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1. Converter tower modelling 

1.1. Converter tower description 

The CH main heat loads are the “converter towers”. These structures are composed of 4 

main elements: power modules, capacitors, metallic structural elements and water-cooling 

coils. 

Power modules and capacitors are put together forming converter units and these units are 

placed in groups of 6 converter units each. These groups are called six-packs. 

Siemens CT are classified according to the number of “levels” they have (1,2,3…- level 

converter towers). Each of these levels is composed of 4 six-pack1. 

The metallic structure and its components integrate the CT tower body and the water-cooling 

coils are used to evacuate the generated heat from the power modules and the capacitors. 

                                                

1 Siemens is currently also working new CT with 6 six-pack units in each level, yet these are not used 

in project Alegro. 

Figure 2 – Capitations of CT from Siemens actual projects 

 

Figure 1 – CT accurate 3D model 

http://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi-s5LcqdXZAhVP_KQKHXguAPkQjRx6BAgAEAY&url=http://www.cepri.com.cn/products/details_38_131.html&psig=AOvVaw0boh5Hgp1V8152fGPgVXov&ust=1520344191821103


Design and viability analysis of a new HVAC system  Page 3 

 

 

 

1.2. IES-VE Software restrictions 

IES-VE is a software specially built to perform CFD simulations on buildings, offices, factories 

and similar spaces, considering the meteorological conditions of each location and allowing 

the inclusion of auxiliary systems such as HVAC systems and the elaboration of long term 

studies. For this reason, it has not been developed keeping in mind simulations that include 

very complex or accurate geometries such as electronic components. 

Although it is possible to recreate complex geometries both for components (heating loads) 

and boundary conditions, the resulting model exceeds the maximum internal memory of the 

program. Due to this, it is always necessary to simplify the model as much as possible while 

keeping the traits that define the system’s main characteristics. 

As explained in the memory of the project in 6.4.2. Tower model, the main features taken into 

account in the creation and posterior selection of the CT models are the following: 

- Adjusting to the real tower’s geometry. 

- Enabling the air to go through submodules and components. 

1.3. Converter towers models 

1.3.1. First model: 

The first model used took into account the permeability of the tower to the air while keeping 

the complexity of the real converter tower. 

Figure 3 - Converter tower’s geometry specifications 
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Observations: the complexitiy of the component often leads to failed simulations because of 

insuficient memory capacity. The simulation takes too much time due to the resulting number 

of simulation grid cells. Elements such as metallic upper and under frame as well as the 

converter tower legs don’t seem to have any significant influence in the CFD results. 

Conclusion: Althought the obtained values are satisfactory, the new models should not 

consider legs and other estructural elements due to its scarce influence in the simulation. 
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1.3.2. Second model: 

The model used the same approach to define every six-pack of the CT separating each 

converter module as well as its components (power module and capacitor). 

Observations: Although the resulting model is simpler, the insufficiency of memory still 

persists in some simulations and the simulation time is still too high (20-30h to obtain 

consistent results). In addition, the results indicate that the separation between adjacent six-

packs and converter modules components lets an unrealistic amount of air go through. 

Conclusion: New models should look for a more simplified approach and consider modifying 

the six-pack distribution and the converter modules components’ geometry. 
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1.3.3.  Third model (final model) 

This model eliminates the spaces between converter modules in order to simplify the 

geometry and narrows the separation between power modules and capacitors.  

Observations: The new model reduces drastically the memory requirements for the 

simulations as well as the simulation time (3-5h) without significantly altering the CFD results. 

Conclusion: The model provides realistic results in a reasonable time. 
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2. Project earning details 

Equations used calculate OPEX & APEX costs2 :  

                                                

2 According to the VDI 2067 Standards 
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Annuity costs associated to CAPEX & OPEX: 

CAPEX 

    

     

  
original new 50% new 25% 

Civil Above        431.462,62 €    418.518,74 €    418.518,74 €  

  Below                     -   €      19.417,16 €        9.879,14 €  

HVAC AHU          42.247,07 €      31.685,30 €      21.123,54 €  

  Air Ducts          68.206,63 €                 -   €                 -   €  

Power Sup. Equipment           5.489,20 €        4.116,90 €        2.744,60 €  

  Cabling           4.116,90 €        3.087,67 €        2.058,45 €  

Control Automatiz.          33.005,52 €      24.754,14 €      16.502,76 €  

  

