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Outside Wall with Interior Insulation 

In this tutorial a typical old masonry will be used analyzed that is modeled and simulated before and after mounting 
an inside insulation. 

 

First, the previous construction (without inside insulation system) shall be evaluated with respect to its hygric and 
thermal performance. Afterwards a variation study is done to find a suitable inside insulation system.  
 

1 Part 1: Simulation of Previous Construction. 

This part of the tutorial covers the principle steps in creating DELPHIN simulation projects. 

1 Project Setup and Modeling of the Construction 

After starting DELPHIN one can see different buttons for the project setup and control in the left top area of the 

main window. The first step is generating a new project. The Create project-button (or File Ÿ New...) opens an assistant 
for creating a new project: 
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  60 mm Insulation (+gypsum board) 
    5 mm Glue mortar 
  15 mm Gypsum plaster 
240 mm Masonry 
  20 mm Lime plaster 

inside outside 
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This assistant guides you through the first steps. After confirmation with click on Next a dialog opens where one can 
add some project information (see next picture). Here the current project can be described. This description will be 
shown in the project selection list next time you start DELPHIN.  

 

The next dialog allows you to select a location. One can select a location from a list with hourly weather data from the 
DELPHIN climate database. For this tutorial project the location TRY 2010 Potsdam, Germany should be selected. 
After a click on Next the construction property selection will be shown. 

 

Here one can select the basic geometry type and the main construction grid. We want to calculate a one-dimensional 
wall structure therefore 1D Vertical (Wall) should be selected. The type of construction can be changed at any point 
in time later. The existing historic construction has 3 layer (columns). The thicknesses of these layers can be edited 
later. The next dialog allows to select a small amount of predefined outputs and the basic output schedule.  
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With the chosen settings above all field and profile outputs will be created each 1.5 days. For all other outputs an 
hourly schedule will be used.  
This is the last dialog of the new project assistant. After clicking on Finish the main window will be shown and one 
can proceed with the selection of the materials. 

 

The main window shows the basic construction and a message box which let you start the material database 
selection. The displayed question can be skipped for further projects. 

 

For the original construction we need three materials: 

¶ Masonry : Normal Brick with ID 512 

¶ Inside plaster: Lime plaster (historical) with ID 148 

¶ Outside plaster: Lime cement plaster with ID 145 



Delphin 6 ð Help  Step-by-Step Tutorial 1 

Delphin 6.0 Page 4 http://www.bauklimatik-dresden.de 

The material database view shows material names, producers (if known) and some basic parameters. Also important 
is the material ID (see first column). This is a unique ID  that facilitates the identification of a material. Furthermore 
there is a filter for the material category and a name filter. As example for selecting the brick masonry one can use the 
category ôBuilding brickõ. A click on Import adds the material to the project. Proceed in the same way with the two 
plasters. The picture below shows the main window after this process. One can see in the right top edge the three 
materials gray and italic. This means that the material are imported into the project but are not assigned to the 
construction yet. In the next steps the materials should be assigned and the thickness of the layers must be changed. 

 

 

Once you have selected a material, either double-click the material, or click on the òImportó button (3). Then the 
import dialog opens allowing you to select some properties of the material reference.  

Note, that importing a material actually means creating a reference to a material file, which contains all parameters of 
a material used in the project. The dialog gives some options on how to reference materials: 

 

The name (1) is just an identification for this material and can be changed to any descriptive text. In addition, the color 
(2) can be adjusted so that materials are easily distinguished. Lastly, you can choose how the file path should be stored 
within the project (3). This is important when project files are copied around or moved across the network, because 
of which relative paths should be preferred normally. In this tutorial, you can simply keep the defaults in this dialog. 

Once done with all three materials, you can close the material database view. You will now see the central modeling 
window: 



Delphin 6 ð Help  Step-by-Step Tutorial 1 

Delphin 6.0 Page 5 http://www.bauklimatik-dresden.de 

 

The layout of the windows can be adjusted at will. The various definition lists can be shown/hidden via the Window-
menu on the upper left. Also, they can be dragged around and put together in tabs. For this and the following tutorials, 
we will use the standard layout. 
 

2 Assigning materials and sizing layers 

For changing the thickness of the left layer click on the left column and change the size in the edit field left of 
ôDimensionsõ to 15 mm. 

 

After changing the thicknesses of the other columns assign the materials to the construction.  

 

To do this, you need to select a layer (or several layers) with the mouse (1). Then select the desired material in the 
material list (2) and finally press the green assignment button (3). The order of the actions can be reversed as well. 

After assigning all materials the construction view should show the layers of the construction with the corresponding 
material colors. Furthermore the material names in the list will be shown bold. If you now select a material in the 
material list, the corresponding layer or layers will be highlighted. This highlighting is independent of the actual selection 
in the construction view.  

