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Basics

Purpose

AeroSet isan applicationenvironment for a wide range of tasks in mine ventilatien.
applicatiorprovideghe user withifollowing tools:

1 quick schemdesignusing standard graphigstruments;

1 semiautomaticprocessingf ventilatiorsurveys;

1 steadystate aiflowsimulationevaluation of airflow stability;
1

advancedimulationof ventilationparameters (direction, temperature, humidity, gas and
contaminat concentration) based saochfactorsasnatural ventilationair persistence,
gas, heat, moistureemission sourcebgeatexchange with rocktéadystate and non
steady statg air autocompressicend devaporation

Editions

Free and commerci@eroSeeditions are availabl&éhefree edition provides tools farhema
design and viewing of saved calculation resudtsalulations are accessible.

Thecommercial edition is installed with a license keg 6@ daytrial period by default. To
purchase thepplicationplease contacthe developergcontact information is available on
http:// wwwaerosemney).

Setup

To installAeroSetlownloada selfextracted archive fronttp://wwwaeroseinetandlaunchit.
The @wnbaded filenight need to benblockedn the Properties windaw

Choose a destination foldertle Setup window and pretise /nstal//button Access to the
folder can be restricted bywindows so it may be required to hatlee administratoo s
permissions to completiee setup.

When the installation is completie,special script checks INET Framework 4.0 (or higleer)
installed. If the library is not installdee useis asked tadownload it from the Internet.

Aftertheinstallationtheapplication s appear®ntheu ser 0s deskt op.


http://www.aeroset.net/
http://www.aeroset.net/

Main window

User interface

ALu Paste

X, Cut
Add Split e Move Move Edit nlarge Reduce o
Airway - Airway - |_[* M it 3 - ction - own EEI 0Py
Schema Objects i i Clipboard

Total Length - 289,8 m, Segment Length - 2898 m, Azimuth Angle - 877

The main window is divided into four regidhsfirst region called/bbons locatedat the top
of thewindow. It containthe Fi/ebutton whichopensthe main menwanda numberof pages
with special commands. The second region cSltézBaris onthe leftside of thevindow and
is used for additional interfac&e third region in the centsualizeghe schena. The fourth

regionat the bottom of the windowalled StatusBardisplaysinformation abouthe current
session.

Commands on the ribbon are grouptedseveral pages.
TheHomepagecontains tools for schexediting.

The Vienpagecontrols schemnavigation.
TheDisplaypageadjusts visualization tiie schena.
TheScherapageprovides access group operations.

The Ventilationpage contains differentommandsfor ventilationsurveyprocessing airflow
simulatiorandoptimalcontrol.



TheHeapagegives access twols for heat and gas simulation.

Therearealso context dependent pagggpearingvhenschemaobjects(for exampleqirway$
areselected.

— W o § 2 T Ry

—

Merge Connect Disconnect Reverse Increase  Decrease Select
Direction Thickness Thickness | Resistance
Actions Ventilation |

The ribborcan be minimized byhe special button in the upper right cornebyusingthe
dropdowmmenu.

3{ Cut

D|'_‘=| Copy
| Clipboard |

Frequently used buttons can be placethequick access panel by choosihg Add toQuick
Access Toolbdemin a button dropdowmmenu.

Filter Undo Delets  hiowe fulid Fnlarne Bediwre
Selection -

Add to Quick Access Toolbar

Minimize the Ribbon

‘ Show Quick Access Toolbar Below the Ribbon

The quick accegsolbaris displayed above the ribbon.

= Ee)

Add Split
Airway =  Airway = [ 1®

The side bar displays additional information about schema objectsnpteimented as a
multipage panel. éertain pageanbeselectedn thefield atthe top of the bar.




[ Search b |

[} ‘|
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TheSearc/pageprovides access tocating objects by specifying certain criteria

TheLayergpagemanages thechemagraphical layers.
TheDocumentpagedisplays thdist of attached documents.

TheMine Sectionsage showthe hierarchical view of the current mine.
ThePropertiepagegives access teditingthe selected objeot groperties.

The side baranbe minimized by thepecial button in the upper left corner.

D Properties - |

The main menu is accessedhmy/Fi/ebuttonon the ribbon.

The Opempagecontainscommandgor openindiles.
TheRecenpagedisplays thdist of lasty modified files.
TheAddpagecontainsschemamerging commands.

TheSave Apageenabledile saving and feaving.
TheServicgpagecontainghelist of supplementary commands

TheHelpagegives access teomeapplicatiorinfocommands.



