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OVERVIEW

MineVent runs within AutoCAD and has pull down menus, toolbars and most of the information can be entered with
the mouse or the digitizer puck. The preferred method for defining the ventilation network is to work from as-mined
and projections maps from your AutoCAD drawings. The nodes are picked up from the maps and because they are to
scale, the system can automatically compute the length of each branch. The network can also be digitized from a
hardcopy map of the mine, but the process is somewhat less convenient than working from the screen.

The following figure is a diagram of the initial STARTUP menu which appears whenever the ICAMPS shortcut is
executed. All the ICAMPS modules, e.g. MineSimUt, MineVent, MineVent 3D, MineWater and MineFire can be
accessed from this menu.
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1. GENERAL NOTES AND WARNINGS

OSNAPS AND Z-VALUES
The osnap feature of AutoCAD can be used to select nodes, numbers and branches. If areas of the drawing are
cluttered the wrong entity may be selected. Use the osnap feature with caution. In a previous version of MineVent
selecting nodes with the osnaps ON caused errors in the node number being assigned the z-value. If you have
problems designating start and end nodes for a branch it could be that the node has the wrong z-value. The z-value of
the node should be the node number.

DIGITIZER
Working with a screen and mouse or a digitizing pad and puck are very similar operations. Both methods snap on to
points selected with the cursor and/or keyboard. 1 you make use of the AutoCAD digitizing template, data entry can
be limited to alphabetic information. See the AutoCAD instructions on setting up the digitizer template to match the
screen. If you have sufficient floor space, to position the digitizer tablet more or less horizontally, the screen and
keyboard can be placed on the tablet for easy viewing and access. Always check the screen to be sure that the proper
point or data has been entered.

NON-GRAPHICAL/INTERACTIVE METHODS

MineVent has provisions to accept data in free format tabular form. For example, you can key a list of nodes in free
format in the following sequence: node number, X coordinate, Y coordinate and use spaces to delineate each
parameter. The file created should have a file type of ".NOD". Use the Read Node File option in MineVent to read this
node file into your current drawing.

DELETING NODES AND BRANCHES

Never use the AutoCAD erase command to delete nodes and branches. Both are entities with associated attribute
blocks and the AutoCAD erase command does not recognize these associations. If you use the AutoCAD erase
command to delete a branch or node, you likely will be left with a corrupted drawing which is difficult to correct.
Specifically the nodes are stored in a file called node.dat stored in the drawing directory.

AVOID THE WBLOCK COMMAND

Never use the AutoCAD whblock command with MineVent drawings. Using this command to extract the branches
will cause the handles of the polylines to change and the program will no longer know which attribute block goes with
which polyline.

OPENING MORE THAN ONE DRAWING AND THE SDI VARIABLE

When working with MineVent drawings you can have more than one drawing open at a time. However, when any
ICAMPS shortcut is invoked it will set the Single Document Interface (SDI) variable to 1, which limits you to only
opening one drawing at a time. If you need to open more than one drawing you can type SDI at the AutoCAD
command prompt and set this variable back to 0. As long as the SDI variable is 0 or 1 the user can change it, but if it is
2 or 3 then that means that AutoCAD has determined that there are applications loaded that require only one document
to be opened. In most cases you can set the SDI variable to 0 and open more than one drawing while in MineVent .



AUTOCAD COMMAND ABBREVIATIONS IN MINEVENT

draw arc by three points

edit attributes one at a time
edit attributes one at a time
edit attributes one at a time