In general all assignments can be checked in detail in assignment lists. The material assignment list is opened by pulling 
the lower margin of the material view to the top. 

Next you have to create the interfaces (boundary conditions) for inner (left) and outer (right) side. 
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3 Interfaces ð boundary conditions 

First one has to create the interfaces for inside and outside. Click on the green plus button in the ôSurface/Boundariesõ 
dialog. For this tutorial standard interfaces will be used.  

 

 

The right picture shows the dialog with the settings for an outside interface. The orientation is set to 270 Deg (West) 
and the inclination to 90 Deg (vertical wall). The selected type ôStandard interface for outdoor climateõ will use the 
climate data from the selected location (see create project assistant). The outside conditions should be set to ôUser-
definedõ. Here one can set which boundary condition is used and other basic settings. Next an interface for the inside 
boundary will be created. Use the settings shown in the next picture. 

 

After creating the interfaces they need to be assigned to the boundaries. This works similar to the material 
assignment. 

 

The inside climate will be located to the left. Select a column (1), select the interface to assign (2) and last click on the 
button for assignment to a left side (3). Proceed with the right side for the outside interface. One can check if the 
interface is assigned correctly by clicking on an interface in the ôSurface/Boundariesõ list. The interface will be marked 
in the construction view with a dashed line (see picture below). 
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For further information to climate and boundary conditions see é 

 

4 Outputs 

Now outputs can be set. For this tutorial the following outputs will be used: 

¶ Temperature profile  - temperatures in the whole construction over time 

¶ Relative humidity profile  - relative humidities in the whole construction over time 

¶ Moisture content profile  - volumetric moisture content in the whole construction over time 

¶ Moisture content integral  - moisture mass in the total construction 

¶ Surface temperature left side - temperature on the inner surface 

¶ Surface relative humidity left side - relative humidity on the inner surface 

All outputs are defined from the ôcreate projectõ assistant but only the first four are already assigned to the (whole) 
construction. This is shown by the ôOutput filesõ dialog. All assigned outputs are written with bold characters not 
assigned constructions italic. 

 

 

Now the two surface related outputs shall be assigned. Click on the most left column with the surface (1), click on 
the output file in the list (2) and then on the assignment button (3), or in reversed order. 

 

After clicking on the assignment button a dialog will occur. Here one can decide if the output should be related to a 
volume element or to a position. For a surface output a position related assignment should be used. The coordinate 
system for the geometry runs from left to right. That means the left most side has the x coordinate 0. Please fill out 
the dialog as the picture below shows. 
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After clicking on Ok the assignment will be performed and a small red dot will mark the position in the construction 
view. As next step assign the surface relative humidity in the same way. The ôOutput filesõ dialog will show all assigned 
outputs bold. One can add, remove or change the outputs by using the buttons on the top of the dialog. The other tab 
shows the ôOutput gridsõ that means the time schedules. If this (or another) tab is not shown check it on the upper left 
in the >> Main menu >>  Window item 

 

 

 

 

5 Discretization 

Next you can discretize the construction, i. e. divide in many small elements. For this you can use the dialog for 
Automatic Discretization, accessible from the menu buttons in the construction view (see left screenshot below). 
 

 

 

In the Automatic Discretization dialog we will only discretize the construction in X-direction - as we have to deal with 
a wall with horizontal transport direction only. We use variable discretization that generates smaller elements near the 
boundary of the construction and at material interfaces. Inside of the construction the element widths are gradually 
enlarged. 

Important parameters in this dialog are: Minimal and maximal element widths (1 mm and 50 mm are good default 
values), and the stretch factor. The discretization detail can be adjusted with the slider which adjusts the stretch factor 
and consequently the number of elements. A stretch factor of 1.2 to 1.4 is suitable for 1D-constructions. For 2D-
constructions a higher stretch factor of approx. 1.5 is advisable to avoid long simulation durations. 

As soon as this dialog was confirmed, the construction is shown as collection of many elements. Because of the small 
size of the boundary elements, it is useful to switch to equidistant display of the construction (button to the very left 
of the button bar in the construction view). In this view mode all elements are shown with the same dimensions, 
regardless of their actual size. This simplifies the selection of thin or boundary elements. 
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The left screenshot shows the normal proportional view whereas the right screenshot shows the equidistant view. 

  

6 Initial and Simulation Conditions 

After specifying the boundary conditions it is time to select the simulation and modeling options. Open the modeling 
dialog by click on the selected button in the tool bar (or >> Main menu >>  View, or F7): 

 

This dialog contains three different tabs to change options. The first tab allows to select the basic properties of the 
physical model. For this example you need to enable the balance equations for heat and moisture transport only: 

 


