Home View Display Schema

D New =.H'] Set License Key

Open '-i'; Return Current License

Recent &51 Change User Interface Language
'-H'; Register *.erp File Extension

Add _
==/ Change Equipment Names

Save As &1 Install Standard Font

E Save

ﬁ Print

Export

Help

ﬁ Options

¥ Close

Basicapplicatiorsettings are edited in ti@otfionsvindowopened from the main menu.

’ Options %
Autosave
Common
Enabled:
Airways
Time interval: 10 min
Notes
Equipment Update Till

Stable versions

Airways' End Nodes Beta versions

Indicators Alpha versions
Ventilation 1 Shortcuts
Ventilation 2 Max interval
between keys: 600 ms
Heat
[ Edit |

All settings are grouped into pages.

TheCommomagecontains the most important acemmonly usedettings.
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TheAirwaysNotes EquipmenA i r wa y s o, artd indicatrpagesnsanage visualization
of the correspondingbjects.

The Ventilation And Ventilation Hagescontrol ventilation calculation parameters.

TheHeapagemanageheat and gas simulation parameters.

Working with files

Schema creation and saving

Theapplicationcreatesan emptyschemaright after launching. Howevarschemacanalsobe
created bythe NMewbuttonin the main menu. tie openedschemais not savegdthe useris
prompted to save it. To satle schemain the same fil& was opeed fromuse the Save
commandn the main msu. To savéhescheman another fileunthe Save $hemato Another
Filecommandn theSave Apage

Schema opening

There are four ways to opeschemdromfile.
1. Selectthe Qren $hemaFrom Hecommandn theOperpageand choose a file.
2. Selecta file fronmthelist on theRecenpagein the main menu.
3. Drag a file from Windowsolder tothe applicatiorscreen.

4. Double click on a file in a Windows folder. Previtkelesp extension should be
registered bgxecutinghe Register.erpFile Extasiorcommandn theServicgpage

Autosaving

The atosaving is enabled by default. All changes are saved to a special file Wwitbvp
extension. Before saving changesagh@icationnforms thauser with anotificationmessaget
the bottom of the window.

=

Autosave X
The current schema is about to be autosaved.
Cancel 23:10:43

Editing Modes v | [-1210 36 A1% v




In a case ofa correctapplicationrshutdownthe servicefile is deleted automaticallptherwise
theuseris promptedhat the schema should be recovexteithe nextaunchof theapplication

Periods of autosaviraye configued on the Commormpageof the Settingsvindow.Autosaving
canalsobecompletelydisabled.

Autosave
Enabled:

Common

Airways
Time interval:

Notes

Working with schemas

Schema editing

The editing modeis enabledby default The mode implies selectindgleting, movingand
editing schemabjects The cirrent modés displayed on the status bar.

@ —ANENENE NN B @ S |
I10333330U - iﬁt 'FE’Y Um:,l
MNBE» B E - ¥ =l

| Equipment

Command modes

There are special command modes implemented iapgiieationfor complexoperations
consistng of aseriesof user action. Forexamplein the mode cadding arairwaya mouse
click leads tareatinga new node and a double click finishes the operation.

Pressinghe Escapduttonalwaysreturns theapplicationto the editing mode. The status bar
displaysnformationaboutavailableuser actions and their resultghie currentcontext

Click at a place where an airway node should be, right-click to delete the last node, double-click to finish Adding Airway

10



Tools for viewport moving

Theviewportis moved byressinghe mouse wheeinddragging Ifthe mouse does not have a
wheel othe monitor is senspthe move modeanbe activated bgressng the Panbutton on
the Vienpageof the ribbon

Zoom Zoom Search | Background
In out -

Tools for viewport scaling

The viewporis scaled by rotatinthe mouse wheellhe same result can be reacbgdising
the Zoom /lrand Zoom Ousuttonson the Viewpageof the ribbon

+ ]
|
Add
Section

Background

The arrent scale is always displayed inrigbt corner of the status bar arehbe changed
there. Settinghescale to 100% means that objects on the screen are thsizaaseon paper.

234 163 | 242% -

TheShow Abuttonon the Vienpagesets the scalesothat all objectganfit on the screen

Schema trimming

Sometimeshe schemasize is too largesoit is very difficult to findnything. To deal with this
issuethe applicatiorhas tools for dividindpe schemanto anumberof named areas. To create
a new area pres$se AddAreabuttonon theVienpage

11



View Display Schema

N E TR PN
ARC
Add Pan

Area

Areas
Settingthe borderds accomplished by holding the left mouse button thkileursor is dragged
across the screeihe creation finishegshen the mouse button is releadeaterthe standard

namecanbe changedsingthe dropdowmenu.