break

draw circle by two points or key-in diameter or radius

change
chamfer
color

copy
dimension

edit definition block
edit definition block
distance between two points

erase
extend
draw fillet

draw cross-hatch

insert block
draw line

change layer settings

freeze layer

line information

layer off

layer set

thaw layer
move

move to another layer

offset

draw polyline
polyline edit
redraw
regenerate
rotate

change current layer color

save
scale

trim

insert text
delete view
restore view
ave view

zoom all

zoom dynamic
zoom extents
zoom previous
zoom windows



MINEVENT MODEL BUILDING GUIDELINES
Regulators

The recommended procedure for modeling a regulator in an airway is to create a separate Regulator branch for the
regulator in series with the branch representing the airway. Assign the minimum allowable resistance to the branch
representing the regulator. When you run the MineVent program, it will limit the flow through this branch by
assigning a high resistance to this branch. Run the List Pressure Drops option to display the required resistance. You
will notice that most, if not all, branches will show a slight difference between the theoretical branch resistance (RR)
indicated by the branch flow quantity and pressure drop and the resistance (BR) based on the input data. These
differences are due to closure error in the calculations being limited by the Correction Factor. They usually have no
significant effect on the network flow analysis, and can be reduced by using a smaller Correction Factor. The trade off
is the number of iterations required for the network analysis to converge will increase, and some networks may not
converge if the Correction Factor is set too low.

Injecting Gas

Dummy branches are used to simulate gas entering the mine. These branches must begin at an atmospheric node and
you must specify the quantity of gas and the gas concentration expressed as a percentage. After you run the MineVent
program, use the Draw Gas Output option to display the quantity of gas flowing in the branches.

Natural Ventilation Pressure

Natural ventilation pressure (NVP) is frequently inserted at a branch that begins or ends at an atmospheric node, but
NVP can be inserted anywhere in the network by specifying a pressure when you define a branch. NVP usually is not
an important consideration and can be ignored. If it is ignored, and the model indicates that working face at
significantly different elevations are at approximately the same absolute pressure and they are connected via one or
more branches, NVP should be inserted in the ventilation network model. In such cases, including the NVP might
indicate a flow reversal at one of the faces. The pressure must be stated in inches of water gauge for the English units
version and pascals for the metric version. If the NVP assists the flow, it is positive and negative otherwise.
Currently, the Gradient Method does not support NVP, so if you need to use it you should only use the Hardy Cross.

Sizing Fans

Normally your network will contain one or more Fan Branches. If you do not have fan curve data, the fan branches can
be replaced with Fixed Quantity Branches. You can vary the quantity in such branches to determine the flow through
the fans that is required to achieved acceptable flow quantities through the mine. The pressure drop across these
Fixed Quantity Branches indicates where the fan must operate. This data can be compared to existing or proposed fans
to determine the required size and operating points for the fans.

Inputting Fan Data

Experienced ventilation engineers realize that ventilation survey data cannot be very precise, but small errors in
branch data do not significantly impact the analysis of a ventilation system. However, since all the air passes through
the fan branches, the fan curve data should be entered as accurately as possible. Do not round off the coordinates taken
from the fan curve, for example if the quantity coordinate is 232, use that number, not 230. This small difference can
result in a solution to the ventilation network analysis that is not on the fan curve. It also is a good practice to check
your fan curve input data by plotting the data points with graphing software such as a spreadsheet. The points should
be on a smooth curve. The MineVent program uses a mathematical function to convert the fan curve data to a sequence
of points that appear at the beginning of the DRAWING NAME.OUT file. Plot this data and look for any irregularities
in the curve. The fan data curve must be consistent without any abrupt variations in curvature or squiggles in the plot.



2. MINEVENT MENU
MineVent has pull-down menus and icon toolbars as shown below. The first three headings on the left (Tools, Edit and
Display) contain some useful AutoCAD commands. The main MineVent features that are most commonly used are
the Node Menu, Branch Menu and Output Menu. The Symbols menu consist of annotation drawings such as fans,
regulators, title blocks etc.. The Setup menu contains options for changing drawing coordinates and other useful
utilities. The File Menu contains options for manipulating files and menus. All of these options will be discussed in
detail later.
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The icons correspond to the following functions:

Insert Node | Define Branch | Modify Branch | Create Penn Draw Q&P List Pressure List Quantity

0 0 B B @ B O

List Pressure Drop | Color Branches by Q, Air Hp, Gas, Resistance, NVP or Pressure Drop



The contents of the first three Pull-Down commands follow:

