the program.

’

W\ v i
1 L 2,
AR A ‘H‘
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‘
(o ¥
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Remark: Point evaluated are defined in the window Probe Points. The list of probe points can be extended directly from

Results 3D window (Probe) also.

Remark: Shall partial solution be only available to the report (e.g. some base solution yet not calculated finally, spaces
without thermal connection with the model, etc.) the respective result fields will be left empty. Please consider checking
the input data or rerunning the solver and checking the output shown within the solver window in such situation.
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IResults 3D window

Result3DForm
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The Results 3D window displays graphical 3D evaluations according to control parameters set in the control panel of this

window. Changes to control parameters are immediately applied and result in new graphical image displayed. The 3D view
can be arbitrarily manoeuvred with the mouse in a 3D virtual space (rotations, scaling or translations).

Ei‘ The image of the resulting 3D view can be rendered to the operating system's clipboard and then used in further

applications (e.g. Word) to integrate it in personalised reports for example. It can be saved to an image file or exported as a

3D scene file too.

The window is divided into two areas:
e the 3D view
e the control panel

The 3D view shows the visualization of the 3D evaluation. Typically the actual view is overlaid with the current colour bar
and with results of probing evaluation (shown at bottom left). The orientation marker (shown at bottom right) provides
feedback of current orientation of axes within the 3D space. Additional output of program version (bottom right) and

license information (top left) will display in the colour being contrast to current background

colour.

_[i\ Actually the 3D evaluation displays a composition of possible graphical evaluations which are controlled selectively

from the control panel. The arbitrary composition of these parameters can be collected for later reuse.

Remark: The position of the control panel can be set in application settings to left instead of right side of the window.

Remark: Within application settings you can decide if the recently used combination of evaluation settings will be restored

on initial display of this window.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems

of the program.

when heat capacity effects are concerned is only possible with an active TRANSIENT-Option

Evaluation of time dependant results of transient problem is controlled either by the evaluation time point T input in the

Boundary Conditions window or automated with the Animate Time Dialog.
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'The Control Panel |

& [#] @)

The control panel is used for selective parameterisation of any of 3D evaluations and for combining
them in to visualizations within the 3D area. The graphical display resembles changes to various
parameters immediately.

Geneml

[ Mare Light
The final visualization depends on settings of all active evaluations, the opacity of their visual parts

and choice of solid or wireframe views. Back Color
Which values if temperature, heat flux, humidity and others are evaluated depends on the choice FEE iRl
of the active function in the General panel.
Function select_

Names of respective control panels correspond to the evaluation controlled therein:

Secondary

g functions

General 4« General control parameters like selection of the active function evaluated, of

Model ¥ Control parameters of the visualization of construction's model (similar to
Elements 3D window)

Surface & Controls parameters of evaluations specific to component's surface. Collect
Params

Slice X % Control parameters 3D slices (parallel to axes planes) through the building

SliceY ¥ construction Show

P Collection

Slicez £

Isolines
(Isotherms)

Streamlines &

light, of background colour.

Control parameters of isolines (isotherms, lines of equal heat stream density or
surface humidity)

Control parameters for evaluation of (heat-)streamlines within the construction
over the vector field of (heat) stream density

Vectors «a Control parameters for evaluation of (heat-)stream vector arrows within the
HedgeHog construction over the vector field of (heat) stream density
Arrows

Isosurface ®

Control parameters of a isosurface connecting points of equal values

Vectorseleced

[41]

=1

[11]

Restore:
Restore -

|seqe £ | seuios| ] | Zeons N | A82NSs < X820 X |saeuns W | @poyl W | jeieueg 3

l(]-g 4 lau!nng & Isgmﬁ-' = IE'I!J':'J:I 5 laqu:ud Y lmqmp:ng B lsuu:q:u:anpL 17 lLus-aug o la:us-pnstlm L

Colorbar 19 Selection of parameters controlling the colourizing of evaluations by the colour
table chosen.
Axes . Control parameters of the display of coordinate axes
Probe % Control of the view of results of point probing. Particular probe can be selected
Probe Cross from the list of probe points
Profile ¥ Control a X/Y diagram display of values along a profile line
Labels 343 Control properties and density of labels and annotations of isolines and the
colour bar
Outline (7 Control parameters of the display showing the volume's outline.
3-Dwr 3-D navigation within the three dimensional virtual view space (e.g. rotations,

plan views etc.)

Buttons always accessible:
«4|Collect/Show |Complete combinations of evaluation parameters set and selected can be

[

Parameters

collected in the list of Results3D parameters and makes them available for later,

single step, restoration.

Remark: Clicking on this button while holding the Shift- or Ctrl-Key will simply
expose the list of Results3D parameters without collecting current evaluation
settings (adding the new entry).

Current coordinates of the probe point (actual positon of X, Y, Z slices) are

$ Collect/Show
Probepoint(s) |collected to the list of probe points.
Remark: Clicking on this button while holding the Shift- or Ctrl-Key will simply
expose the list of probe points without collecting the current point (adding a new
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entry).
See also: Probe (control panel)

v.COIIECt/ShOW Current isometry (the 3-D transformation) is collected to the liste of isometries.
—lIsometry The list of isometries can be edited in the isometries window or a chosen
isometry can be selected and applied to the view.

Remark: Clicking on this button while holding the Shift- or Ctrl-Key will simply
expose the list of isometries without collecting the current camera position
(adding a new entry).

See also: 3-D navigation (control panel)

= |Fit The position and scaling of the view will be adjusted to ensure that the whole
component is visible in the window.

&5 Copy Image  |The 3D view will be rendered to the clipboard of the operating system.

— The image can be pasted from the clipboard to another application (e.g. Word)
for further processing (e.g. integration in a personalized report.

The image can be exported (saved) into an image file .

Remark: The size of the image rendered is different from the view on screen and
is defined within application settings.

t=q Record Video |What happens inside the Results 3D window is recorded and saved as a video file
in the AVI format. To stop recording click this button another time.

[>>>], [<<<] Hides- and exposes the control panel itself

The width of the control panel can be adjusted by dragging its border. Place the mouse pointer over the splitter edge of the

control panel (left edge) until the mouse pointer changes to b . Then hold the mouse button and drag the edge of the
control panel adjusting its width upon to your needs.

Remark: The chosen width will be saved when the window is closed and restored on the next display provided the the value is
within the allowed range (116 to 600 display points).

Show Icons
Show Labels

Left Aligned

Right Aligned

Placing of the tabs of the control panel and their labels can be set to right or left. Adjust the setting "Left-align vertical
tabcontrol tabs" within application settings accordingly.

The tabs can be shown labelled with text titles and/or displayed with icon symbols (controlled with context menu of vertical
tabs). The setting "with Icons" only ("text labels" disabled) provides a very compact display of the tabs with only graphical
symbols. All tabs show their respective tooltip also (which might contain further information). By that, even without text
labels, the navigation in the control panels of Results3D is comfortably possible (and does not require any searching in several
columns possible)

The control panel can be hidden or exposed by clicking onto the button [>>>] or [<<<] respectively.

Following control settings are common:
e Active
e  Opaque and Opacity
e Colorize
e Fixed Range
e Solid or wireframe model
e  Background colour

Remark: Actual creation of 3D evaluations result in relatively high memory demands. Systems equipped with less then
512MB RAM will experience significant delays in execution due to extensive paging. The number of secondary functions
chosen for evaluation significantly controls these demands.

Important: In the case memory demands cannot be satisfied by the system error message will be displayed. If the

application is still responsive after such an error message please save your data immediately and restart the application.

Remark: Current position of the 3D view (the isometry given by the current view vector) will be retained when the window is
closed and saved when the application exits. The next time the window is opened the view isometry will be restored if such
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behaviour is set within application settings.

Remark: During the time the system is busy with rendering the new evaluation view (possibly very complex calculations) the
mouse pointer will change to clock symbol (when placed over the control panel).

Remark: When this window is focused following additional, window specific, functions are available from the main menu:

e View->3D navigation functions (plan views, rotations, perspective etc.)

e Edit->Copy Image 3D to render the image onto the clipboard

e File>Export=>Image 3D... to save the rendered image to a image file

e  File>Export—>Scene 3D... to save the rendered 3D scene into a 3D scene file.

Remark: The size and proportions of the image rendered to the clipboard can be set within application settings.

Saving and Restoring parameter combinations |

Complete combinations of evaluation parameters set and selected can be collected in the list of Results3D parameters and
makes them available for later, single step, restoration with a double click. This provides the valuable ability to quickly
restore parameter combinations earlier saved, thus allowing reproducible visualizations. Nearly all parameters set within
control panels are retained there as list entries. Parameters specific to evaluation function are handled otherwise
i
|

Function specific evaluation parameters

Evaluation settings which are specific to the evaluated function (i.e. to different active function, for example the temperature,
heat flux, pressure, ...) will be collected internally for each chosen evaluation function. When the selection of the active
function is changed the settings specific the the one chosen will be restored respectively - for optimal and comparable
visualization of results for different projects.

By that it can be ensured that settings dependant on values of specific function (e.g. colours of the colour table, applicable
assignment of colours to value domain, step of isolines, labels' parameter, etc.) will be kept invariant, as far as possible, for
all projects.