       584.527,95 €    501.579,92 €    470.827,23 €  

 
OPEX 

    

     

  
original new 50% new 25% 

Civil Above 148.683,12 € 144.222,62 € 144.222,62 € 

  Below -   € 10.036,80 € 5.106,56 € 

HVAC AHU 34.276,18 € 25.707,13 € 17.138,09 € 

  Air Ducts 19.152,83 € -   € -   € 

  Filters 72.836,87 € 54.627,66 € 36.418,44 € 

  Fan 206.852,74 € 155.139,56 € 103.426,37 € 

Power Sup. Equipment 14.536,77 € 15.110,59 € 14.536,77 € 

  Cabling 3.825,47 € 2.869,10 € 1.912,73 € 

Control Automatiz. 26.778,26 € 20.083,70 € 13.389,13 € 

  

520.056,40 € 418.424,77 € 325.439,41 € 

 

Earnings table for each of the new HVAC implementations: 

  

New HVAC (50% AF) New HVAC (25% AF) 

  
C

A
P

E
X

 Building size                   12.943,88 €                    12.943,88 €  

HVAC Channels                   48.789,47 €                    58.327,49 €  

AHU units                   10.561,77 €                    21.123,54 €  

Other HVAC rel. Elements                     8.868,92 €                    18.561,21 €  

  
 O

P
E

X
 Building size                     4.460,49 €                      4.460,49 €  

HVAC Channels                     9.116,03 €                    14.046,27 €  

AHU units                   78.491,45 €                  156.982,90 €  

Other HVAC rel. Elements                     7.077,11 €                    15.301,86 €  

Total earnings               180.309,12 €                301.747,64 €  
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Final comparison table between the different HVAC models: 
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3. IES-VE TUTORIAL 

3.1. Modelling a new building’s geometry in IES-VE 

The first step when you want to perform a simulation is defining the geometry of the building 

where the simulation will be taking place (e.g. Valve hall). 

The modelling is done using the ModelBuilder module, which is integrated by two 

submodules, ModelIT and Components. 

 

 

ModelIT is used to define the building’s geometry and normally it is used first. 

When ModelIT is active, various toolbars will appear. Notice too that some of the options 

from the toolbars will be only active in specific situations. 

 

Note: Most of these toolbars are exclusive of the ModelIT module, so when you start using a 
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different module they will be substituted by other ones.  

3.1.1. Create a new model 

Creating a new model from zero despite being the most time consuming option, is the best 

option in order to have complete control and knowledge of all the existing parameters and 

proves to be a good way to avoid geometric redundancies or complex surfaces that could 

enlarge the simulation time or generate high residuals at the end of the calculations. 

The most common steps followed in this process are: 

 

1- Perimeter definition (wall creation): 

To do so, we will be using the “draw” icons  that will allow us to 

generate extruded shapes and volumes. 

When we select one of them, the next window will appear asking us to introduce more 

information about the element that is going to be created. This information must be always 

checked and completed before drawing the element, provided that we won’t be able to easily 

modify it once the element has been created. 

 

 

Notice that “plane” and “height/depth” are characteristics of the body that are referred to the 

view we are working with. For example 5m of height working in the “plan” view are not the 

same as 5m of height working in the “front” view.  

Notice too, that IES use the “.” as a decimal separator. Using “,” will produce an errors. 

When you are building the 

external walls the plane should 

be set as 0m and the height as 

high as the walls should be 

according to the real building. 
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It is also important to remember that before generating any drawing, we must select which 

view we want to work with. 

   

We can use any of the views to draw, unless the axonometric. (IT IS NOT POSSIBLE TO 

DRAW IN AXONOMETRIC VIEW). 

2- Ceiling creation: 

 

If you select an already defined volume the roof generation button will automatically be 

available.  

When you click on this option a new screen will appear allowing you to define the 

characteristics of the roof. 

 

 

 

It is important to notice that once you generate the roof of the building it will be created as a 

new and different element independent to the building perimeter. That is certainly a problem, 

provided that the CFD simulation can’t include two different volumes simultaneously. In order 

to connect them you have to proceed as follows. First select one of the two elements you 

want to connect. Then, click on the connect/merge spaces button.  