=
OSMAP Erase foom Dynamic ‘
CENter Move Zoom Window
EMDpoint Copy Zoom Previous
IMSert Polyedit Loom Center
INTersec Trim Zoom All
MIDpoint Extend foom Extents
MEArest Break Pan
NODe Change View
PERpend Explode Crawing Aids
e Rotate Modify Layer
QUICK, Scale
TANgent Stretch
MOME Delete Layer
Cancel
U
Redo
Redraw

=

2.1 Tools Menu

The Tools menu is mainly used for on-the-go osnapping.  For example, if the osnaps are OFF and you want to
quickly snap to an intersection you can just go to Tools-->INTersec and then snap to the intersection then osnaps are
turned back off so that it is a quick one time use of osnaps. If you want to make osnaps "permanent” then select
OSNAP first and then the desired snap mode.  For example if you are entering several nodes and need to snap to
intersections then select OSNAP first and the select INTersec. To turn osnaps back off then select OSNAP then
NONE.

The other useful features of the Tools menu is the Cancel command, Undo, Redo, and Redraw. A word of caution is
that you should be very careful using Undo and Redo in MineVent drawings. If you erase a node with the MineVent
Erase Node command and then do an undo you may end up with a node that is in the drawing but not in the node file
which can cause duplicate nodes and other issues.  So it is highly advised that you do not use the Undo and Redo
unless you know that you are working on parts of the map that have no affect on MineVent entities such as nodes,
attribute blocks, branches and arrows.

2.2 Edit Menu

The Edit menu has several useful AutoCAD commands. As noted earlier you should be careful with the Erase
command as well as the copy command when working with MineVent entities. The rest of the commands here can be
used with relative safety. Of course you do not want to delete any of the MineVent layers such as Intake*, Faces,
Gobs, Return*, Leak*, or Vent* (where the * implies other letters and numbers).  Also you should never Explode
any MineVent entities namely nodes or branches unless you know what you are doing and have a good reason to do so.



2.3 Display Menu

The Display menu has the most commonly used Zooming and Panning features of AutoCAD. As well as a menu
option called Drawing Aids which is essentially the AutoCAD Drafting options dialog box where you can change
grids, snap modes, polar tracking and more. The last option on this menu is called Modify Layer and can be used to
access the AutoCAD layer manager where you can turn on and off layers, freeze them, set the current layer, set layer
colors and other options depending on your version of AutoCAD.



3: NODE MENU

The Node Menu options allows you to create or modify the node data. The following pull down menu appears when
you select this option.

: Ve Outp
Digitize/Enter Modes
Mowve Modes

Find Mode

Erase/Delete Nodes
Change MNode Murmber...
Check For Duplicates
List Modes...

List Unused Nodes...
Write Mode File

Read Meode File

Define/Edit Fans...
Hardy Cross Method..,
Gradient Method...

Multiple Levels...

Switch to Level...

3.1 Digitize/Enter Nodes

Ventilation nodes, hereafter referred to as nodes, can be digitized directly from an AutoCAD drawing of the mine
layout. If you do not have the map on the computer, the nodes can be selected off a hardcopy by using a digitizer. The
program will work interactively with the digitizer or the nodes can be digitized into a data file which can be loaded into
MineVent. You must identify every active node, that is, nodes where pressure is to be measured. You also have the
option to enter dummy nodes. You do not have to enter a node everywhere the branch changes direction. You can just
pick a point "out in space" , by left clicking, which can also be called a dummy node although really it is not a node at
all. Use a different numbering series for the dummy nodes to avoid mistaking them for active nodes, for example,
number all active nodes from 1 through 699 and the dummy nodes 700 or larger. The system currently accepts up to
500 nodes. When you choose this option the following command line prompt appears.

Enter Node/<R> to End

Left click on a node location. Caution: If you are working on a multi-level drawing, every node must be within
one of the level boundaries. After you pick the node location, you are prompted for the node number.

Type Node ID <1>

You can enter a node number of your own choosing or let the program assign a default value. Except for nodes
assigned the number 1, which represents the atmosphere, each node must have a unique number. If you enter a
duplicate node number, the following message appears. You must re-enter a non-duplicate node number to proceed or
hit escape (Esc) to pick another location or hit Esc twice to cancel the digitize node command completely.