Active Function specific evaluation parameters:

Fixed Range (TotalRangeEditable),
Range-Min/Max (TotalMinimum/MaximumValue),
Color Bar Min/Max (RangeMinimum/MaximumValue),
- Clamp range (Clamp),
Colour table (ColorTable) and Label parameter (see below)
Fixed Range (TotalRangeEditable),
Range-Min/Max (TotalMinimum/MaximumValue),
Min/Max (RangeMinimum/MaximumValue),
Clamp range (ClampRange),
Isolines #interv. (NoOfintervals/Enabled),
Step (Step/Enabled),
Start At (StartAt/Enabled),
Bold n-th (HighlightEachNth/Enabled) and Label parameter (see below)
Color Bar: # Intervals (ColorBarLabelsIntervals),
Labels Color Bar: Decimal digits (ColorBarLabelsDigits),
—— Isolines: Font size [pts] (IsolinesLabelsFontSize),
Isolines: Decimal digits (IsolinesLabelsDigits)
Isosurface Value (IsosuraceValue)

This function specific parameters, when set in the control panels, will be collected continuously for each evaluation
function selected and saved within application settings when Result3D window closes.

Important: The function specific parameters do not run into the collection of "Results3D Parameter" (neither Project nor
Standard). The function specific evaluation parameter are application setting.
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'General «{(control panel)

General

[ Mare Light

Back Calor |

[ Perzpective

The control panel General is used to set and adjust general parameters of the visualization.

More Light

Used to turn addition "light sources" on making the the resulting
view brighter and displaying more contrast.

Back Color

Defines the colour of the background used within graphical window

Perspective

Selected hunchion:

I Temperature °I:;|

v Secondany
functions

Selected VYector

Switches the 3D view between perspective projection and parallel
projection.

The parallel projection is especially useful during visualization of 3D
models or slice views (see also Plan Views).

Heat wector 'W'.-";I

Collect
Paramsz

S hiowy
Callection

Festore:

IHestDre.-'l'-.dapt "’I

Function

| | spqe | saunos) | Zaans | Aaos | wxaons |asepng | apop | eiausy

selected

By selecting an active function you define which data will be
visualized. When additional secondary functions are calculated also
(this is set with the switch ,,Secondary functions") one of following
functions can be selected for the 3D visualization:

e Temperature °C

e Heat stream density W/m?

e Relative condensing surface humidity % (only at the
surface of the construction) according to EN I1SO
13788:2002, respectively:

e Condensation ;
e Mould growth ;
e Corrosion e

e Saturation pressure of vapour hPa

e  Partial pressure of vapour hPa

e Vapour pressure difference hPa (saturation pressure -
partial pressure)

e Relative Core Humidity % (relative interstitial humidity;
interstitial vapour saturation ratio = partial
pressure/saturation pressure * 100)

e Vapour diffusion stream density mg/m?h

Which of these secondary function is actually calculated can be
selectively defined within application settings by a parameter
"Evaluate which secondary functions?".

If no secondary functions (beyond temperature) are available the
field is shown disabled.

Secondary
functions

When the setting "secondary functions" is tuned off, only
temperature distribution within the model is calculated and offered
for evaluation.

Turning this setting on requests calculation of additional scalar and
vector functions.

Which of these secondary function is actually calculated can be
selectively defined within application settings by a parameter
"Evaluate which secondary functions?".

Within application settings: Evaluate secondary functions

Vector
selected

By selecting an active vector field you define which data will be
visualized (e.g. during generation of streamlines or vectors
(hedgehog, arrows). When additional secondary functions are
calculated also (this is set with the switch ,, Secondary functions")
one of following vector fields can be selected for the 3D
visualization:

e Vector field of heat stream W/m?

e Vector field of the vapour diffusion stream density

mg/mZh

Which of these secondary vector field is actually calculated can be
selectively defined within application settings by a parameter
"Evaluate which secondary functions?".
If there are no vector fields available the field is shown disabled.

Lo/ :.‘
Cig

Collect
Params

The current combination of numerous parameters set in all control
panels will be saved to the list of Results3D parameters as new
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entry.

The list of parameters can be edited within Results3D parameters
window (e.g. it can be named arbitrarily) or the required parameter
combination can be selected from the list and applied to the current
Results3D view. This provides the ability to quickly restore earlier
saved combination of parameters allowing

reproducible visualizations.
The list of parameters is saved within project file.
The Results3D Parameter window will be shown also.

ggﬁ\gction The Results3D Parameter window will be shown.
Changes the application settings deciding if the recently used
combination of evaluation settings will be restored on initial display
Restore of the Results 3D window.
For more details see: Application setting "Restore last Result3D
Parameters"

The choice of evaluation function selected and the vector selected retained within application settings and restored
respectively.

If the earlier selection is not available within the current data set (i.e. respective secondary function was not calculated)
the selection will be reset to default. See also: Selected Function specific evaluation parameters and the application
setting "Restore last Result3D Parameters".

Remark: As primary function selected we call the set of values used for current visualization. One can select the
temperature, heat stream density, relative surface humidity etc. To reduce the time required for calculation, one can
suppress the calculation of secondary functions with the switch "Secondary functions" (creation of data of each separate
secondary function requires approximately same time as the creation of the temperature distribution alone when new
boundary conditions are applied).

Calculating secondary functions can be significantly improved on multiprocessor systems (MULTICORE-Option).

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

Remark: The relative surface humidity is defined only at the component's surface. At adiabatic boundaries (wonder foils)
and at surface points hotter then the air space temperature the value of 100% is applied currently.

Following images display visualizations of different primary functions (Temperature °C, heat Stream Density W/m?,
Relative Surface Humidity % ):

Narmetam N

200.00
168.33
136.67
105.00
73.33
41.67

10.00
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100%
03%
87%
80%
73%
67%

0%

Remark: Producing a visualization of (heat) streamlines requires the calculation of the corresponding vector field of heat (or
vapour) stream. Therefore you must turn the calculation of such required secondary vector field on to receive stream line
visualizations (i.e. of secondary functions).

i \ v L [ T, s

VAPOUR-option: Analysis of multidimensional vapour diffusion is only possible with an active AR 2N A -‘( (;
VAPOUR-Option of the program. G e <L
PR e

See also: Results3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), More Light (setting),
Background Colour (setting), Main menu, Application settings
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|Results3D Parameter window |

The window Results3D Parameter shows the list of collected 3D evaluation and 7;;’; x|
visualization settings parameters. Nearly all parameters set within control panels are -
retained here as list entries. Parameters specific to evaluation function are not influenced Label E
from this window. Standard
.:4| Collecting new Results3D parameters is initiated from the Results3D window with mz:::ﬂsolines
the button Collect Params (in the control panel General) or from the View menu. Oberfliche
The set of parameters shown as an item in the list can be easily restored and applied to Modelschnitte+ so
the evaluation view. Slices
The list of evaluation settings specific to the project is shown in the tab Project. The tab Slices+lsolines —
Standard shows the list of application wide evaluation settings. Stromlinie
Isosurface =
An arbitrary, editable, label of respective item in the list of ol tolle ol s
Label parameters (used for documentation and better, easier identification Apply |:]
only) Delete |L|
Initiates the process of applying the combination of settings selected
Double-Click i{markelz:l Iisnil-to the 3I|? \éisualitzal’zion].c " t . y To Project I
emark.: Settings applied are taken from the current row —i.e. even i : I
onto record-mark the click occurred within text of another line, the data applied is taken Lolect,_Standerd
from the line marked with the record mark (an arrow symbol).
Apply Initiates the process of applying the combination of settings selected
(marked line) to the 3D visualization.
Delete Deletes the currently selected (marked) item form the list.
Move Up A| The position of the item currently selected can be moved in the list.
Move Down VI The position of the item currently selected can be moved in the list.
Settings combination associated with the selected entry within the
To Standard project specific list will be copied (as additional entry) to the
application wide list (Standard).
Settings combination associated with the selected entry within the
To Project project specific list will be copied (as additional entry) to the
application wide list (Standard).
Project Exposes the list of project specific evaluation settings
Standard Exposes the list of application wide (standard) evaluation settings
|Functions of the context menu
The display of the list has a context menu attached (exposed when right mouse button is
pressed):
Apply Initiates the process of applying the combination of settings selected (marked Apply
line) to the 3D visualization.
Edit Details...
Edit Details...|Setting combination of the currently selected item can be edited in detail and Pick from Project...
adjusted according to specific needs.
Remark: This is an advanced function. Naming chosen for distinctive Move Up
parameters shall be self explanatory. © Move Down
- Delete
Pick from The list of project specific evaluation settings saved within some another
Project... project will be imported (appended) to the current project's list. *  To Standard
Ty —
Move Up [The position of the item currently selected can be moved in the list.
Move Down [The position of the item currently selected can be moved in the list.
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Delete Deletes the currently selected (marked) item form the list.

To Standard [Settings combination associated with the selected entry within the project
specific list will be copied (as additional entry) to the application wide list
(Standard).

To Project  |Settings combination associated with the selected entry within the application
wide (Standard) list will be copied (as additional entry) to the project own list.

Please note: Various settings listed in this window can be set within other control g
& Settings x|

elements also. The position of slices X/Y/Z can be set from Probe points window
(see also control panel Probe).