 

When you are building the 

external walls the view make 

sure the Plan view is active. 
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Next, select the other element that you want to connect and click on the “Merge” button. 

 

This tutorial contains step-by-step instructions that will show you how to use ModelIT 

according 4.1.1. They show the typical sorts of operations that are carried out to create 

geometry models. It is perhaps useful to read this document at the same time as you run the 

program. For further information, read the “Annex 1” document, which includes a more 

specific example of how to make the study of a certain project. 

 

3.1.2. Step-by-step instructions to use ModelIT 

1. The View port 

By default we get the following view: 
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The red cross-hair at the viewport’s centre is the model origin (0,0), also note the “View 

Selection” is set to “Plan”. 

Click on the  button to pop-up the “Grid Settings” window which shows the current grid. 

Click on the  button to pop-up the “Locks” window which shows the current status. 
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Once we have activated the previously shown options, we will proceed to the next step. 

 

2. Create Prism 

The option is activated by the  button in the model toolbar. This pops-up the “Shape 

Settings” window, where we can name our prism, and define the base plane level (0m) and 

the height of the prism (15m). 
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We click the left mouse button near the model origin remembering that in the locks settings 

the grid option is active. This selects the point (0,0) as the first corner of the prism. In order to 

increase/reduce the scale we are working with, we can use the mouse wheel. When you are 

working with small axis grid settings, it could be convenient to modify the scale until we 

manage to see the grid, and then make sure to that we start drawing at the point (0,0). 
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As we move the cursor, the rubber–band rectangle will follow the cursor with its origin fixed at 

the (0,0) vertex. It could be necessary to zoom out (using the mouse wheel) in order to draw 

a bigger rectangle. It might be also necessary to adjust the area of the viewport that you are 

working with in order to keep on sight the (0,0) as we zoom in/out, to do so you have to click 

on the mouse wheel, and keep it clicked as you move the mouse. When the cursor is 

positioned at the diagonally opposite corner we can click on the left button of the mouse 

again to create the prism. If you move the cursor around you will see that it does not matter 

which corner of the prism we create first. If we make a mistake in selecting the first corner of 

our prism we can cancel this by clicking the right button of the mouse. Having created this 

prism the command remains active until we select some other option. We can also 

deactivate the command by repeatedly clicking on the mouse’s right button or closing the 

“Shape Settings” tab. 
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If you look at the “Model Browser” (placed by default at the bottom left of the ModelIT 

workspace) you will see that the prism we have created has been added to the “Model”. 

 

 

To have a better perspective of your prism we will proceed as follows. Cancel the “Shape 

Settings” window. Go to the view toolbar and click on the “View Selection” options and select 

the “Axon” option. The image in the viewport changes to this view of the prism. 
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You will notice that in the “Axon” view a lot of the toolbar options are no longer active e.g. the 

shape options (Extrude, etc.) and editing options (copy, move, etc.). These options are only 

available in a 2D view e.g. “Plan”, “Front”, etc. 

 

3. Create Roof 

In those cases where our reference model includes a tilted roof instead of a horizontal roof, 

we can create this roof by first selecting the room/hall which the roof will be covering, and 

then click on the  button. A new window will appear allowing to configure the roof main 

characteristics.  
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After creating the roof it is very important to notice that the Hall and the roof are defined as 

two different objects. 

 

 

That is something that later in the simulation process will cause problems provided that we 

can only make simulations using a single object. 

To solve this problem, first select one of the two objects by clicking on it in the viewport and 

then click on the  button. 
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This pops-up new window, asking you for which space do you want to add to the one already 

selected. Click on the roof and then click on the “Merge” button. 

 

 

The resulting object will not present any line separating the two bodies and will appear as 

one single object in the “Model Browser”. 
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In case you want to perform some modifications to the model you have already built, you 

have the possibility to enlarge or shorten the geometry of the building. To do it, first make 

sure you are working in the “Model” level of decomposition. (This term will be explained in 

the next chapter). To do so, click on the  button until it is no longer possible. Then, 

“Model” should be selected automatically in the toolbar placed at the top (see the picture). 
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With those conditions fulfilled, you should be able to select the  button. When you do it 

one of the surfaces from your model will be enlightened in yellow automatically. By moving 

the mouse you will be able to change the enlightened surface. Once you have selected the 

surface you want to “pull/push” click on the mouse’s left button, and while you keep it clicked, 

move the mouse to modify the length of the model. 
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Release the button to see the resulting geometry. 

