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PREFACE  

This manual presents a guide to the effective use of Ventsim VisualÊ ventilation software 
for mine ventilation simulation and design.  It does not profess to be a ventilation 
engineering guide and as such should not be used as a substitute for existing ventilation 
texts for underground ventilation and environmental engineering.   

The manual may contain simplifications and does not attempt to explain many of the 
complex concepts and methods used in mine environmental engineering.  It is highly 
recommended that users of Ventsim VisualÊ have at least a basic understanding of 
ventilation and simulation concepts in order to correctly input and interpret the program 
functions and results.   Many excellent texts and papers exist for mine ventilation, not the 
least which is the late Malcolm J McPhersonôs óSubsurface Ventilation and Environmental 
Engineeringô, from which Ventsim VisualÊ draws much of the methodology for 
thermodynamic simulation. 

Finally, special thanks to Dr Rick Brake for his assistance during the development of 
Ventsim Visual. 
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Chapter 1  Ventsim VisualÊ ð An Introduction  

Ventsim VisualÊ is a technical successor to Ventsim Classic 3 .9 which was first developed 
and released in 1993, and was widely lauded for its simple interface  and 3D wireframe 
approach to displaying ventilation networks.  

The relatively recent introduction of affordable 3D graphics hardware into everyday PCôs 

encouraged a new approach with Ventsim ventilation software.  

It became clear soon after the introductio n of Ventsim that very sophisticated and 

complex networks were being developed with the program, however the application and 

analysing of these networks was restricted by the shear amount of data being 

manipulated.  In addition, in networks of many thousan ds of airway branches, serious 

mistakes could often be made in the entry of data without being noticed.  Viewing and 

editing of large datasets was becoming increasingly problematic, and use of these 

networks by others not familiar with the mine  was becomin g more difficult.  

In general, the observation was that many sophisticated ventilation networks were being 

developed by bright engineers, but then simply gathered dust once these engineers 

moved on, and new engineers abandoned trying to decipher them.  

Anoth er key factor to the development of the next generation of Ventsim was the 

increasing demand to simulate and design underground environmental conditions, to 

ensure suitable conditions for mine workers and equipment.   

As a result, Ventsim VisualÊ Standard and Advanced were developed to address these 

requirements.  Primarily, it has been designed as a ventilation tool, which can operated 

independently of other mine planning packages, but maintains a level a compatibility 

which ensures data from mine planning  packages and other ventilation software can be 

passed to the program.  

Ventsim VisualÊ provides a full toolbox of tightly integrated utilities to analyse  ventilation 

flows, heat, contaminants and financial aspects of mine ventilation.  Building on the 

success and experience of fifteen years of Ventsim implementation at over 400 sites, 

Ventsim VisualÊ goes a generation further in its approach to  ventilation simulation and 

analysis, and sets a new standard in ventilation soft ware design and implementation.  

1.1  About Ventsim VisualÊ 

Ventilation has been a primary concern in underground mines for hundreds of years, but 

until the introduction of computerized network analysis in the last 40 years, the planning 

and modelling of ventilation was largely a black art, rely ing on experience, guesswork and 

extensive calculations.  

Chapter  
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Even when computer ventilation software allowed simulations of large networks of 

underground airways, the process of entering and interpreting results still remained a job 

for experts in the field.  Ventsim V isualÊ aims to make ventilation simulation and design 

accessible to any mine engineer or ventilation officer, even those without substantial 

ventilation experience.  

Ventsim VisualÊ Standard provides the user with the tools to;  

¶ Simulate and provide a record  of flows in an existing mine.  

¶ Perform 'what if' simulations for planned new development.  

¶ Help in short term and long term planning of ventilation requirements.  

¶ Assist in selection of types of circuit fans for mine ventilation.  

¶ Assist in financial analysis  of ventilation  options.  

¶ Simulate paths and concentrations of smoke, dust, or gas  for planning or 

emergency situations  

Ventsim VisualÊ Advanced provides additional tools to;  

¶ Undertake full thermodynamic analysis of heat , humidity  and refrigeration in 

underground mines.  

¶ Take into account air compressibility for deeper mines.  

¶ Provide tools for analysing multiple different ai rways size options, both financially 

and for establishing ventilation capacity.  

¶ Provide a tool to check for recirculation in mines.  

¶ Simulate Diesel Particulate Matter (DPM) concentrations through a mine.  

Ventsim VisualÊ has been written to make the process  of ventilation network analysis as 

easy to use as possible.  Both versions  utilise  sophisticated 3D graphics, driven by a fully 

graphical mouse driven interface.  Ventsim VisualÊ is compatible with Microsoft Windows 

XP or VISTA.  The software can also be run on Apple Mac Computers with suitable 

graphics hardware, running Windows under dual boot emulation.  