Duplicate nodes not allowed, please re-enter node number.
When you begin a session, the default is the highest number in the drawing plus one. If you are modifying an existing

network drawing, a lower unassigned numbers may be available; see Option 3.8, List Unused Nodes, for a list of
available node numbers. If you assign one of these unused node numbers, the default for the next node will be the next



higher unused node number. The system allows atmospheric nodes at multiple locations to eliminate the need for
connecting all the atmospheric airways to one point. You should assign number 1 only to the atmospheric node, since
this is the only number for which the automatic duplicate node checking is disabled. When entering Node # 1, you will
always get the following prompt:

Warning: Node # 1 is not checked for duplication

The system places the node number next to the node. The node can be re-positioned with the AutoCAD move
command and thereafter it will appear in the selected location. To move only the node number you can use
Output-->Edit Schematic and select the Move Attribute button and select the number (not the circle!).

NOTE: Frequently you want to see the coordinates of nodes as they are entered. If the coordinates are not displayed
(on the lower left of the screen in the status bar for most versions of AutoCAD) as you move the cursor, right click on
the coordinates in the status bar to turn on the Coordinates Display function.

3.2 Move Nodes

Use this option only to move nodes which are not connected to branches. If a branch is connected to the node, use
Option 4.4, Move Multiple Branches. Another alternative is to delete the branches which are connected to the node,
move it and then recreate the branches. When you select this option the following command line prompt appears:

Select objects:
Position the pick box on the circle, node number, or pressure value and click the left mouse key hit the enter key once
after selecting the node and drag the node to the desired position. You can actually move more than one node at a time

by picking several nodes at the Select objects prompt, but this is not recommended unless you are careful. Note: To
change the size of the pick box you can type pickbox at the AutoCAD command prompt.

3.3 Find Node
This option helps you locate a specific node in the drawing. The following dialog box appears:

Find Mode

Mode Mumber:

If you enter an existing node number, a green arrow will appear at the node location and the coordinates will shown on
the status bar. The following prompt will appear allowing you to either stay zoomed in to the node that was found or
zoom back to the previous view.

Zoom Previous (Yes/No) <Yes>:
If you entered node 1, all location of node 1 will be marked pausing after each find with the zoom previous option. You
can then note the coordinates in the status bar.
If the node number you entered does not exist, the following message appears:
Node not found
3.4 Erase/Delete Nodes

Use this option to delete a node. Do not use the AutoCAD erase command to erase nodes as this will not update the
dwgname_node.dat file. When you select this option, the following command line prompt appears:

10



Select objects:

Important: If you delete a node, any branch which depends on that node will not be deleted. You must also delete that
branch or the MineVent program may give you results that you do not expect as it only uses the data for the nodes that
are found in the branch blocks.

3.5 Change Node Number

Use this option to change a node number and all the nodes in the branches associated with that node. First you will be
prompted to Pick the Node to Change with a crosshair selection. Center the crosshair over the node circle you want to
change. Once selected it will popup a message box telling you the node you selected and the coordinates. The
following dialog comes up asking you for the new node number.

Mew Mode Mumber oo

Mode Mumber:

Cancel

3.6 Check for Duplicates
Select this option to check for duplicate nodes in the drawing. Duplicate nodes can cause problems with the
MineVent program especially if they have branches connected to them.

If the program finds a duplicate node it will report on the AutoCAD command prompt as

Checking the drawing for duplicate nodes...
Node 1 not checked for Duplicates.
Duplicate Node found X

Where X represents the duplicate node number. Press F2 on the keyboard to see the AutoCAD text screen and make
sure to see the whole list of duplicate nodes because there may be more than one.

If no duplicate nodes are found in the drawing you will get the following message on the AutoCAD command
prompt/screen:

Checking the drawing for duplicate nodes...
Node 1 not checked for Duplicates.
No Duplicate Nodes found.

It would not be a bad idea to occasionally check for duplicate nodes, especially if you are having problems. If you do
find duplicate nodes you would also want to check for duplicate branches as well as branches that may be connected to
duplicate nodes.