Note: modifying the geometry of the building will cause the loss of any boundary conditions 

previously defined (ex. Air flow entering/exiting, Heat isolation….), and in some cases even 

the loss of the components already attached to the building (ex. Converter towers). For this 

reason, after modifying the geometry of an existing project, you must redefine the boundary 

conditions and place the components again (if necessary). To do so, go to the chapter 4.3. 

(HVAC). 

 

4. DO NOT FORGET TO SAVE YOUR PROGRESS REGULARLY. 

To save the project’s current status click on the  button. If it is the first time you are 

saving your current project a window will pop-up, asking you to introduce the project’s name 

and the saving location. 

 

Note: It is not strange that IES gets frozen while executing some command/operation, for this 

reason it is absolutely important that you save your progress/changes regularly in order to 

keep the potential loses at a minimum. 
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3.1.3. Use/modify an existing simulation 

Modifying the geometry of an existing simulation is also an option. There are some buttons 

that let you enlarge/reduce the building length, as well as modifying the shape to a certain 

degree. Notorious changes in the geometry may need to erase the existing building and build 

a new one from zero. 

 

To open an existing project click on the “Open project” button and select the project file (.mit) 
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While working with the highest level of indentation (see page 40) select the building’s 

geometry. 

Doing so, will active the next options: 

- Change the building’s length  

Select the surface that you want to drag from by clicking on it with the mouse’s right button 

and hold it while you move the mouse cursor. An arrow will appear showing you the 

enlargement you are going to apply. 
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- Change the building’s height  

By clicking on this button a new window will pop-up letting you select which part of the 

building you are modifying. 

Select the one you want to change (from the list on the right) and rewrite the height value 

according to its new value. 
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3.1.4. Import the geometry from other programs (Nova, AutoCAD…) 

It is also possible to work with the geometry files imported from other programs. Can lead to 

overdetailed geometries 

 

3.2. Converter Towers 

To add the converter towers (they will behave as heating loads in your simulation), we will be 

using first the other sub-module included in ModelBuilder, “Components”. 

This submodule is used to create or edit the different elements that are included in the model 

(e.g. converter towers as heat generation elements). 

The toolbars and modus operandi of this sub-module is very similar to the ModelIT sub-

module. 
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To start creating a new component use the buttons placed at the “Model Browser”, 

normally placed at the bottom left corner.  

 

This buttons will allow you to create new component, copy an existing component and delete 

the currently selected component. 
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Additionally it could be useful, importing elements from other projects.  

To do it, follow the next steps: 

1- Save the current project clicking on   

2- Open another existing project clicking on  

 

 

 

IES project files have the “.mit” extension. 

 

3- Select the Components sub-module in the active project. 

4- Select the component you want to export. 
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5- Go to Components and select “Export GEM File”. 
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6- Choose the location for the exported file (it would be a good idea to create a new 

folder in the desktop or somewhere easy to find). 

 

 

 

7- Repeat steps 4, 5 and 6 for each of component you want to export. 
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8- Open (without saving any change done in the current project) your initial project. 

 

9- Select the Components sub-module. 

10- Create a new Component. 

 
11- Go to Components and select “Import GEM File”. 

 

 
12- Choose the element you wish to import. 
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The element files have the “.gem” extension. 

 

13- Repeat steps 10, 11 and 12 for each of component you want to export. 

 

Normally we can differentiate two heating parts in the converter towers, the capacitors and 

the power-modules, for this reason you will need for each tower type at least this two 

components, in order to place them later in our model. 

In addition the converter towers can be classified by considering how many levels they have 

(1, 2, 3 or 4 levels).  

In conclusion, if our model has two different converter towers (e.g. 3 level towers and 4 level 

towers), we will need to define/import four different components. 