The camera position (isometry) of 3D view can be set from Isometries window (see :
also control panel 3D). B Isosurface
lsoSurfaceColorize  ColorT able
lsoSurface0pacity 1
lsoSurfaceSolidRepre True —
lsoSurfaceVisible False
B Model
ModelColorize ColorT able
Remark: To retain the list and the evaluation settings of the project between ModelDpacity 1 v
application executions you must save the project! = =
Isolines¥Yisible
Remark: The application wide list of evaluation settings (Standard) will be saved
with application settings (at application's exit). Close

See also: Results3D window, General (control panel), application settings file
AnTherm.exe.Settings.xml, Function specific evaluation parameters, Settings -
various (dialog)
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Model #¥(control panel)

input of element properties.

The Slice planes X/Y/Z can be also shown as model slices. Resulting representation can be shown as

The control panel Model is used to adjust the parameters relevant for the visualisation of modelled Model o
building construction - in addition or in combination with other evaluations. %
Following combination of evaluations might be of special interest: IV Active —
IV Shrink z
e View of the model shown as solid body with isolines (e.g.. isotherms) on component's surface, |1.UU 3: &
e View of slices through the model (solid body) with isolines on slice planes, v 0 Fen]
e View of the model as lines (boundaries of materials) overlay-ed with other evaluations. Fnaque £
Opacity o
1.00 s l
The model representation shown corresponds to the one used in Elements 3D window within input I 3- =
part. The resulting image shows the modelled construction resulting from the overlapping of input I~ Solid §'
elements (the entry point for the so called "minimum grid"). V Colorize e
Surfaces of the model (and eventually edges) are shown colorized. Colorizing corresponds to the Model Slices %
L)
=
o
=
)
N
@
=R
=
&
-

solid (colorized by material colour) or edge-lines (i.e. material edges). [V Opaque

Dpacit
Active, Decide about the visibility, colorizing and transparency of model surfaces (and its : Pm o -
Opaque, edges if applicable) — .
Colorize [ Solid

v Colorize |
Shrink Elements will be "shrunken" towards their centre (the value of 1.0 means no

shrinking). Shrunken view is very helpful when examining the modelled construction
in its interior also.

Solid Allows the wireframe view of edges of the model input.

By default the construction model is shown as lines (wireframe) resulting from the input of elements.

The view onto edges of slice planes (these are located at the surface of the model) can be turned on or off within the
control panel ,Surface”. This is important ion the context of wireframe view of the modelled construction to either show
lines coloured by material or by selected evaluation function.

By default the view of model slices is turned off or set to wireframe. This is required to avoid overlapping of that
representation with slices of selected function and to avoid confusing results and interpretation difficulties when too many
lines are simultaneously shown during initial display.

Remark: Planes representing construction surface and model surface overlap. These can lead to visually "confusing" effect
of "shadows" shown on the surfaces. Therefore it is advised to select wireframe representation for one of the two surface
evaluations.

Important: Some (external) material edges overlap with surface edges and slice edges. If all these are turned on the
overlapping might result in visually "confusing" effects.

Important: Model slice plane and function slice plane overlap. When both are turned on this overlapping will lead to
sometimes confusing effect of "shadows". To make model slices visible at their own make slices itself fully transparent
(i.e. turn their opacity = 0). If you wish to view slices through function values, it is advised to show model slices as lines
(wireframe, solid off) to show edges of materials only.

Important: To properly show lines at material edges elements of the modelled construction are shrunk by a very small
factor — otherwise the edges of neighbouring elements could not be shown properly (visually confusing result, possibly
some lines even not visible). The shrinking factor used has a value of 0.99999, i.e. an element of 10 meters length is
shrunken by less then 1 mm (only in the picture, which is absolutely invisible).
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i

A

&
I,

See also: Results 3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe (setting),
General (control panel), Isolines / Isotherms (control panel), Elements 3D window

238


http://help.antherm.eu/Forms/Result3DForm/Result3DForm.htm
http://help.antherm.eu/Forms/Result3DForm/Result3DForm.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/Solid/Solid.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/Solid/Solid.htm
http://help.antherm.eu/Forms/SonstigeBedienelemente/Solid/Solid.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Elements3DForm/Elements3DForm.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

'Surface B (control panel)

The control panel Surface is used to adjust parameters of the surface visualization and thus has also
impact onto results of evaluations related to the components surface: Colorizing and Isolines
(Isotherms). The surface, if rendered opaque, will obscure all other evaluations specific to the objects
interior (Isosurface, Streamlines, Slices etc.)

Surface

v Active

The surface (and eventually its edges) are rendered colorized. Actual colorizing follows values of

[~ Opague =
&
=1 currently active function (temperature, heat stream density, surface humidity etc. - selected within

Opacity

IU-3U 3: g’ General control panel) and currently selected Colour table.
v Solid g Active, Opaque, |Decide about the visibility, colorizing and transparency of the surface (and its edges
V' Colorize == |Colorize if applicable)
=
Edges 2 - - - - - -
5 | [Solid When turned off allows the wireframe view onto the fine grid at which temperature
e i distribution and secondary functions are calculated.
) &
W (paque ?g Edges Allows emphasizing of component's edges, i.e. lines at intersections of surface
Dpacity ey plane elements.
I 0o 3‘ g i i
e | 8 Rendering of surface edges can be requested independently of the surface - made
¥ Colorize ind visible or transparent.
Slice Edges | 2| [5)i-c Edges Allows emphasizing of slice edges (rendered only if any slices are active).
]
@
v Active =) Rendering of slice edges can be requested independently of the surface - made
[V Obaqe % visible or transparent.
Opacity L)
m z Remark: The surface displays components hull coloured by the primary function (including adiabatic
¥ Color 2 | cut-off planes — so called "wonders", adiabatic planes). The surface is rendered partly transparent
onze @ | (according to the setting of the opacity value). To receive an opaque (non transparent) rendering use

the switch Opaque. The surface can be rendered as a wire frame (lines) — turn the switch Solid off — to

display the grid used for evaluation of results.

Remark: Construction edges show the position of all edges of the component. This rendering is useful
while the surface itself is not shown (inactive or transparent). Displaying construction edges might be also very helpful
when verifying the correctness of model input.

Remark: Graphical objects used to render the surface are oriented outside of components interior. This also ensures
proper colouring of the wireframe view of the fine grid (the ,back side” of the wire frame is black).

= e
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See also: Results 3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active function, Isosurface (control panel), Streamlines (control panel), Vectors
(HedgeHog, Arrows) (control panel), Isolines / Isotherms (control panel)

Slice X, Y, Z (control panels)

Slice X

vV Active

|'
.

1525

—
—_
(8]

»

-100

[~ Dpaque

Opacity
0.30

vV Solid

IV Colorize

aoeyng | [apopy | [piauay

Control panels Slice X, Slice Y, Slice Z are used to adjust parameters of slice planes parallel to

coordinate axes planes cutting through the construction. These settings have impact onto result of

evaluations focused onto slice planes also: Colorizing and Isolines (Isotherms). The inputs are also
used to control the Probe evaluation, Profile evaluation, Streamlines evaluation and Vectors
(HedgeHog, Arrows) evaluation.

Slice planes are shown colorized. Actual colorizing follows the values of active function (temperature,
heat flux (stream density), etc. - selected within General control panel) and currently selected Colour

table.

Crossing lines of the three slice planes (these lines are parallel to the axes) can be also shown

(controlled via Probe panel). That other panel provides additional control of interactive moving the

cross point.

Active, Opague,

Colorize

Decide about the visibility, colorizing and transparency of the slice

Value

The slice position is defined by an input of plane coordinate (x for slice-X, y for
slice-Y or z for slice-2Z).

The input can be performed either by

e entry of numeric value in the input field or

or
e selecting a value from the context menu

e moving the slider between the extent values of respective coordinate axis

| weang | aoeyinsos) | sjpgeq | sauijos| | zaayg | A2 |

Context menu/
Coordinate list

The context menu of this control panel offers the list of all
surface coordinates within the modelled construction (in the
direction of respective axis).

By choosing one of the values the position of the slice plane
will be set accordingly.
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Remark: Because slice plane intersects with model's interior only it is advisable to either turn the view of the surface
completely off or show it partially transparent (i.e. not opaque) or show it as wireframe only.
The tooltip of the tab will show up if the surface obscures objects rendered within the interior of the model.

Remark: The slice planes (SliceX, SliceY, SliceZ, orthogonal to respective coordinate axis) show plane intersections with
construction colorized by values of selected function. If required values are interpolated (linear interpolation). Slices are
shown partially transparent (according to current opacity value). To receive opaque representation (non transparent) use
the switch Opaque.

Remark: Slice edges (these are placed at construction's surface) are shown to emphasize the position of the slice plane even
if the slice itslf is transparent and not visible. The exposure of slice edges can be controlled from the control panel Surface.

Remark: The position of SliceX/Y/Z will be retained within application settings and restored respectively.

If the old slice position is outside of the model bounds (with model spatially changed or different model loaded) the
respective slice position will be reset to the centre of the model. See also Application setting "Restore last Result3D
Parameters".

Remark: A double click onto the data record mark of a line corresponding to a probe point within the probe points window
will initiate the transition of the position of the probe point currently shown within Results3D window to coordinates shown
in the respective line — slice planes X/Y/Z are moved accordingly. Within a 2D project slice plane Z is moved to 500 mm.