3.7 List Nodes

Select this option to display the existing node numbers. All nodes in the drawing will appear. Use Option 3.7, List
Unused Nodes to list any unreferenced nodes, that is, nodes which are not connected to branches. Each node number
and its X ,Y and Z coordinates will appear in a dialog box list as shown in the following example. The Z coordinate
should always be the same as the node number. It also gives you the opportunity to print the list to a printer or a file
(printing issues are discussed later in the List Branches option). You can also use this function to find and view nodes
on the list in the drawing, which has the essentially same effect as the Find Node menu option, in case you would
rather find it from the list than by typing in a number. This feature is useful for verifying that the node coordinates are
reasonable.

11



3.8 List Unused Nodes

Existing Mode List

Node# ¥ Coord Y Coord Z Coord
1 -2h225.55 8700515 1.00
1 -24847 55 86352 02 1.00
1 -25068.62 86648 65 1.00
2 -24321.45 86438 28 200
3 -24238.40 8643755 3.00
4 -24235.51 86781.91 400
3 -24115.22 2R7RE TR 500
& -24335.68 2620359 6.00
10 -24117.26 2622401 10.00
11 -24237 55 2R174.78 11.00
12 -235958.71 2R174.78 12.00

20 -24118.57 8528066 20.00
21 -24235.26 85221.43 21.00
22 -23558.68 8522143 2200

Done ] [ Print List ] [ Wiew Mode

[ | »

Select this option to display the unused node numbers. Nodes that are in the drawing but not connected to any branch,
called unreferenced nodes appear on the left and node numbers that are not assigned to any node are on the right as
shown in the following example. You can delete all the unreferenced nodes or to print the list to a printer or file. Use
the From and To fields to list a specific range of Available Node Numbers and press the Set From To button.

r‘

List Unreferenced/Unused Modes ” ﬁ
Unreferenced Modes Available Node Numbers
Node# XLCoord  Y-Coord 1801 1802 1803 pr
1017 2141993 8635339 . 1804 1805 1806 1807
- 1208 1809 1812 18313 |_
1037 2141954 8431233 =
-3 1814 1818 1813 1821
1040 -24117.72 8335394
1822 1823 1824 1828
1045 2381928 8335415
2 1829 1831 1832 1833
1217 2141993 86413.39
| 1834 1338 1835 1841
1240 2421020 8329589 |=
- 1842 1843 1844 1346
1340 2429979 83294 64 <
- 2 1847 1348 1243 1350
1417 2141993 B6473.40
L 1851 1852 1853 1354
1437 2141954 84254 60 3
1440 2393817 8347391 1855 1856 1857 1838
) 5 4 1859 1860 1861 18362
1441 2353957 8323316 1983 1sed 1see 1see
If| 1442 2334054 8317198 loe7 1ses 1s6s 1390 il
0 1445 2382043 8379277 / /
1517 2141997 8623338  ~
From: [1800 | To: [1989 |
[ Wiew Node ][ Prirt ] [ Set From To
[ DeleteUnusedNodes | | Print

12




3.9 Write Node File
This option is very useful when the node data need extensive editing. The following command line prompt appears
when you select this option:

Enter Node data file to Write <DWGNAME.NOD>

The program will create a new file designated as <DWGNAME>.NOD where <DWGNAME> is the name of the
drawing file you are currently working on. It is recommended that you enter a name that you know exactly where it is
and the name of the file. This new file can be edited with a full screen editor. After the <DWGNAME>.NOD file is
corrected it can replace the original data using Option 4.7, Read Node File. This option will write all the occurrences
of Node # 1 into the node file.