 

Note: This only applies if you are using the “2 components tower concept”. 
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Next, we can proceed to insert the towers into our model. This operation will be done using 

the “CFD” Module, specifically the “MicroFlo” sub-module: 

 

 

 

This module is used to perform airflow simulations and visual post-process analysis of the 

results. 

We will be using this module to add previously created components to our model and define 

boundary conditions for both, surfaces and components. 

The boundary conditions that we will be using are intake/outtake airflow rate and 

temperature. 

To use this module it is very important to understand what the “Levels of Decomposition” are 

and how they work. 
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In order to simplify modelling process, IES uses a hierarchical approach referred to as levels 

of decomposition, whereby a model is considered to comprise a series of spaces, and 

spaces comprises a series of surfaces, resulting in three levels of decomposition:  

 Model 

 Space 

 Surface 

In order to move down one level of decomposition, you must first select a single space. Then 

you will see that the  “Move Down One Level” button on the View toolbar is now 

activated. An alternative way is double click the left mouse button. In the same way, if you 

want to move up one level of decomposition, you must select the  “Move Up One Level” 

button.  

In each level there are various options available to the user. In addition, for each level of 

decomposition different working modes will be available (as you may have noticed, this also 

applies to ModelBuilder Module).  

Keep always these concepts in mind while you are working in Microflow. 

To start adding your components to your model, first select the Plan view, then choose select 

building by clicking on it and access to the space decomposition level. Then select the 

component mode. 



Design and viability analysis of a new HVAC system  Page 45 

 

 

 

A new window will pop up where you will be able to choose which component (from your 

actual component list) you want to add and its characteristics. Select the “Solid” and “Heat” 

options and define the Output (W), the Plane and the Rotation (0°/90°).  Alternatively, instead 

of “Heat” you can use the “Temperature” option, and define the Surface Temperature (°C). 

The “Plane” field it is very important! Taking as references the point (0,0) location from the 

Components previously edited, this will add additional distance to the ground. 
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Once the previous parameters are set, click on the  “Place Component” button. The 

component will appear on the screen and you will be able to add it by moving the mouse and 

left clicking on the desired location. The adding action will keep active until you close the 

“Place Component” window or click on the right button of the mouse. Repeat the adding 

operation as many times as necessary for each of the different component types. Do not 

forget to make sure the properties of the component are correctly defined before 

adding the components (Heat output, rotation, plane…) provided that use to be reset 

every time we change the component selection. 

In the next pictures you have an example of a possible tower distribution. (Plan and Front 

view). 
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You have the possibility of copying one or a series of components and paste them. To do it, 

click on them with the left button of the mouse while the Boundary Condition screen is still 

active. (To select more than one element keep pressed the Control key from keyboard, while 

you keep clicking the next component. Alternatively you can also define a rectangle if you 

keep clicked the mouse’s left button and then move the location of the pointer, the 

components contained in the rectangle will be selected). 

Once selected, click on the   button and place the pointer in one corner of the elements 

you are copying. Then while you keep clicking on the mouse left button, place the pointer to 

the location you want to copy the elements and then release the mouse button. 

If you want to change the emplacement of some of the components that you have already 
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placed, select those using the same method used to do the copy action and click on the   

button. Then place the pointer in one of the corners of the elements you are replacing and 

while you keep clicking on the mouse left button, place the pointer to the location you want to 

copy the elements and release the mouse button. 

If you want to delete any of the components select it and press the Delete Key of your 

keyboard. 

 

3.3. HVAC (as a Constant Boundary Condition) 

To include an HVAC system we have to use the MicroFlo sub-module. The easiest way to 

select the desired surface to work, it is using first the axonometric view while you are working 

in the Space decomposition level and then click on the desired surface. While working in the 

surface decomposition level select the Boundary mode. In this decomposition level the 

building will disappear from the workspace while only appearing the surface you are working 

with. 
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You will see then, that a new the button  it is now available. This button will allow you to 

define some areas of the surface you are currently working with as boundary conditions such 

as a constant Temperature, Heat transmission or air flow entering/exiting. 

There are two different drawing possibilities: Using rectangular shapes by defining two 

opposite corners of the rectangle, or drawing consecutives lines that define the contour of the 

area. To alternate between them click on the arrow next to the button . 