See also: Results 3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active Function, Isolines (Isotherms), Probe (control panel)
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Isolinies / Isotherms =i(control panel)

| The control panel Isolines is used to adjust parameters of isoline evaluations (isotherms, in the

Isolines =
— | case of temperature is chosen for the active evaluation function).
— 4 7]
IJ Active % Isolines are shown colorized. Actual colorizing follows values of currently active function
i,,,,_FlXEd range @ (temperature, heat flux, surface humidity etc. - selected within General control panel) and currently
— 20 ~ selected Colour table.
—| 1200 : The isolines (or isotherms) are drawn on component's surface or on slice planes, and are
= therefore only visible if these evaluations are active also. Settings chosen within control panels
Il # interv. Slice X, Slice Y, Slice Z and Surface have thereafter an impact onto evaluation of isolines.
L Which isolines are shown can be selectively chosen by setting the number of intervals (#Interv.) or by
| @ Step choosing the step value. Isolines will be created only for values within the interval Min and Max
= 1-90 v according to the input therein.
= [¥] Start at At initial view of isotherms the interval of 1°C, starting at 0°C is set and isolines shown.
il DDO = Isolines can be labelled accordingly also and/or emphasized bolded (as a tube).
- \/ BO‘d n'th
A |10 =
-|  Tube Radius: AC—CPV(?’ Opague, Decide about the visibility, colorizing and transparency of the lines shown
- 10.00 : olorize
3 . If turned on the value range for isolines' creation can be set arbitrarily,
Fixed range . .
= - independent of the current value range of the evaluated function.
| 120 % The values of Maximum and Minimum, shown at the top and bottom of the
Lia Range-Min/Max panel, '(I:Il.splay the cgrrent extent of selected evaluation fgnct!on.
| Clamp range P e s When "Fixed range" is chosen both values can be set arbitrarily,
- 0 independent of the current value range of the evaluated function.
i ?aque The interval can be reduced by the input in the respective fields.
Opacity Min/Max The input can be performed either by the entry of numeric values into the
1.00 respective input field or by moving the sliders between the extent values.
[¥] Colorize sinterv Number of equidistant intervals dividing the extent between the input Min

and Max values. The step will be calculated from these values.
Step The value interval at which isolines shall be drawn.
The start value fro which (in both directions, towards Min and towards

Start at Max) the values of isolines to be drawn shall be calculated.
Selected isolines (each N-th) will be shown emphasized (Bold n-th) - as a
thick tube instead of a thin line.
Bold n-th Isoline labels are shown only on bolded lines if the option "Bold n-th" is
chosen.
Remark: The tube itself if always partially transparent to allow proper
display of isoline labels (visibility test)
Emphasized isolines (switched on by "Bold n-th") are shown as a tube to
better emphasize respective isolines (compared to single pixel thick line).
The radius is entered in units of the coordinate system - i.e. millimetres.
Tube Radius Setting the tube radius = 0 will show it as simple line.

The initial value of tube radius is computed based on median extent of
component (1/200 of it).

Remark: The number of sides rendered for the tube can be adjusted within
application settings.

Limits the isolines created to the values within the Min/Max interval
specified.

If switched off (default) the isolines are created for the whole value range
available in the data set.

Clamp range

Remark: It is advisable to adjust the surface "holding" the isolines (i.e. Surface or Slices) by showing it transparent or

opaque.
Alternatively adjust colorizing of isolines or the surface "holding" them to dark or bright to receive the required contrast of
the image.
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Remark: Because slice planes, holding isolines, intersect with model's interior only it is advisable to either turn the view of
the surface completely off or show it partially transparent (i.e. not opaque) or show it as wireframe only.
The tooltip of the tab will show up if the surface obscures objects rendered within the interior of the model.

Remark: Isolines are lines shown and colorized by the constant value of the primary function chosen (Isotherms, lines of
equal heat flux, lines of equal surface humidity, and so on). Isolines are displayed on construction's surface (Surface) and on
slice planes (SliceX,Y,Z) (only if these are active). To show isolines only, without the surface "holding" them, turn that surface
completely transparent (set opacity = 0). The selection of values at which isolines are shown is givien by the definition of a
start value (Start at) and of a interval length (Step) (or number of intervals).

Remark: The visibility of isolines is directly dependant on the visibility of the surface object holding it:

— lIsolines on the component's surface are only visible if the Surface is also active. To get better view onto isolines turn
the surface transparent — Surface—>Opacity=0.0;

— lIsolines on slices (X/Y/Z) are only shown if the respective slice is also active. To get better view onto isolines turn the
respective slice transparent — SliceX/Y/Z->Opacity=0.0

Temperatur °C
20.00

15.00
10.00

5.00

-10.00

Hint: Fix the Range to receive comparable results by decoupling it from the actually evaluated domain. This function
specific setting takes care for keeping the range constant regardless of changes to boundary conditions, evaluation time
point, animation or for different projects.

See also: Results 3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active Function, Isosurface (control panel), Labels (control panel), Fixed Range
(setting)
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'Labels ***(control panel)

The control panel Labels contains settings for labelling of Isolines and of the Colorbar R T =
v 1)
o
. IV Show labels s
Labels on Isolines —
Distance along line: | &
Labels of Isolines are placed over Isolines shown over the slice planes X/Y/Z or over component's |1102 5 c
e
surface. Proximity: p
Show labels  [Turns labelling of isolines on or off (501 Hlo
Font Size [pts] §
Distance along [The distance between labelling points along each isoline (staring at the middle |18 E L
line of each polyline of each isoline) Decimal digits _g_’
- o
o |
The initial value of the distance value is calculated based on the median extent 'c = i1
of the component modelled (1/3 of it). olorbar o
o
Proximity The minimum distance between any two labelling points. V' Show labels g
# intervals g
Font size [pts] [Size of letters used for labels. |3 ::’ ]
The actual size scales with the height of the 3d view. Decimal digits :
Decimal digits |[Number of decimal digits after decimal comma to show on isoline labels. |1 - o
Remark: In general it is advisable to keep the distance along line at 1/3 of the component's extent. -
The proximity is commonly changed together with the font size. Generally the Proximity is always

smaller then Distance along line.

Remark: Visibility of each separate label is checked against all opaque surfaces and objects within the view. Transparent
surfaces and do not obscure labels.

Remark: Labels of isolines shown with active isoline option "Bold n-th" are shown on emphasized isolines only.

red| 2 Tempaeratur °C

. 20.00

15.00

174 10.00

- 2 by -
e I-s.oo
Ik ) ()
-10.00

The tricky algorithm positioning the labels can be described as follows:

1.

N

Each isoline is represented by a polyline - under certain circumstances there will be many polylines for the same
isoline value generated (sections of isolines).

The initial labelling point is set at the middle of such polyline (very short polylines are skipped).

Starting from that initial point, in both directions of the polyline, further points will be placed - repeatedly at each
distance along line.

After all points are set for all polylines the distance of each pair of points is tested against proximity - one of the
points is removed if the distance is less then the set proximity value. This avoids overlapping of labels placed too
nearly (below the value of proximity) to each other.

All labelling points are tested for their visibility - this highly depends on the orientation of the 3d view. Points
obscured by opaque surfaces are removed.

All points still on the list are used to place labels in requested font size. The size and orientation of labels is
independent of the current 3d transformation.
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lLabelling the Colorbar

Value labels of the colorbar are placed at one side of the coloured bar.

Show labels

Turns labelling of colorbar on or off

# Intervals

Defines the number of intervals at which the colorbar shall be labelled.

Decimal digits

Number of decimal digits after decimal comma to show on colorbar labels..

Temperatur °C
20.00

15.00
10.00

-5.00
-10.00

5.00
0.00

Remark: When Results3D is showing a periodic evaluation at some time point, the title of the colour bar will display that

value.

See also: Isolines / Isotherms (control panel), Slice X,Y,Z (control panel), Results 3D window, Colorbar (control panel)
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\Isosurface #(control panel)

The control panel Isosurface is used to adjust parameters of a isosurface - a surface joining points of

Isosurface . . . .
equal values. The isosurface shows a colorized surface of constant value of current primary function
[ Active (temperature, heat flux etc.).
_ 416974 The isosurface is shown colorized. Actual colorizing follows the values of currently active function
5 (temperature, heat flux, etc. - selected within General control panel) and currently selected Colour
- table.
2 Active, Opaque, | Decide about the visibility, colorizing and transparency of the surface shown.
2 Colorize
15.6 <=

Value The value at which the isosurface shall be generated.

The input can be performed either by entry of numeric value in the input field or
by moving the slider between the extreme values of respective function.

Remark: Because the isosurface exists within model's interior only it is advisable to either turn the
view of the component's surface completely off or show it partially transparent (i.e. not opaque) or

|lllIIIlI|||IllllIIIII|ll|
[N

| a€ | sewy |agoyg | equop] | weans | asepnsos)

-10 show it as wireframe only.
v Opague The tooltip of the tab will show up if the surface obscures objects rendered within the interior of the
Opacity model.
1.00 : Remark: Extreme values of temperatures include space temperatures also.
v Solid
I Calariza

Tempearaftur °C

.20.00

15.00

10.00

-10.00

Hint: To identify and locate the are of thermal bridges there is very valuable evaluation offered by visualizing the
isosurface of a high value within the field of heat stream densities.

See also: Results 3D window, Active (setting), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active Function, Isolines (Isotherms)
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|Streamlines S (control panel)

"eni The control panel Streamlines is used to adjust parameters of the stream line evaluation.