3.10 Read Node File
This option is used to load nodes into the drawing from <DWGNAME>.NOD file. Nodes already in the drawing
will be flagged as duplicates and skipped. The following command line prompt appears when you select this option:

Enter the Node File Name:>

The input file can be in free format but the data must be in the following sequence node number, X coordinate, Y
coordinate. The list of nodes is checked for duplicate node numbers as they are read. Whenever the system reads
Node #1, it will display the following prompt:

Node # 1 not checked for duplication

3.11 Multiple Levels

Where the ventilation network involves nodes and branches that are on more than one level or seam, the plan view of
the mine layouts usually overlap. The drawing setup must be modified to allow simultaneous viewing of the
corresponding ventilation schematics without any overlap. To allow such viewing the schematics are displaced
horizontally and/or vertically from their true positions. Since MineVent calculates the length of branches from the X
and Y positions of the branch vertices, the system needs information about the schematic displacements and elevation
of the mining levels and the atmospheric nodes. The displacement and elevation information is input through the
following dialog box which is accessed under the Node pull-down menu.

[ Medify Level Configuration ﬁ
Level Level Displacement
Mumber  MName X Y Z
vl 200000
3 ewme 2000 200000 00
Prirt
[origin | [0 | [0 | [0 |

Level Boundaries:

Lower Left (Y) -25282.08576 | 82648127187

Upper Right (X.Y) [-17745.00744] [88560.370011|

b

Add: This option is used to add a new seam or level to the list. The maximum is four. Fill in the edit boxes below the
list with the name and offset distance and click this button to add it to the list.
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Delete: This option is used to delete a level from the list.

Change: This option is used to change the information about a level in the list. Fill in the edit boxes below the list with
the name and offset distance and click this button to change it in the list.

Show: This option is used to display the selected level enclosed by a green box.

Print: This option is used to print the level information in the list to a printer or a file. Printing issues are discussed
later in the List Branches option.

Select Pts. This option is used to select the Level Boundaries for the origin level. The boundaries for all other levels
will be calculated from the origin level boundaries and the displacement coordinates.

The system allows for four levels, one of which is the ground surface. The drawing is divided into four quadrants
which are referred to as levels numbered from 0 to 3 in the dialog box. Level O is located in the lower left quadrant of
the drawing, Level 1 is on the lower right and Level 2 is on the upper left. Level 3 is reserved for the ground surface
terrain model and placed in the upper right quadrant. Normally Level 0 would correspond to the top most mine level.
The next level would be to its right, and the lowest mine level is drawn in the upper left quadrant.

The level names can be specified by the user. In the above example, the levels have been arbitrarily assigned the names
origin for level 0, levellfor level 1, level2 for level 2 and surface for level 3.

You must also specify the X (horizontal) distance that the drawings on level 1 and 3 have been displaced from their
original positions. Likewise you must specify the Y (vertical) distance the drawings on level 2 and 3 have been
displaced vertically. The elevation values are the average elevation of each of the mining levels and a default value for
the ground surface elevation. You must also provide the lower left and upper right boundaries for the drawing at Level
0. You can do this by using the Select Pts button, windowing around the area that you want to designate as the level 0
dimensions or boundaries and then hitting the Change button to save the values. Note: You must hit the Change
button after selecting the origin boundary points, otherwise the information is not updated. The system adds the
displacements to the Level 0 boundaries to determine the boundaries of the other levels. After you enter the above
data, click the OK button to save the data.

You define branches by picking points on the drawing that correspond to the actual airway path and a branch may have
many vertices between the beginning and ending nodes. However, all nodes, numbered or where airways change
direction, must be within one of the level boundaries.

The system calculates the branch lengths by using the above information and the X,Y coordinates from the drawing.
The Z coordinate of the atmospheric nodes will be computed from the surface contours on a ground terrain drawing in
the level 3 quadrant. This must be on a layer called VCONTOUR. You must use the AutoCAD XREF command to
insert the terrain drawing into your schematic drawing. See the end of section 7 for instruction on using that
command. If no terrain drawing is provided, the Z coordinate of the atmospheric nodes defaults to the elevation given
for the Level 3 quadrant. You can always over ride the map or default value.

3.12 Switch to Level

This option lets you move the schematic for a level to the center of the screen. When the schematic requires multiple
levels the drawing can become very large and viewing all levels simultaneously often is not practical. When you select
this option, the following dialog box appears.

Switch to Seam [—J
Focus on Seam: I@
[ oK ] | Cancel | | Help |
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4: BRANCH MENU

The Branch menu allows you to create or modify the branches, branch data, resistance data and defaults. The
following pull down menu appears when you select this option.