Home View Display S
@ |.%Area1v S
- W]
Turn Off | “& Show Add
Areas A ¥ Area
A Rename
/" Edit Borders :
4 Min =] -
= Print
i Delete

To display an area on the screen click oadtiespondingistitemon the Vienpageor usethe
Showcommandn thedropdownmmenu.As a resulthe area will bemade visibl®n the screen

whilethe rest of thechemawill be cut off.

Thearea s fcandencthangethter bythe EditBorderscommandwhichactivaesthe Editing
Areamode.The lorders of the area will be highlightBldeframecan berelocatedby pressing
the left mouse button ardtaggingthe cursor across the screen. To chahgesize of the
frame place the cursor oweborder, press the left mouse buttmd drag the cursor. Editing
theframe is finished whehe Entekey is pressed the left mouséutton is doublelicked.

12
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Objects categories

Airways

There are three categories of graphic objects:
1) airways;
2) equipmenbn airways;
3) objects ortheschema

Airwayparametersncludelength crosssectionareaand othes. Every airway hand nodes
denoted by filled circle¥hese ndescanbe displayed or hidden &glectingthe Commory
Airways Al r wa y s oV End HodaseonadreteDisplaypage

W

End nodesanuse the default color setthe Generabettingspageor canusethe samecolor
as the layetheybelong to (to activate thattermodeselectthe Common Airways Ai r wa y s o
End Nodes Layer colotem).

The drection ofanairwaycan bedisplayedisingthe Common Airways Airway$ Directions
mode To reverséhe airway directionexecutethe Reverséirectiorcommandon theAirway
pageappearing afteheairway is selected.

13



Home View Display Schema Ventilation Heat Common

ﬂ; @ Y4 v/
A 95 - | = = &//

Y

vlerge Connect Disconnect] Reverse Increase  Decrease Select
Direction | Thickness Thickness  Resistance
Actions Ventilation

When an airway is selecteadl its internal vertices are highlighted acteh be selected

independently

However, ®d nodesre selected separately from the airway they belong to.

W

The ®lectedend noder internal verteis deleted byunningthe De/efecommancddn theHome
pagethatresults inchanging the airway geometry.

\./ e \.?.

Airwayscan beconnected bynd nodeslt is conglered thatthe air freely mowebetween
connected airways.

An airwayanbe relocatednthe schemaby dragging thevholeairwayor by moving itaodes
and verticesndividually An airwaynoveswhen the left wuse button is pressed tire airway
itself but noton its verticeswhile thecursor is draged over the scheman thiscase,the
geometry of airway is preservedthageometry of connecteirways might bansformed

SN

If the Shiftkeyis pressed while moviagairwayit will be disconnected from otlagmways

SN N

14




If one end node ismoved closely toanother,the airwaysare connected to each other
automaticallyafterthemoving is finished

Differentobjectscanbe placed on airways, for exampidkheads, fans and others. They are
used for visualization of equipment locatiand settingvariousparametergor mathematical
models.

Objects on airways are selected and deleted independently from the airway they are placed on.

Objects on airwaymve their own directigrwhich determinther way of displaying and affect
such parameters disefan pressura direction

To changehe direction of an airway object select it and pres&thersédrectionbuttonon
the Equijpmenrpage.

Move Move Reverse Select
Backward Forward J Direction Resistance
Actions Ventilation

An object is moveby pressing the left mouse butterhile the cursor is drggd over the

schema An objectcan bemovedeitheralongairwaysegmentsor it can be placed between
airways creating a reference lioenpng to the initial object location

15
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Schema objects

Schema objects includetes polygons, tableandlegends. Theganbeaddedat any place of
the schema.

Note

Objects are selected by a mouse click. They are moved when the left mouse button is presse
while the cursor is drggd over the screen. The selected object may have additional visual
elements. For instanceelectednotes polygons and tables are displayed with a dotted line
ending in a blue cirdleat allows rotationof objecs aroundheiruppeneft cornes.

@

Note

16
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Additionally some selected objectaay have blue markers on the corners for resizing and
changingheirgeometry.

L ® @

For instanceable markersnablesdiing cellsizes.

In additionevery schema objecanbe provided with @eference lineTo add aeference line
selectanobject and press théddRef Linéuttonon theObject Commomage.

Rotate Rotate
Anticlockwise Clockwise
Actions

Reference lineendwith blue markersvhichcanbe selected, moved adeleted.