 

Ventsim Visual User Manual                                Page | 13   

Chapter 2  Ventsim Classic 3 .9 to Visual Guide  

Ventsim VisualÊ is a substantially different program than Ventsim Classic 3 .9 

and takes a new approach to ventilation display and simulation.  This section will 

give you a brief overview of the major changes if you are familiar with Ventsim 

Classic 3 .9, and may also assist if you are familiar with other ventilation software 

packages.  

2.1  Display  

Three dimensional (3D) perspective  view s are  rarely used in CAD or Mine 

Planning packages, except occasionally for final presentation purposes.  The 

perspective view tends to distort  distances and true directions and is 

therefore largely unsuitable for detailed engineering drawing.  An orthogonal 

non -perspective  view however is not required  for ventilation modelling, 

which relies more on effective data presentation.  

 
A 3D perspective view is the way we look at the world and when used to view 

comput er models, it  is natural and easily understood, particularly to someone 

unfamiliar with your network.   

Airway solids shown with true dimensions and shapes allow quick appraisal to 

check whether dimensions are as intended.  The author has found numerous 

examples of Ventsim Classic 3.9 networks loaded in Ventsim VisualÊ that 

immediately show inadvertent incorrectly sized or shaped airways which may 

prevent the network from simulating or balancing as expected .   

A perspective view also permits closer visualisation of specific parts of a n etwork, 

while other parts are hidden or obscured by distance.  In cluttered large 

networks this can help clarify intended data significantly.  

2.2  Animation  

They say a picture is worth a thousand words.  Animation may therefore be worth 

a thousand pictures.  Ventsim VisualÊ animation again demonstrates a key 

feature of the softwareôs presentation of complex data.  By animating flow 

arrows, fans and heating/cooling sources, Ventsim VisualÊ can show a huge 

amount of data in a way that the human brain can quickly vi sualise and 

interpret.  Animated flows show the direction and relative speed of all airflows in 

a mine over potentially thousands of airways.  Animated fans show whether they 

are turned on or off, while dynamic colouring draws the userôs attention to 

speci fic data ranges.  Using only animation and colouring of data, Ventsim 

VisualÊ users can process and analyse complex networks, without having to 

interpret a single line of textual data.  In addition, it makes presentation of data 

very effective to the layperson (who often control budgets and have to make 

decisions reg arding investing in costly ventilation infrastructure)  

Chapter  
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Ventsim VisualÊ 
default uses  a 3D 
perspective  view.  

The Ventsim Visua lÊ 
Approach  

To create a user 
friendly, graphically 

rich program and 
interface, which 

shows the maximum 
amount of relevant 

data, in the most 
efficient and 

understandable way.  
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2.3  Elevation Database  (Levels)  

There no longer needs to be a defined surface  level elevation.  Any airway can be 

connected to the surface at any place in the mine, by clicking on  Connect to 

Surface  in the airway Edit Box .  Ventsim  VisualÊ will calculate which end is 

connected to the surface, based on simulated airflows in the mine.  

A level database, although still useful, is no longer mandatory for viewing 

different elevation s of a network.  While an overarching single elevation le vel 

covering all elevation ranges is still recommended, any  elevation range can be 

viewed at any  time by Right Clicking  the screen, choosing Select Level  from the 

context menu, and then clicking or fe ncing the area you wish to view.   

Once selected, Right Click  to view the results.  In addition the select level 

function  can be used to quickly limit an elevation range , or multiple ranges.  

2.4  Airways  

Airways no longer need to be connected to another and can  be left closed  ended, 

as would be the case in blind development headings .  Because this may still 

cause unintentional problems (such as airways not joined as the user intends), 

Ventsim VisualÊ will alert the user to these during simulation.  

These warning s can be turned OFF in the settings menu , or disabled individually 

by clicking Allow Closed  End in the edit box.  No airflow will travel through closed  

ended airways, unless connected  to surface.  

No Entry / No Exit  errors are largely abolished with Ventsim VisualÊ.  Providing 

the airways are connected to a part of a network where a pressure can be 

derived, Ventsim VisualÊ will automatically reverse and adjust airways into a 

node . 

Finally, airways drawn by the user t hat cross other airways, will automatically 

have a junction node inserted, joining both airways.  

2.5  Data  

The single biggest change to Ventsim VisualÊ is the visual management of data 

types.  Around seventy (70) different data types exist in the Advanced  versi on, 

all of which may be displayed as text on the screen, in a spreadsheet or as a 

colour range.   

This creates a rich, but potentially confusing interface.  To simplify things, 

Ventsim VisualÊ uses both a Colour Manager  and a Data Manager  control  form 

to assist in rapid analysing and changing of on screen data.  These two controls 

can be utilised via the view  menu, or from the  toolbar.  

It is important to note that the Colour Manager   control  can display data 

independently of the text  data which is shown on screen (for example pressures 

can be sh owed at a colour range, while text  data could show air flows.  Colour 

ranges can be adjusted in the  Colour Manager  control  with the slider  bars, or by 

manually entering new  ranges.  