4.1 Define New Branch

Output

Branch Menu

Define New Branches...
Modify Branch Parameters...
Erase/Delete Branches
Erase Multiple Branches
Move Multiple Branches
Copy Branches

Check For Duplicates

List Branches...

Advanced List Branches...

List Fans...

Configure Branches...

Global Resistance Change...
Global K Factor Change...

Show Resistance Data on Blocks
Find Isclated Node...

Color All Branches BYLAYER

Define/Edit Fans...
Hardy Cross Method...
Gradient Method...

You can create a ventilation diagram with up to 4000 branches (and just as many nodes). When you select this option

the following dialog box appears.

Define Branches

0

Resist (in.min"2/ft"6): |0.008655

Calculate R ...
Color Cyan —
[CJHide the quantity

Save

> Pick Nodes/Add Branch <
Change/Update Branch
View Branch

Delete Branch

Cancel

e < I:I MName SNode EMode Type Code  Pres Quan Resist Height Width KFactor Entries
- 27 28 0 0 0 0.00 0.062236 7.0 16.0 46.0 1.0

Type: 0 Normal ~ 0.008655 7.0

Code : |gglated_Intake ~

Quantity (kcfm):

NVP (in.W.G): P ]

CValue :

Fan Ref #:

Help...
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You can create new branches as well as modify any of the branches you have created within the same Define New
Branch session.

To create a branch, fill in the edit boxes on the left. The branch name is limited to 25 lower case or 19 upper case
characters. The branch type names indicate their application, except that dummy branches are used to inject gas into
the system. After you select the branch type and code, data can be entered for the relevant parameters. Take the zero
default for quantity except for fixed and limited quantity and dummy branches. For most applications the natural
ventilation pressure can be ignored; if otherwise, input the natural pressure. Enter the resistance if known, otherwise
use Calculate R.  However, the calculation resistance function will not execute until the airway path has been
specified. Click the Pick Nodes/Add Branch button to select the nodes for the branch.

Name: The name can be twenty five characters long but only 19 lower case and 15 upper case characters will be
displayed.

Type: Select the branch type from the drop down list.

Note: If you select the Regulator branch type then the labels for the dialog edit boxes changes from C Value to Height
Max and from Fan Ref to Width Max which are used in the regulator resistance calculation.

Code: Select the code from the drop down list. Code names and associated default information, line type and color
information can be set using Configure Branches.

Quantity: The quantity flowing in the branch must be specified for Fixed, Regulator, and Limited Quantity type
branches. A quantity must also be specified for Dummy branches which represent gas injected into the mine from the
atmosphere (Node 1) to a non-atmospheric node. The Gas Concentration (Gas Cnt.) must also be specified for such
branches. Quantities may be specified for other branch types but are only used as starting values in iterative
calculation procedure.

NVP:This parameter is used to represent Natural Ventilation Pressure (NVP). Frequently these branches will start or
end at an atmospheric node, but any branch in the network can have NVP. The units are inches of water gauge in the
english version and pascals in the metric version.

C Value: This parameter is the exponent of the quantity factor in the resistance equation for leakage branches. The
coefficient of the pressure variable is assumed to be one.

Fan Ref: This number applies to fan branches and corresponds to the a fan curve in the .FAN file which you specify
for this application. The number here should match the fan reference number of the fan curve you want to use.

Gas Cnt.: The gas concentration for gas injection with Dummy branches.

Resist: You can specify the branch resistance but in most cases you will use the Calculate R function to compute the
branch resistance from the 9 available formulas. Note that the Non Equal Branches in series formula has been
disabled.

>Pick Nodes/Add Branch<: When you click this button, the following command line prompts appear.

Pick Start Node/<R> to end

You must have previously defined the start node. If you cannot find the desired node, use the Find Node
option to locate the node. After you pick the start node, the command line prompt changes to the following.