 

 

The accurate drawing these areas can be difficult due to no metric scale appears while you 

are drawing them. 

In order to solve that problem, you will have make use of the constructive lines to draw the 
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contour of the air flow openings. 

Click on the button  to start drawing constructive lines. 

Once the constructive drawing button is active you can start a line by clicking on the mouse 

left button. Draw consecutive lines with different directions by clicking again on the mouse left 

button. 

 

 

To finish the drawing, click on the mouse right button. 

If you want to delete any of the lines, select the Adjacency mode, click on the line that line 

with the mouse left button and then press the Delete key from your keyboard. 

 

  

If you want to delete all the lines that you have created, use the button . 

 



Design and viability analysis of a new HVAC system  Page 51 

 

After drawing the openings you can easily create the boundary condition areas, by selecting 

again the Boundary mode (if is not already selected),  

 

and click on the  button. 

A window will pop-up allowing you to select which type of boundary condition are you 

drawing and define the boundary data (the content of this field depends on the boundary 

condition type that you have selected). For our simulations we will be normally using the 

“General Supply Diffuser” and the “Extract” for the Boundary Condition type. This type of BC 

will be defined using the Flow/velocity field, and the temperature field (and Moisture Content 

if needed). 
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After filling these fields, you are ready to draw the boundary conditions.  

Place the pointer of the mouse in one the corners of the openings that you have just drown 

and click on it using the mouse left button.  

 

Repeat the action with the opposite corner. 

 

Notice that if you have done it correctly, the contour of the opening should be now in green; 

now repeat the action for the remaining openings.  

Copy: You have the possibility of copying one or a series of boundary conditions and paste 

them. To do it, while the Boundary Condition screen is still active click on them with the left 

button of the mouse. (To select more than one boundary condition keep pressed the Control 

key from keyboard, while you keep clicking the next openings. Alternatively you can also 

define a rectangle if you keep clicked the mouse left button and then move the location of the 

pointer, the boundary conditions contained in the rectangle will be selected. 

Once selected, click on the   button and place the pointer in one corner of the boundary 

conditions you are copying. Then while you keep clicking on the mouse left button, place the 

pointer to the location you want to copy the elements and then release the mouse button. 

Move: If you want to change the emplacement of some of the boundary conditions that you 

have already defined, select those using the same method used to do the copy action and 

click on the   button. Then place the pointer in one corner of the boundary conditions you 

are moving. While you keep clicking on the mouse left button, place the pointer to the 

location you want to copy the boundary conditions and release the mouse button. 

If you want to delete any of the boundary conditions select it and press the Delete Key of 

your keyboard. 
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After placing all the air diffusers, you will have to place the air extractors. 

You must repeat the same procedure you have previously used to draw the diffusers, but 

this time change the Type field in the Boundary Condition window to “Extract” type and fill 

the Flow/velocity field. 

 

  

 

Notice that the after creating the air diffusers, the table Flow Balance has automatically 

calculated the total amount of air flowing inside the building. When you fill the information 

for the extractor, make sure that the total balance is 0. If not, you won’t be able to start 

any simulation. 

 

Opposite to the supply diffuser (green colour), the extractor’s colour is white. 
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3.4. Simulating in IES-VE 

Using the geometry that you have defined IES use two different submodules in order to 

perform simulations: 

 

 MicroFlo (from the CFD module): 

o Allows to places thermal loads and boundary conditions in specific 

emplacements. 

o The simulation results are very accurate and can be analysed using a 3D 

viewer. 

o The results show the value distribution of the variables (e.g. Temperature 

and Velocity) inside the building. 

o The boundary conditions are constant. That doesn’t let you perform 

simulations that take in consideration the boundary condition changes 

through the time. (Including the HVAC system, that can be only 

represented using boundary conditions with constant values of 

Temperature, airflow rate/velocity and humidity). 

 

 Apache + ApacheHVAC + VistaPro (all them included in the “energy” module): 

o Allows you perform simulations that take in consideration the evolution of 

the boundary condition values in time. 

o Is it possible to implement a complex HVAC system that take in 

consideration different working conditions and the time evolution of the air 

temperature and humidity due to the meteorological conditions and the 

emplacement. 

o Use of global internal gains as heating loads (uniform heat production in all 

the building). The placement of components (converter towers) as punctual 

heating loads is not allowed / considered. 
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3.4.1. Simulate using MicroFlo 

We have been using MicroFlo before to place the converter towers and to define the 

boundary conditions. Now we are going to set the remaining parameters of the simulation 

and execute it. 