Streamlines
! A streamline shows a trace of a heat flow through any point within the construction. For 2D project
v Active ‘... traces are produced through several points placed at the surface of selected space. 2 v
Intearation Step O v
length: g— If there is vapour solution available the flow of vapour diffusion can be visualized with this C e
{0.0500 =+| 2| evaluation alternatively. W
Max. propagation  |— o . o
length: o The evaluation is performed over the calculated field of heat flux vectors (or vapour diffusion flux
I5450 ::] 5| vectors) at all nodes of the simulation grid — these fields are available only if evaluation of secondary
Terminal pwr. L™ J functions has been chosen (in General the secondary functions is active!). If there is no vector field
density: L | data available to render the tab will show a tooltip stating that.
|0.[][JDU 5 3
1 The streamline will be calculated over the active vector field by executing the Runge-Kutta
Tube Radius: g method. The streamline (independently from the active function always follows the active vector
|9_08 ::l field) is shown colorized. Only the colorizing of the streamline corresponds to the active function
r — (temperature, heat flux etc.) as set in the General control panel and depends on the colour table
Start at: selected.
¢ Probe X/Y/Z
" Space Bounda 'Streamline through one probe point (Slice X/Y/Z)
IF} oom 0 LJ
# intervals: The position of the starting point to trace the stream is defined by the intersection of the three slice
lg, ::‘ planes Slice-X / Slice-Y / Slice-Z. Impressive visualizations can be obtained also by interactively moving
or picking the starting point.
Therefore the slices X,Y,Z provide crucial part of parameters required for this evaluation (but need
Vi not be visible nor active).
Opacity : s : -
T = Streamlines at equidistant intervals of heat stream from space boundary in
Jl-0C - 2D case
v Solid
v Colorize For 2-dimensional models the streamlines can be automatically drawn out of space boundaries at equal

intervals of heat stream (of that space). This functionality is available for 2D projects only.

Important: Streamlines are drawn in the plane of slice Z which must be active (even if fully transparent)!

After the option "Start at ... Space Boundary" is selected, the name of the space the streamlines shall be drawn from can be chosen
together with the number of intervals the stream of that space boundary shall be divided into. The application calculates the heat
(or vapour) stream from/to the space, subdivides it into the given number of equal intervals and draws streamlines at each such
calculated start value of the stream function.

This evaluation can be executed for 2D projects or for other project types, but only if the construction is absolutely homogenous in
the Z-direction and there are no space connections in this direction also. If this variant of evaluation is actually available can be
verified within the streamlines control panel - if the choice option "Start at: Space Boundaries" is inactive (shown greyed) then that
type of evaluation is not available in the context of actual simulation results ergo of the actual model.

Actve, Opaque, Colorize Decide about the visibility, colorizing and transparency of the streamline

The factor used to determine the minimal step length of the Runge-Kutta method.
Small values lead to high number of iteration steps within each fine grid cell executed
by Runge-Kutta method. More such steps (i.e. at small values of integration step) result
in smother, more precise, stream lines. Small number of steps (i.e. large integration
steps) result in coarse steam flow representation.

The value also determines the minimum distance of how close the streamline can
approach the surface boundaries of construction.

Default: 0.1 mm

This number affects the number of integration steps of the Runge-Kutta method
performed from the starting point until iterations, and thus tracking the stream field,
are aborted.

Integration Step length

This number is important by defining the highest allowed total length of each separate

Max. propagation length e
streamline in millimetres.

High values of maximum propagation length will obviously increase the computational
time required to create the streamline.

247


http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Farbskala.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Allgemein.htm
http://help.antherm.eu/Forms/Result3DForm/Farbskala.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.eu/Forms/Result3DForm/Probe.htm
http://help.antherm.eu/Forms/Result3DForm/Probe.htm
http://help.antherm.eu/Forms/Result3DForm/Probe.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/ProjectTypes/ProjectTypes.htm
http://help.antherm.eu/Forms/Result3DForm/SchnittXYZ.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Aktiv/Aktiv.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Opak/Opak.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Colorize/Colorize.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Aktiv/Aktiv.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Colorize/Colorize.htm
http://help.antherm.kornicki.com/Forms/Result3DForm/Opak/Opak.htm

Handbook Thermal Bridge Heat Transfer and Vapour Diffusion Simulation - AnTherm - Version 6.115 -V 10.137

Terminal stream density

This number defines the magnitude of stream density (modulus of flux vector) below
which the tracking of the stream field by Runge-Kutta method shall be aborted.

Default: 0

Tube Radius

The streamline is shown as a tube to better emphasize the stream (compared to single
pixel thick line). The radius is entered in units of the coordinate system - i.e.
millimetres.

Setting the tube radius = 0 will show it as simple line.

Default: The initial value of tube radius is computed based on median extent of
component (1/200 of it).

Remark: The number of sides rendered for the tube can be adjusted within application
settings.

Start at:
e ProbeX/Y/Z

e Space Boundary

The position of staring point is defined by the intersection of the three slice planes Slice-X /
Slice-Y / Slice-Z

or,

for 2 dimensional models, one can chose to automatically generate starting points on
space boundaries at equidistant intervals of heat stream.

Remark: The "Start at Space Boundary" option is available for 2D projects only.

Space Boundary

The name of the space from which the streamlines shall be drawn

# intervals

Number if intervals the stream function calculated at the space boundary shall be divided
into thus determining the starting points for streamline generation.

Remark: High number of streamlines generated will result in high graphical memory
demand. It is advised to set the tube radius to 0.

Remark: If the stream flows to the space and (at other section of the space boundary) from
the space, the highest amount is taken and divided into intervals. To visualize the dividing
line between the areas of stream loss and stream win select division at 1 interval only.

Remark: Because streamline (the flow) exists in model's interior only it is advisable to either turn the view of the surface
completely off or show it partially transparent (i.e. not opaque) or show it as wireframe only. The same applies to the
visibility of slice planes X, Y, Z (starting point of stream tracing) which shall be made partly transparent or even completely

invisible (Opacity = 0).

The tooltip of the tab will show up if the surface obscures objects rendered within the interior of the model.

Remark: When surface humidity is selected as active function (panel General), the streamline is coloured grey only, because
the function of surface humidity is defined at component's surface only.

Remark: Current implementation of the solution of the initial boundary problem posed here uses Runge-Kutta method of
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fourth order with adaptive step control. The boundary condition of step control is set to the small, still numerically stable,
error value of epsilon = 10" and cannot be changed by the user.

The initial-, minimal- and maximal integration steps are determined by the user (Integration Step length). The minimal step
corresponds to the value entered (default 0.1 mm). The initial step length is 100 times the minimal value. The maximal step
length is 10000 times the minimal value.

The maximal propagation length corresponds to the total length of the resulting streamline in millimetres.

Remark: Not to overwhelm the capacity of today's hardware equipment when combined with tube visualization following
restrictions apply and are automatically checked and set:

e Showing the streamline as Tube will be suspended (and all streamlines shown only as simple lines) when for all
streamlines taken together the overall number of vertices needed for the tube representation would exceed 1.6
millions (i.e. number of segments < 1.6Mio/NumberOfTubeSides).

e Rendering as tube will be suspended for all streamlines also also if any part of any streamline themselves would
contain more than 100.000 segments - such too long streamline, then shown by simple lines, will show broken
early. This applies to both parts (the forward and backward) of each separate streamline independently.

R

F

Remark: Start at — Probe X/Y/Z: The position of staring point of a streamline is defined by the intersection of the three
slice planes Slice-X / Slice-Y / Slice-Z. The intersection of the three planes must be within model's interior.

If the intersection of the slices X/Y/Z (we call it the probe point) is located very close to components surface it might
happen that no stream line can be started from there. Shall this (rare) situation arise you will have to shift the starting
point by at least the half of the smallest size of the fine grid cells (i.e. the start thickness of the fine grid parameters,
typically 0.5mm or 1mm).

Remark: Start at — Space Boundary: Produces many streamlines started at selected space boundary. The application
calculates the sum of stream flowing to the space and the sum of stream leaving the space through the boundary (for
exterior space, case with two spaces without powers sources one of this values is always 0). The sum with the largest
modulus is divided into the number of intervals entered (maximum 200 intervals, i.e. at 0.5% of the heat stream). Along the
space boundary the application repeats the calculation of the stream function and places start points for the streamline at
interval boundary values calculated earlier (interpolated). To ensure, that every streamline will start each starting point is
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shifted towards the interior of the model by about the half thickness of the surface fine grind cell (typically 0.5mm or 1mm).
See also: Results 3D window, Active (settings), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active Function, Isolines (Isotherms), Slice X,Y,Z (control panel), Surface (control
panel), Vectors (HedgeHog, Arrows) (control panel)

'Vectors (HedgeHog, Arrows) #(control panel)

Vectors
(HedgeHog)
(V] Active
Style
Amow v
@ Scale
1000.0000 %
*) Fixed length
100,0000 mm
r—
Mesh Points at:
[¥] Probe Point
[ ] Probe Lines
(] Line X
[7] Line Y
[7] Line Z

Slice Planes
(] Slice X
[7] Slice Y

| Slice Z

[] Volume

Mesh Distance
100 2 mm

v

[¥] Opaque
Opacity

[ siopap 17

The control panel Vectors (HedgeHog) is used to adjust parameters of the vector field evaluation
with arrow symbols.