17
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Note Note

P

Whenranobiject is relocateall its reference lines preserve their locatimtess theShiftkey is
pressed. A reference licenbe deleddby theDeletekeyif themarker is selected.

Adding objects

Airwaysare createdby the AddAirwaybutton on theHomepage. Inthis modemouse clicks

markvertices and end noddscatiors.

Theinitial airwaynodecanbe putat anyplaceof the schemdf the cursor ipositionedver the
end node o&notherairway that nodeis marked with a speciplus symbol. In thizase,the
currently drawairway wilbe connected with the airway thatle belongs to.

In a similar manngthe final node of the airwagn be connected with the end node of an
existing airway.

18
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Moreoverthe currently addedirwaycanbe connected to another at any palohgone ofits
segmerd. In this casea newend nodes added automatically.

Double clicikgor pressing th&ntekey finishes drawiranairway. There msothe Add
Multiple Arwayscommando add manwirways at oncdn thismode drawinganairway is
finishedonlywhen theEscapéey is pressed.

[+

:
=®

SEN Y
s

al
g
*

Add Multiple Airways  Ctri+Shift+M Ctrl+Shift+R

Highlighting standard airway directions

There are special modes thalpdrawing airways alosgpmefixed directions.

I orhe F&
Common Vertical or Horizontal

segment Extensions
Parallel Segments
Perpendicular Segments
_ 257 341 247

The Orthomodeprovides an easyay ofdrawingairways, whicformthe ande of30, 45 or 90
degrees.

19



When the selected node is located on the same horizontal orleediaathe node ofanother
airway these nodesareconnected with dotted lindshe Common Vertical éforizontamode

is on

Directions of airwesegmenextensios aremarked in th&Segment Extensismode.

P

There are also modes foghlightingonly parallehndorthogonal segments.

Drawing airways in 3D

If using the mouse is not precise enough, new aicaaybe added by specifying their 3D
parametersBut prior to that, the current projection type, scale and north direction should be set.

20
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Home View Display Schema

Set Set  Set Actual  Set Move Scale Rotate
Projection J| North Scale Units Schema Schema Schem
Parameters Transformations

The current projection type can be changed bgahé&rojectiobutton on theSchemapage,

which means choosing between parallel and oblique projection types and editing parameters o
the selected projectioMoreoverthere is an option to rotate existing airways \ghkifénga

new projectio type, which can helfor instance, to convert an axonometric schema into a
horizontal one.

Parameters X

Projection Type

@ Parallel projection
Oblique projection

Airways

Rotate existing airways

Cancel ] [ MNext

A parallel projection rotates the schema in 3D around the Cafduxdscard€ coordinates
after that.The result depends on the anglsuch rotation called the overhead arifjés angle
can be set manually loy choosing value that corresponds to one of the standard projections.

Parallel Projection X

|isometric projection..........d |

Overhead angle: 3526°

Distortion along OZ: 100 %
Back ] [ OK

In the case of oblique projections, there is no rotation ansadlad, 2D coordinates are
calculated by applying a set of simple rideasnd Z 3D coordinates transform into X and Y 2D
coordinates directhand Y 3D coordinates are placed along a special screen ®ithasosne
distortion For instance, the oblique dimetric projection has the OY screen axis inclined at the
angle of 45 dages and distorts 3D Y coordinates by the factor of 0.5.

21



Thus, an oblique projection danfully describedytspecifying the angle of its screen OY axis
and the distortion factor along this afis.in the case of parallel projectidthese parameters
can be set manually or by choosing from one of the stamdgctions

Oblique Projection X
Dimetric projection (60°)................. v
Angle between QY and OX: 60 °
Distortion along QY: 50 %
Distortion along OZ: 100 %

Back ] [ OK

Besides, all projections all@ettingthe distortion along Qakis, whiclcan be useful to set

close levelsartherapart.
Setting the north direction on thehema is the next step after selecting a projedtios.can

be done by th&et Northutton on theSchemaage.

[

Home View Display Schema

L [T 68 2 &) &

Set Set  JSet Actual  Set Move Scale Rotate
Projection || North Scale Units Schema Schema Schem
Parameters Transformations

Setting the north means selecting two airway end sodbat they formanarrow that points
to the north on the schema.

22
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It is importanto make sure that such end nodes have proper elevations before doing that.

Otherwise, their 3D coordinates might be calculated wrongly.

4 [Properties V]

Physical Coordinates

Elevation: -300m
Coordinate X: 105 m
Coordinate Y: -42'm

Indicators

The current schema scale can be set in a similar mann&e(tietual/ Scaleutton on the
Schemapage).In that cae, selecting two airway end nodes creates a segment which actual
lengthis offered tde specified manually, thus setting the scale of the whole s@&esitkes,

the schema scale can set manually using the corresponding command in the context menu.