First of all we are going to define the temperature of each of the building surfaces. To do it, 

select the building and then double click on in or use the  button to access the “space” 

decomposition level. While you are in that level, select the axonometric view. With this 

configuration you will be able to select the surfaces that you want to work with. 

Select the surface which you want to define its temperature, and notice that at the bottom of 

the screen the surface main properties will appear (area, orientation, tilt and temperature). 

Double click on the value displayed under the title surface temperature using the mouse right 

button to manually introduce the desired temperature. 
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Repeat the operation with the remaining surfaces (Do not forget the floor). 

Once you are done with the temperature editing, you can proceed to configure the simulation 

parameters. Make sure that you are working using the space level of decomposition and 

click on the  button from the toolbar. 

Notice: You can always easily check in which level of decomposition you are working by 

checking which decomposition buttons (increase/decrease) are active. 

 You have not selected any building to work with. 

You are working using the Model level of decomposition 

 You are working using the Space level of decomposition 

 You are working using the Surface level of decomposition 

A new window will appear containing all the adjustable parameters of the simulation. 
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Although you should try to adapt the parameter in order to match the building specifications, 

it would be a good idea to first test your model using the next ones. If the results seem 

logical, try changing them to your convenience. 

 

 

 

The remaining parameters are not particularly relevant to the results of the simulation. 

Before starting the simulation we have to make sure the number of elements or cells that we 

are using is not too high. The number of cells used is proportional to the time needed to 

perform the iteration. Furthermore if the number of cells used exceeds a certain amount the 

program will not prevent you from running start the simulation. 
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You can visualize the grid currently used by selecting the “CFD Grid” Mode while you are 

working on the Space decomposition level.  

 

 

 

Then pay attention to the bottom left part of your screen. 
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Your browser should have been temporally replaced by a new screen containing the 

coordinates of each of the grids included in the simulation. The relevant buttons from this 

table are and . The first one allows you to see the parameters of the grid that you are 

actually using and clicking on it will lead you to the” CFD Grid Statistics” table. 

 

 

 

Should not be much bigger 

than 1.500.000 

Must be lower than 50:1 
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The number and dimension of the cells are controlled by these parameters: 

 Default Grid Spacing 

 Symmetry degree of the simulation model (building’s geometry, boundary conditions 

placement, components distribution…) 

The first one can be changed easily. However, the second as you might think, it takes time to 

be properly adjusted. 

In order to change de Grid Spacing, open the CFD Settings table (  button) and select the 

CFD Grid Setting label. There you will find the Default Grid Spacing field. The bigger the 

value is, smaller the number of cells will be, and vice versa. However, the variation of this 

parameter, will affect the previously seen “Maximum Cell Aspect Ratio”. 

If the ratio is higher than 50:1 the results of the simulation might be not be very accurate. 

However, the simulation would still be able to run. (Recommended to use a ratio value lower 

than 35:1)  

 

The other option as previously said, consists in drawing as accurate and symmetrical as 

possible, the next examples will give you an idea of which situations you should try to avoid 

and fix. 
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As you see in the examples the use of constructive lines is very useful in order to detect this 

kind of errors. Another very useful tool is the combination of  and . This two buttons will 

allow you to define the grid used while you are editing the geometry or the emplacement of 

the boundary conditions and components of your model, as well as activating some 

drawing/editing preferences that can be also helpful when you try to work accurately. 

If you find some cases similar to the described above, move the objects to the correct 
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emplacement using the  button. 

After making sure the cell amount and cell rate vales are correct we will proceed to execute 

the simulation. 

Click on the  button and click ok the CFD Grid Statistics.  

The duration of the building process of your 3D model and the cells creation depends on the 

number of cells being used. In some cases can take a few minutes. 

When the process is finished and the software is ready to run the simulation, a new window 

will appear.  

 

 

Click on the “Run” button to initiate the simulation. 