Arrow symbols shows the direction of heat flow through within the construction at any arbitrary point
or points on 1,2 or 3-dimensional regular mesh.

If there is vapour solution available the flow of vapour diffusion can be visualized with this =<
evaluation alternatively.

The evaluation is performed over the calculated field of heat flux vectors (or vapour diffusion flux
vectors) at all nodes of the simulation grid — these fields are available only if evaluation of secondary
functions has been chosen (in General the secondary functions is active!). If there is no vector field
data available to render the tab will show a tooltip stating that.

Vector glyphs will be calculated over the active vector field. Vectors (which direction and eventually
size independently from the active function always follow the active vector field) are shown colorized.
Only the colorizing of vector glyphs corresponds to the active function (temperature, heat flux etc.) as
set in the General control panel and depends on the colour table selected.

The length (and thickness too) of arrow glyphs follow the magnitude (vector norm) the active vector
field (Scale) or are shown at fix constant size.

Alternatively to showing arrow glyphs cone symbols or lines can be chosen.

\Arrows at one probe point (Slice X/Y/Z) or Mesh Points

The position of the point to display the arrow glyph is defined by the intersection of the three slice planes
Slice-X / Slice-Y / Slice-Z.

Therefore the slices X,Y,Z provide crucial part of parameters required for this evaluation (but need not be
active nor visible).

Starting from that probe point a regular mesh of points can be created (at given step, distance) and that
either along the Line X,Y or Z, the slice plane X,Y or Z or throughout the whole volume.

Active, Opaque, Decide about the visibility, colorizing and transparency of glyphs

Colorize
Style The representation of an glyph:
e Arrow,
e  Smooth-Arrow,
e (Cone,
e  Smooth-Cone or
e Lline.

Remark: Rendering details of cone glyphs are set within application settings.
Remark: Rendering details of arrow glyphs are set within application settings.

Scale The size (length) of the glyph shall scale by magnitude (vector norm) the active
vector field . The normalized magnitude is then scaled by the factor given.
Remark: Scaling the normalized magnitude means, that the maximum value
within the vector magnitude field is 1.0.

Fixed length
9 The size (length) of the glyph shall be exactly the value given (in millimetres).

Mesh points at:

* irqbte The position of vector glyphs is defined either by theintersection of the three slice
omn planes Slice-X / Slice-Y / Slice-Z or at a regular mesh of points along the LineX,Y or
e Probe .
Lines Z, the slice plane X,Y or Z or throughout the whole volume.
(LineX,Y,2) Remark: The setting "Volume" in combination with too dense mesh mightresult in
. T display of too much information to be interpreted.
e Slice
Planes
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(SliceX,Y,)
e Volume

Mesh Distance

The name of the space from which the streamlines shall be drawn
Remark: The resulting number of mesh points is limited by following criteria: 500
intervals at each axis direction; total maximum100000points

Remark: When surface humidity is selected as active function (panel General), glyphs are coloured grey only, because the
function of surface humidity is defined at component's surface only.

Remark: Because starting points for the glyphs exist within model's interior only it is advisable to either turn the view of
the component's surface completely off or show it partially transparent (i.e. not opaque) or show it as wireframe only. The
tooltip of the tab will show up if the surface obscures objects rendered within the interior of the model.

Remark: Glyphs will not be placed within regions of stagnation (flux <10e-17).

Woamesrom Wime Wamesrom Wime

See also: Results 3D window, Active (settings), Opaque and Opacity (setting), Colorize (setting), Solid or Wireframe
(setting), General (control panel), Active Function, Isolines (Isotherms), Slice X,Y,Z (control panel), Surface (control

panel), Streamlines (control panel)
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|Colorbar i3(control panel)

Colorbar

(V] Active
| Moveable
| Fixed range

20

20,0 =

-12.0 =

v

s -12
[] Clamp range

RGB v

[v] Opaque
Opacity

The colour table "affects" the active function (temperature, heat flux, surface humidity, etc.) -
selected within the General control panel.

The control panel Colorbar defines transformation settings of the colour table used for false colour
assignments in all colorized evaluations (the transformation from function value to a colour). The
display of the colour scale can be adjusted here also.

Remark: By changing the setting Colorize of each respective evaluation the function of colorizing by
a colour table can be turned off selectively - objects are then homogenously coloured by dark or
bright colour instead of being colorized by value.

Active, Decide about the visibility and transparency of the colour scale and its labels.
Opaque . . - . -
paq Remark: Even if the colour scale itself is inactive (not visible) chosen parameters are

applied to evaluations!!

Moveable |If turned off all mouse events will be directed to the 3D evaluation - the colour bar
cannot be sized nor moved anymore.

Fixed range [If turned on the value range for adjusting the colour bar can be set arbitrarily,
independent of the current value range of the evaluated function.

Range- The values of Maximum and Minimum, shown at the top and bottom of the panel,

Min/Max display the current extent of selected evaluation function.
When "Fixed range" is chosen both values can be set arbitrarily, independent of the
current value range of the evaluated function.

Min/Max  [The mapping interval of the colour bar displayed can be reduced by the input in the
respective fields.
The input can be performed either by the entry of numeric values into the respective
input field or by moving the sliders between the extent values. This allows better
emphasizing of selective value interval.

Clamp [Allows for clamping of evaluation areas outside of selected value interval.

ran ) . . . .

ange Remark: Current implementation provides very simple but extremely fast clamping

function.

Colour table|Preset with the standard value "(Default)" the colour table of red through green to blue
is used.
IThe application provides many various colour tables which can be selected here.

Labelling of the colour bar can be adjusted within the control panel Labels.

The position at which the colour bar is displayed can be arbitrarily changed within the 3D view by moving and sizing it

with the mouse.

Remark: Even if the colour scale itself is inactive (not visible) chosen colorizing parameters are applied to evaluations!

Remark: Extreme values of temperatures include space temperatures also.

Temperatur °C
20.00

15.00

10.00

-5.00
-10.00

.00
0.00

|
|

Hint: Fix the Range of the Color Bar to receive comparable results by decoupling it from the actually evaluated domain.
This function specific setting takes care for keeping the range constant regardless of changes to boundary conditions,
evaluation time point, animation or for different projects.
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| Position and size of the colour bar display

The position at which the colour bar is displayed can be arbitrarily changed within the 3D view by moving and sizing it
with the mouse if the "Moveable" setting is turned on.

You interactively manipulate the position, size, and orientation of a colour bar. It reacts to to left mouse events and

mouse movement. The shape of the cursor will change based on its location. If the cursor is over an edge of the colour bar
the cursor shape will change to a resize edge shape.

If the position of a colour bar is moved to be close to the centre of one of the four edges of the 3D view, then the colour bar
will change its orientation to align with that edge. This orientation is sticky in that it will stay at that orientation until the
position is moved close to the centre of another edge.

Temperatfure °C

5 0
=

St

20

) |
-
150
' ]
0o
=0C

Heat fiux W/mF

[ N

0 5

-0 -5

Actual position of the colour bar is saved automatically within application settings file and restored the next time the
Results3D window is opened.

Remark: If the case the colour bar has been accidentally moved outside of the visible area of the window, it can not be
picked with the mouse pointer anymore for any further movement. To restore the position to some position where it can be
picked and moved again you must close the 3D window and reopen it - the colour bar will be automatically restored at some
visible position nearby the image edge.

Remark: When Results3D is showing a periodic evaluation at some evaluation time point, the title of the colour bar will
display that value (lacking other annotations the title of the colour bar has been chosen for now as appropriate).
<Function name><Unit> (<Time Point>)

For vertically displayed colour bar the time information will be placed onto the second line of the title.

TRANSIENT-option: Solving and evaluating time dependant dynamic, periodic problems
when heat capacity effects are concerned is only possible with an active TRANSIENT-Option
of the program.

See also: Colorize (setting), Results 3D window, Isolines / Isotherms (control panel), Surface (control panel), Slice X,Y,Z (control
panel), Streamlines (control panel), Vectors (HedgeHog, Arrows) (control panel), Isosurface (control panel), General (control
panel), Labels (control panel), Fixed Range (setting)
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| Colour scale / Colour tables

The application provides various colour scales (colour tables) used to assign colours to numerical results within graphical
evaluations. Particular selection of a colour scale depends on visualisation needs of the user.

In addition to the obligatory RGB and RGB_INV tables, following
colour tables are available:

The grey scale provides the most simple palette of colours. —7 T
Temperature values are transformed to brightness values, similarly ~ 3.0°C 100°C 15.0°C 200°C
as it is done by camera. This palette is useful for exceptionally

neutral evaluations.

T T T T T LI | T T T T T T T

Especially for temperature images it is natural to use the colour
scale of glowing body: Cold objects display dark and reddish, hot _

S . . T T
show in bright in yellow or even white. The contrast is moderate, s50°C 100°C 150°C 200°C
but higher then of the neutral grey scale.

The contrast of a thermogram can be enhanced by adding the _

colour of violet between red and the black (= cold) end. e —
50°C 100°C 150°C 200°C

Alternatively a thermogram can be enhanced also by using
the contrast of a scale of hot stars as it is used by astronomy.