Home View Display Schema

) ||I oft 277 A ol
me [ 1 =

Set Set Set Move Scale Rotate
Projection North | Scale~ | Units Schema Schema Schem

Param Transformations

@ Set Manually [
4 | Properties v

In this case, the scale is set in the format of 1:2000 or 1:4000. There is also an option to set the
distortion along the OZ axis, which may help to make more readable a schema containing man
layers that are located closely togetherally, the user can i that setting the scale should

transform existing airways.

23



Parameters X

Scale

Scale 1 to: 3780
Distortion along OZ: 100 %
Airways

Scale existing airways

Save ] \ Cancel

After that, all airway lengths and azimattesecalculated. The length of an airway is displayed
in the Lengtffield on thePropertiedab. All airway lengths caalsobe shown on the schema
(Display Ventilatiors Input Dat& Airways: Indicators Lengthy.

Airway Length
Type: Manually defined

Length: 420,2 m

Moreover, a new airway denadded by specifying the lengths, azimuths and inclinations (dips)
of its segmentsThese parameters are edited onAleev Airwapand, which appears at the
start of creating an airway.

4 [New Airway V]

Starting node:
X 92 m Y: -53m Vi Om

Airway segments:

Length Azimuth Dip
82m 180 ° 0°
82m 90 *°
43,89 0° 0°

The parameters of airway segments on this pandlecamanged by typing values from the
keyboard and pressing the Tab Regew airway segment can be addexpbyifyingts length
in the empty row at the bottom.

Alternatively, a new airway can be added by specifying physical coordinates of its end nodes
This mode is enabled on #ewaydab of the Optiongorm.

24



# Options X

C Method of Adding

ommon

) [Length, azimuth, dip ']
Airways -

No coordinates

Notes Length, azimuth, dip
Equipment

Then the latter panel changes its appearance.

4 [New Airway V]

Starting node:
X 9Tm Y: -4em L 0m

Airway segments:

X Y z
9Tm -126m 0m
166 m -126'm 0m
165,56 -93m Om

If thecurrent mode i8/o coordinateshen theVew Airwapanel does not appear at all.

Coordinates of existing enddes are edited on the properasel.

| [Properties v]
Physical Coordinates
Elevation: 0Om
" Coordinate X: 111 m
S
£ Coordinate Y: -44 m
2
=
Ventilation
Air temperature: 20°C

Connection with ]
the atmosphere:

Parameters of existingraay segmens are displayed on th€oordinatesab of the airway

properties panel.

25



4 [Propertjes v ] 4 [Propertj es v ]
é Airway Coordinates E Airway Coordinates

£  Starting node: E Starting node:

- X gemYy: -52m Z om X 88 mY: -52m Z om
= =

S S

E Airway segments: E Airway segments:

g Length Azimuth Dip g X Y z

= 87 m 180 ° 0° + 88 m -139m 0Om
- 65 m 90 ° 0° T 153 m -139m 0m
4 41m 0° 0° 4 153 m -98'm om
3 S

When adding a new airway starting from existing node, the new alavagion is copied from
the one of the node. In the case of adding an airway in empty space, the elevation is taken fror
the properties of the selected layer.

= layer Properties X
Name: Level -500

Color: NG -

Elevation: -500 m

oK Cancel

Internalairway vertices aldmave their elevation§hey are edited on the properties parfeth
is operdwhenoneof the vertices is selected.

4 [Properties 7]
Common .
Elevation: 0Om
" Coordinate X: 81m
S
3 Coordinate Y: -39 m
5
=

The alignment of airway vertices can be restdredededyy the corresponding button on the

Airwaycontextual ribbon tab.

Ventilation Heat Common
Rﬁ
Select Align
Resistance Elevations
Ventilation

26



When a mine is designed, every level is usually divided into sections and then airways are
developed along the borders of these sectiegions often have rectangular shape, so they
form a gridToadda grid a user can use the object gallery of¥/timeribbon tab.

By defaulta grid has only one cell, but it can be edited on the properties parelare two
tabs Horizontalsand Verticaly, each of which displays the properties of the corresponding grid
lines.New lines are added by populatindistef titles.

When titles are displayley cell centers, then the number of cells is equal the number of titles.

When titles are displayed by cell border lines, the number of cells is equal the number of titles
minus one.

The number of vertiozlls is edited the same way.
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