Notice: You can modify the number of iterations made by editing the “Outer Iterations” field. 

The number accounts for the total number of iterations made, so if you have already 

completed a 100 iterations simulation and the residuals are not satisfactory enough, you can 
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for example do 100 iterations more (continuing with the results from the first 100) by 

introducing 200 in the “Outer Iteration” field. 

In order to change the “Outer Iterations” value, you can wait for the simulation to finish and 

then run the simulation again, or you can “Pause” the simulation, change the value and then 

click on “Run” again. 

The number of iterations needed to consider the results satisfactory, will normally depend on 

the size and complexity of the model. However the range uses to be between 500 and 1200 

Iterations. Although it is also possible to consider that the results of the simulation are steady, 

when most of the residuals have kept a constant value for at least the last 50 iterations or 

when the residuals draw a cyclical changing pattern and at least 700 iterations have been 

already completed.  

 

 

 

 

 

 

The residuals are not steady and the 

number of iterations is too low. 

The residuals have changing following a 

similar pattern for nearly 600 iterations. 
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Most of the residuals present only small 

oscillations in their values. 
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3.4.2. Analysis 

For the analysis of results we will be using MicroFlo. This submodule is able to display the 

results of the simulation in a 3D viewer. 

To open the viewer, click on the  button. By it will raise a new window where you should 

be able to see a 3D representation of your model, including the components and HVAC 

boundary conditions. 

 

MicroFlo Viewer toolbar 

MicroFlo Viewer has its own toolbar. From all the set of options available, we will focus on 

these   . 

The first 3 options are used to change the perspective the building that is displayed on the 

screen. You can rotate, zoom in/out and move the figure. The 4th option is used to access 

the Slice Display Setting, used to changes how the results are presented. 
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Activate/Deactivate Keys 

Keys are used to have a visual translation between the colours presented in the results and 

the values they represent. 

Before selecting which results (variables) you want to see on the model (mostly we will be 

analysing temperature and velocity of the air), make sure you have also activated the Key for 

these variables. 

To activate a Key, you have to click on the small box placed at the left of the each Key. Do 

the same operation to deactivate it. 

 

 

Activate/Deactivate Results displayed on screen 

Following the same procedure as the Keys Activation/Deactivation, you can select which 

results you want to see on the screen (They will not be displayed until you select a certain 

slide, as explained on next). 
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Note: do not try to display two different variables at the same time. Even if the software 

allows you to do it, the displayed results will be very confusing and the analysis of the results 

will not be very clear.  

Notice that this problem doesn’t apply to different representations of the same variable. For 

example, activating Velocity Vector and Temperature Filled Contour might not be a very 

good choice, provided that they are representations for 2 different variables, velocity and 

temperature. However, activating Velocity Vector and Velocity Contour simultaneously will be 

totally fine because both representation are referred to the same variable, velocity. 

It is very helpful activating both Contour and Filled Contour simultaneously. It will be easier to 

distinguish the gradients of the values.  

Selection of the plane/slice do you want to analyse 

No result will appear on the screen unless you select a slide to analyse. 

You can choose any of the slides from the list. The slides are classified according to the 

direction its normal vector (x, y or z). 

The slide selection works similar to the selection of Keys and Results. First select which type 

(X-Grid, Y-Grid, Z-Grid) you want. Then, you can just click on the coordinate of the slide (the 

selected slide will keep only activated until you click on another slide) or you can click on the 

small box placed at the left of the coordinates of the slide (the selected slide will keep 

activated until you deactivated it, even if you activate other slides even if they are from 

different types). 
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Changing the displayed range of values 

Sometimes it will be useful to change de range of values displayed. You can manually 

change the range of values used in the analysis of results of a certain variable by opening 

the Slice Display Settings   as explained before. Then select the variable you are working 

with from the list of available fields and click on the Set Range button. 

A new window will pop up allowing you to manually introduce the minimum and maximum 

values for the variable. Once you have introduced them click on the OK button. 

This operation will be necessary if you want to analyse the results of a simulation in a certain 

area where the value gradients are smaller and not properly appreciated using the Key range 

set by default when you initiate the viewer (By default, the program will set the lowest and 

highest value found in all the simulation space as minimum and maxim values for every 

variable range). 
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