To carry the contrast to extreme by adding as many colours to the
scale as possible. One can use psychological perception people see
as "cold" and "warm" colours, and assign them accordingly to
temperatures. None of colours used is repeated to avoid any
ambiguity. It is worth to observe, that even small value

errors will be visible now.

—T T
50°C 100°C 150°C 200°C

Cartography uses an alternative kind of colouring allowing —T :
perception of even very small value differences. Psychologically 5.0°C 100°C 150°C 200°C
"colder" colours are assigned to smaller values and "warmer"

colours apply to higher values.

There are some use cases making conventional colorizing not |_:]

suitable - for example when the picture of a thermogram shall allow ——7/—7+—7V——+—71 7+ 1 7+ 1Tt 71 17
derivation of energy balance. For such situations a symmetrical 50°C 100°C 150°C 200°C
colouring is more reasonable and the centre jump point could be set

to zero.

Remark: The current number of colour intervals used within the colour table is 2048 (more colours ,,cannot be seen
simultaneously by human eye”).

See also: 3D evaluations
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'Probe € (control panel)

Probe 49 The control panel Probe is used to control the view of data measurement at some probe point,
f graphical display of its location and control of additional interactive positioning methods.
vV Active Qi The position of the probing point is defined by the intersection of the three slice planes Slice-X / Slice-
_— .22 Y/ Slice-Z. Here it can be interactively moved by dragging the 3D cursor with the mouse or by picking
Probe Cross {"} points with the mouse at any displayed surface.
51'3 Probe
vV Active =
¥ Opaque —— JActive Decides about the visibility of the probe data for its textual readout.
Opacity i
J
AL # | [Probe Cross
v Colorize 5
Active, Decide about the visibility, colorizing and transparency of the probe cross

¥ Moveable 2| lopaque,
[V Pickable § Colorize

Collect Point || W

w| |Moveable \When active allows interactive moving of the 3D cursor (by dragging it with the
=3 mouse) and thus arbitrary placement of the probe point position X,Y,Z.
Probe points - - — - — - -
Pickable \When active allows picking the probe point position at any surface object displayed

by clicking (or double clicking) on it.

Collect Point  [Coordinates X,Y,Z of the current probe point are added to the list of probe points
(this list will be edited within the Probe Points window and evaluated within Probe
Points part of Results report).

The window Probe Points will be exposed also.

Probe points  |[The window Probe Points will be exposed.

Readout of the probe point data

The result of this probing evaluation is shown at the bottom left corner of the view. The colour for that display is chosen
automatically and set to some high contrast colour against current background colour.

At the evaluated point its coordinates are output (the values of X,Y and Z) along with the calculated value of temperature. If
required tri-linear interpolation is used to calculate exact resultant value at any point of modelled construction from values
calculated by the simulation at nodes of the super fine grid.

The probe provides the way to read out a value (e.g. temperature in °C) at any point of the construction.

If the probing point is placed at space boundary the value of non condensing (maximum) air humidity (%) is evaluated

and output also.

If there is solution of vapour diffusion available also, probing shows the pressure difference of partial and =< =
saturation pressures (hPa) too.

If the point is positioned at the exterior of modelled construction no results are output beyond coordinate data.

Remark: The Probe Points part of Results report provides an alternative textual method of evaluating temperature values at
multiple probe points .

Visualizing the probe point location |

At the intersection lines of slice planes X,Y,Z a colorized probe cross can be displayed. Actual colorizing follows the
values of active function (temperature, heat flux (stream density), etc. - selected within General control panel) and
currently selected Colour table.

Remark: Because this evaluation provides reasonable results for points located in model's interior only it is advisable to
either turn the view of the surface completely off or show it partially transparent (i.e. not opaque) or show it as wireframe
only.

The tooltip of the tab will show up if the surface obscures objects rendered within the interior of the model.
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IMoving the probe point interactively (3D cursor moveable)

v Moveable 1p,o setting Moveable controls the 3D cursor. The setting can have one of the three distinct states:

3D cursor is active. While the 3D cursor is being dragged with the mouse its
Checked Immediate position will be immediately applied to the values of Slice X,Y.Z thus resulting in
frequent (interactive) updates of the rendering.

3D cursor is active. The new position of the 3D cursor will be passed to Slice

Partly Deferred X.Y.Z coordinates at the end of the move (i.e. when the mouse button is

checked depressed). This ensures that the eventually complex visualisation pipeline is
executed at final position once only.

Unchecked Off Using the 3D cursor is disabled.

Interaction with the 3D cursor will start as soon as the mouse is positioned in the neighbourhood of the probe cross or
rectangle lines surrounding the slice planes (so called X/Y/Z shadows) an the left mouse button is depressed. Elements of
the 3D cursor will display in light green during the active interaction.

If the shift key is held depressed during the initial move of the 3D cursor, than that initial move direction constrains the
further interaction to one axis direction only.

Remarks: The widget itself is shown nearly transparent not to overlap with other elements (opacity = 0.1). The outline
shadow (the box) is not shown by design. When selected default colour used (light-green). Scaling/Zooming/Translation of
the 3D cursor outline is not allowed by design. Movements are always constrained to the bounding box of the model.

Remark: During export operations the 3D cursor widget will be hidden temporarily and not rendered to the resulting
export view.

Picking the probe point at surfaces shown (picakble)

IV Pickable The setting Pickable controls the picking behaviour of the mouse. The setting can have one of the three
distinct states:

Checked Double Click Picking a point on some visible surface is initiated with a double click.
Partly checked Single Click Picking a point on some visible surface is initiated with one single click.
Unchecked off Picking is disabled.

Upon the click (or double click) the application will attempt to pick the point on the next visible surface below the
current cursor position.

The picking of the point is available at visible (i.e. active, opaque or partly transparent) surface objects and provided in
that order:

e Surface - locating probe output at interesting places of the analyzed scalar function.

e Isosurface - usable to pick a starting point of streamline on the isosurface of high heat flux (identifying thermal
bridges).

e Slices X,Y,Z - usable to re-position two slice planes at some location at the third plane

Remark: if neither surface object is visible (inactive or totally transparent) picking will have no effect.

Remark: The position of SliceX/Y/Z will be retained within application settings and restored respectively.

If the old slice position is outside of the model bounds (with model spatially changed or different model loaded) the
respective slice position will be reset to the centre of the model. See also Application setting "Restore last Result3D
Parameters".

Remark: From the Probe points window you can double click onto a data mark record of some point listed there to
transfer its coordinates to the 3D evaluation (position of slices X/Y/Z) .
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See also: Results 3D window, Active (setting), General (control panel), Active Function, Slice X,Y,Z (control panel),
Surface (control panel), Profile (control panel), Probe Points window
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Profile {2(control panel)

Profile _3':' The control panel Profile defines parameters for the visualization of values of the active function
W Ac = along specified line or edge showing within X/Y-diagram.
v Achive
v Moveabls =
_ o Active Decide about the visibility of the function diagram.
Frofile At If turned off all mouse events will be directed to the 3D evaluation - the
v 5% Slicey/Z | % | Moveable di be sized e
O Slice X | o ar iagram cannot be sized nor moved anymore.
i z: Slice WA ;rgl;ctae$52 Selects the line used to profile the values of the active function.
S F'-n:ul:-e Line Y:SliceX/Z The location of the line is set by values controlled within panels Slice X, Y and
= Space Bound Z:SliceX/Y Z
IFh:u:um ] TI ) o ) ' o
Labels of the horizontal axis display coordinate values along the chosen edge line. The axis title report

the exact position and direction of the profile line.

The position at which the diagram is displayed can be arbitrarily changed within the 3D view by moving and sizing it with
the mouse.

Remark: Adjustments of axis labels can be done within panel Axes.

The colour of the function line, axes lines and annotations is chosen automatically and set to some high contrast colour
against current background colour.

Remark: Settings "Probe Line" and "Space Boundary" are yet inactive within current implementation.
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Position and size of the diagram display

The position at which the diagram is displayed can be arbitrarily changed within the 3D view by moving and sizing it with
the mouse if the "Moveable" setting is turned on.

You interactively manipulate the position, size, and orientation of the diagram. It reacts to to left mouse events and mouse
movement. The shape of the cursor will change based on its location. If the cursor is over an edge of the diagram the cursor

shape will change to a resize edge shape.
If the position of diagram is moved to be close to the centre of one of the four edges of the 3D view, then the diagram will

change its orientation to align with that edge. This orientation is sticky in that it will stay at that orientation until the position
is moved close to the centre of another edge.

Actual position of the diagram is saved automatically within application settings file and restored the next time the
Results3D window is opened.

Remark: If the case the diagram has been accidentally moved outside of the visible area of the window, it can not be
picked with the mouse pointer anymore for any further movement. To restore the position to some position where it can
be picked and moved again you must close the 3D window and reopen it - the diagram will be automatically restored at

some visible position nearby the image edge.