2.5.1  Colour and 

Data  Manager  
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2.6  Coordinates  

Ventsim has switched to a more conventional Eastern / Northing / Elevation 

coordinate approach.  The relative directions on screen of these coordinates can 

be changed in the Settings  menu . 

Ventsim Vis ualÊ allows decimal point coordinates to be used allowing more 

accurate placement of airways.  While this will have little effect on ventilation 

flows, it removes the ósaw toothô effect often seen in the Ventsim Classic 3.9 

integer coordinate display  

2.7  Editi ng and Information  

The Edit Box  now acts as a powerful editing and information tool for airways in a 

network.  The Edit Box  may be left open permanently, and will update with 

inform ation from the airway clicked on during viewing, editing and adding 

modes.   

To view airway information for example, leave the Edit Box  selected on the 

Information Tab , an d airways throughout a network can be quickly analysed by 

clicking on the airway.  Likewise, the Fan Tab  could be left open, and operating 

fan curves can be analysed quickly at different point in the network in the same 

way.  

To modify data in an airway, simply click on the cell you wish to modify and 

change the data.  The airway will automatically update when Apply  or OK is 

pressed, or when another airway is selected.  Multiple airways can be 

selected for simultaneous editing by fencing or selecting the airways while in 

Edit Mode , and then clicking on any selected airway.  Any data within the 

Edit Box  changed during editing mult iple airways will be changed for all the 

selected airways.   

For example, if all selected airways require a width of 6m, then after changing 

and applying the Width  in the Edit Box , th e width (and only the width) of the 

selected airways would change.  All other attributes (even if different between 

the selected airways) remain unchanged.  Data that will be changed turns blue  

after modification.   

To abandon these changes, select Cancel  from the  Edit Box  before moving to 

another airway.  

2.8  Referenced Graphics  

The introduction of Ventsim Visual version 1.2 permits the use of referencing into 

the program of external 3D graphics DXF models, such as surface terrain s, 

orebodies, actual development and mine infrastructure.   

While referenced graphics do not interact directly with ventilation circuits, they 

provide a useful visual and construction aid to developing and presenting 

networks.  Mine ventilation network air ways and sizes can be directly compared 

to actual or design development, surface terrain s can be used to ensure shafts 

are set to the correct elevation, while orebodies and stopes can be used to 

ensure ventilation circuits are not developed in the wrong ar ea, and have 

adequate ventilation designs to control airflow . 

2.7.1  The Edit Box  

2.7.2  The 

Information 

Tab 

2.7.3  Modi fying Data  
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2.9  Experiment !  

Finally, by all means experiment with the program.  Load up and view some of 

the included demos.  Most features have a Tool Tip   attached to them, which will 

provid e further information if the mouse cursor is hovered near them.  Ensure 

you save your network files frequently and create backups where necessary.  

 

Good Luck  

 

Craig Stewart  

Author Ventsim VisualÊ 

© 20 10  Ventsim Software  
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Chapter 3  The View Window  

Ventsim VisualÊ operates in a full three dimensional (3D) perspective driven 

environment.  

 

Figure 2.9-1 6ÅÎÔÓÉÍ 6ÉÓÕÁÌΊ Main Window  

 

The success on how to utilise some of the unique aspects of a 3D perspective 

view comes from an understanding of how it works.  Ventsim VisualÊ has a 

number of guides to assist in viewing and construction in 3D.  

3.1  Point of Focus  

The view  in the main Ventsim w indow  is essentially a view seen from a ócameraô 

floating in space, aimed at a point of focus .  Your eye is the camera.  The point 

of focus is always in the centre of the screen, at a pre -determined distance away 

from the camera.  

You can move closer or further away from the point of focus with the Mouse 
Scroll  button, and rotate around this point of focus with the Mouse Right  button, 

but you cannot move the camera past the point of focus, or to the left or right, 

unless you move the point of focus.   

There are several ways to move the point of focus;  

Chapter  
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Draw a window with the mouse around the area you wish to focus on.  The focus 

will move to the centre of the window, at the closest distance of an object or 

airway in the window.  

Drag (pa n) the screen with the Centre  mouse button.  The point of focus will 

move along the current horizontal plane with the mouse cursor  

Click on an airway while in the view mode, or when in any other mode with the 

Mouse Middle  button (or a Right/Left  combinatio n for those without a 3 button 

mouse).  This will automatically put the focus onto the clicked airway at the 
same viewing distance as was previously set .  If the object being clicked is a long 

way away, this has the effect of quickly flying through space t owards that object 

in order to maintain the same view distance as the previous point of focus.  

The Elevation  of the point of focus can also be changed by select ing  the Shift  key 

while using the Mouse Scroll  button. A tran sparent grid  (if the grid is turned on) 

will show the horizontal plane of the point of focus.  
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3.2  User Control Summary  

 












































































































































































































































































































































