See also: Results 3D window, Slice X, Y, Z (control panels), Axes (control panel)
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|Axes %.(control panel)

Avee ~| The control panel Axes is used to adjust setting of the axes representation shown around the three
2| dimension view of evaluation combination.
v Active & |[Active
Im Outer Edgr v I = Opaque Decide about the visibility and transparency of the axes lines and their annotations.
; S |[Placement At Outer Edges - axes will be placed at outer edges of the volume
v Tit @
itles @
; or
If—g% ‘% At Closest Triad - axes will be placed at the corner which is closest to the viewer.
= “ ITitles Decide about the visibility of titles on all three axes (e.g.. X, Y, 2)
IV Labels @ | [Font Size [pts]|Defines the size of the font used to show axes titles.
Font Size [pts] =
I9 3’ Labels Decide about the visibility of numerical labels on axes.
I%"mﬂ Font GroRRe Defines the size of the font used to show numerical labels on axes.
v XActive # intervals Defines the number of intervals of numerical labels on all three axes.
[V X Title
l__l>< X Aktiv Decide about the visibility of X axis and its annotations.
v -
i X Titel Decide about the visibility of an axis tile on X axis.
v YA.clive Titel Defines the title of X axis
V ¥ Title - — - -
F— X Labels Decides about the visibility of numerical labels on X axis.
vV ¥ Labels
Y Aktiv Decide about the visibility of Y axis and its annotations.
v ZAct
ctive
v ZTitle Y Titel Decide about the visibility of an axis tile on Y axis.
|z Titel Defines the title of Y axis
Vv Z Labels Y Labels Decides about the visibility of numerical labels on Y axis.
Z Aktiv Decide about the visibility of Z axis and its annotations.
v Opaque
Opacity Z Titel Decide about the visibility of an axis tile on Z axis.
1.00 2 Titel Defines the title of Z axis
Z Labels Decides about the visibility of numerical labels on Z axis.

By default axes are shown with numerical labels and titles. The colour of axes lines and annotations is chosen automatically
and set to some high contrast colour against current background colour.

Axes lines are settled a bit out of the volume shown allowing sufficient space for numerical labels. The position of each
axis is adjusted according to the placement chosen (so called "Fly-Mode" method) - for each axis there are 4 different
placement alternatives at 4 sides of the Outline of the volume).
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Remark: During 2D evaluations and with views parallel to axes planes (side views) it is advised not to select "At Outer
Edges" - otherwise axes will jump between left/right and bottom/top edges because the term "outer" is ambiguous
(and numerically unstable thereafter)

Remark: Naming of axes titles can be adjusted in application settings also.

See also: Results 3D window, Active (setting), Background colour (setting), 3-D Navigation Orientation Marker
(control panel), Application settings
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|Out|ine H(control panel)

Dutline

v Active

¥ Opague
Opacity

|‘I.EIEI

See also: Results3D window, Active (setting), Opaque and Opacity (setting), Surface Edges (control panel), Axes

| & | The control panel Outline is used to control the display of the bounding box of the visualized

w | object.
)
>
. Allows the display of a bounding-box: i.e. of a ashlar surrounding the
= whole modelled construction. Only edges of the ashlar are displayed.

— Eﬂc Outline The outline can be helpful during positioning the graphical view within

Z’ ! virtual 3D space, similarly as axes will do also.
The Active setting turns the visibility of an outline on or off.

(control panel), 3-D Navigation Orientation Marker (control panel)
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'3-D Navigation w(control panel)

ENECN LSS T
el L NP O

Z 2

[ ] Perspective
[ ]Psi

Stereo:

Mono fno stere W

Callect
|sometry

Show
|sometries

Restore:
RestorefndFi v

Ornentaton marker
Active style
[ ] Mowveable

The control panel 3-D Navigation is used to adjust the position of resulting 3-D view. The controls of
this panel guide the movements of camera (the viewer) of the three dimensional scene.

E‘ Reset

Reset the camera position to its standard placement.
e  X/Y plane parallel to the view plane.
e  Zaxis points towards the viewer.
e Y axis points vertically upwards (zenith).
e Xaxis points horizontally to the right.
The scaling of the image is adjusted automatically to fit the view.

i

The position and scaling of the view will be adjusted in such a way, that the
whole building construction is visible within the view window.

A&,

The camera is moved forwards or backwards.
While in parallel projection it is equivalent to scaling the view.

Side views

The camera is moved to one of side view positions (back, front, bottom, top, left,
right)

Remark: Hold one of the modifier keys (Alt, Ctrl or Shift) depressed while pressing
the button to view animated transformation of the position. The duration of the
animation is set via the advanced application setting "DesiredFlyToSeconds".

Rotations

The camera is moved at the surface of a sphere (the distance to the object is
constant) or the camera is tilted.
Rotations are executed at steps of 30° (angle degrees).

Panning

The camera is panned horizontally or vertically in the view plane.
Panning is executed at steps of 10 pixels.

Perspective

Switches the 3-D view between perspective projection and parallel projection .
The parallel projection is useful for 2D models or slice views (see also side views
here above).

Psi Toggles the graphical representation of the Psi value evaulation on or off.
Provides switching between monocular view (standard) and several stereo viewing
(binocular) modes.

Stereo Remark: Eventually additional hardware and license extensions might be required.
Remark: That control element is shown disabled if there are no stereo modes
available.

The current isometry (the 3-D transformation) will be added (collected) to the list
of isometries.

Collect The list of isometries can be edited within the window isometries (named with an

Isometry arbitrary name) or required isometry can be selected from there.

The list is saved within the project file.
The Isometries window will be exposed also.

Show . The Isometries window will be exposed.

Isometries
Adjusts the application setting to restore to the recent Camera position on next

Restore initial display of a 3D window.

For more details see: Application setting "Restore last Camera Position"
Orientation marker

Active style Turns on or of the display of the orientation marker
If turned off all mouse events will be directed to the 3D evaluation - the orientation

Moveable

marker cannot be sized nor moved anymore.

Further possibilities and details of 3D-Navigation with mouse or the keyboard are described in "3D Navigation within 3D

windows".

Remark: Type of 3D projection (parallel or perspective) can be also set within General control panel or from the View menu

within Main menu.

Remark: From the Isometries window you can restore saved isometry by a double click onto the requested one.

Remark: You can interactively manipulate the position and the size of the orientation marker. It reacts
to to left mouse events and mouse movement when set to be moveable. The shape of the cursor will
change based on its location. If the cursor is over the orientation mark the cursor shape will change to a
resize or move shape.

Orientation mark settings are saved automatically within application settings file.
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lIsometries window

The window Isometries shows the list of collected 3D transformations of the 3D view.

. | Collecting new isometries is initiated from the Results3D window with the button Collect Label
Isometries (in the control panel 3-D) or from the View menu. ot
) ] ] ) ) ) ) Standard
The isometry shown as an item in the list can be easily restored and applied to the 3D view. > Xy +parallel

The list of isometries specific to the project is shown in the tab Project. The tab Standard shows
the list of application wide isometry settings.

Apply I :_'

Label An arbitrary, editable, label of respective item in the list of isometries (used for Delete | o8 I

documentation and better, easier identification only) To Project |
Double click Initiates repositioning the current view to the position (3D transformation ;
. o n P ( ) Proiect Standard |
onto record clicked within the list.
mark Remark.: Transformation applied is taken from the current row —i.e. even if the

click occurred within text of another line, the data applied is taken from the line
marked with the record mark (an arrow symbol).

Apply Initiates repositioning the current view to the position (3D transformation)
currently marked within the list.

Delete Deletes the currently selected (marked) item form the list.

Move Up :] The position of the item currently selected can be moved in the list.

Move Down Ll The position of the item currently selected can be moved in the list.

To Standard The isometry (3D transformation) associated with the selected entry within the
project specific list will be copied (as additional entry) to the application wide
list (Standard).

To Project The isometry (3D transformation) associated with the selected entry within the
application wide (Standard) list will be copied (as additional entry) to the
project own list.

Projekt Exposes the list of project specific isometries

Standard Exposes the list of application wide (standard) isometries

Remark: Hold one of the modifier keys (Alt, Ctrl or Shift) depressed while pressing "Apply" or double-clicking the choice to
view animated transformation of the position. The duration of the animation is set via the advanced application setting
"DesiredFlyToSeconds".
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Functions of the context menu

The display of the list has a context menu attached (exposed when right mouse button

Apply

Edit Details...
Pick from Project...

Move Up
Move Down
-~ Delete

“  To Standard
h

is pressed):
Apply Initiates repositioning the current view to the position (3D transformation)
currently marked within the list.
Transformation data of the currently selected item can be edited in detail
. . and adjusted according to specific needs.
Edit Details... Remark: This is an advanced function. Naming chosen for distinctive
parameters shall be self explanatory.
Pick from The Iist.of project specific isometries saved within some another project
Project... will be imported (appended) to the current project's list.
Remark: This function is available in the "Project tab" only.
Move Up The position of the item currently selected can be moved in the list.
Move Down The position of the item currently selected can be moved in the list.
Delete Deletes the currently selected (marked) item form the list.
The isometry (3D transformation) associated with the selected entry
To Standard within the project specific list will be copied (as additional entry) to the
application wide list (Standard).
The isometry (3D transformation) associated with the selected entry
To Project within the application wide (Standard) list will be copied (as additional
entry) to the project own list.

Settings x|

55 2|
B lzomety -~
FarallelProjection  True
viewFoous Single
[0 2000
[1] 2000 —
[2] 500
B viewPaint Single|
[0 20000
viewF ocus
Cloze

The selected isometry is applied to all 3D windows: Elements 3D window, Elements 23 window, Results 3D window

Remark: To retain the list of isometries of the project between application executions you must save the project!

Remark: The application wide list of isometries (Standard) will be saved with application settings (at application's exit).

See als