Pick [End Node/Dummy Node]/<R> to end

The branch must end at a node you previously defined, but the line representing the branch can follow the
actual air flow path. Pick the points (called dummy points) where the airway changes direction in the order
in which they will be connected.. After you pick a point, the node number (0 for dummy points) and its
coordinates appear in the command line after the prompt. After you pick each point, the above prompt
reappears and a line will be drawn between the points you pick.
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CAUTION: If you are working with a multi-level drawing, all intermediate nodes and vertices where the
airways change direction, must be within one of the level boundaries.

The End node must be one of the active nodes you previously defined. After you pick the End node press the
Enter key to indicate the end of the branch.

Note: If you are defining several branches you may want to set up AutoCAD to associate the right mouse
button with the Enter key. This will save you time from constantly having to hit Enter on the keyboard and
you can define all your branches just using the mouse. To set this type config at the AutoCAD command
prompt select the User Preferences tab, click the Right Click Customization button and then select the Turn
on Time Sensitive Right Click checkbox. This may vary on different versions of AutoCAD or it may
already be set.

When you indicate the End node has been picked, the new branch will appear highlighted at the bottom of
the list. If you indicate the true airway path, the length of the airway can be calculated and used in the
resistance calculation. If you did not enter the branch resistance, the resistance will be a default value. Use
the Calculate R option to calculate the resistance and it will update the resistance in the listing.

Calculate R: When you click the Calculate R button, the following dialog box appears.
T

Calculate Resistance with Formula e @
Resistance Formula Use With:
SF/Area : Shape Factor-frea @ Mone
P/Area . Perimeter-Area
STOP-R : Stoppings Resistance EQ B-P
RA1000 : Resistance per 1000 units of length.
PresCQuan: Pressure and Quantity for one Branch
SURVEYED: Pressure and Quantity from file Default By:
Ru/Entry : Entry Resistance )
MNE B-5 :n NonEgual Branches in Series @) Previous

ME B-F :n MonEqual Branches in Parallel Code

Branch Length ft): 501.841 Sirway Height ft) k Factor (b min"2/4t"4)
L Airway Width ) 17.000

pso0 ]

[ ok | [ Cancel | | Hep |

= (%] (%] on
(=1 =] ==l
ca =]
(=] =]

Previous resistance defaults shown.BranchlLength=PreviousLength

This option uses formulas to determine the resistance. Select a formula that is appropriate for the branch type/code
combination being defined. After you select a formula, only the applicable parameters in the box will be highlighted.
For a new branch the parameters contain the code defaults as indicated by the Code button under Defaults By option
and the message "Branch CODE DEFAULTS shown" appears at the bottom of the dialog box. The parameter values
correspond to the code default values you entered in the Configure Branches option. If you are computing the branch
length from survey data, the branch length is not used in the calculation.

If you edit a previously defined branch, the Default By: option changes to Previous. You can change any of the
highlighted parameter values. The branch length is automatically calculated from the branch polyline, but you have
the option to change the length if necessary. The message at the bottom of the dialog box changes to "Previous
resistance defaults shown: Branch Length = Previous Length".

The PresQuan and SURVEYED formulas apply if you know the pressure and quantity in a branch. After you have
done a ventilation survey, you can enter the survey data one branch at a time using PresQuan or you can use the
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SURVEYED formula with existing files or create files of the surveyed pressures and quantities. The pressure data is
stored in a file you designate as <DWGNAME.P> which has the format (node number, pressure) and the quantities are
stored in a file <DWGNAME.Q> which has the format (start node number, end node number, quantity).The

program searches the .Q file for the node combination which matches the branch you are entering. If the branch is in
the .Q file, the program then looks for the surveyed node pressures in the .P file and computes the branch resistance.

The formula NE B-S: n None Equal Branches in Series has been disable because such branches are difficult to modify.
If you have a situation where non-equal entries are in series, create a separate branch for each segment in the series.

When you select the NE B-P : n Non Equal Branches in Parallel formula, you must indicate the number of branches
(entries) and then click the OK button. The following dialog box will appear, once for each of the entries.

Mon Equal Branches Repetitive Interface l&
Branch Resistance Data for this Airwvay:
Formula  [HAW  : Height-Width -
Airvvay Height ft) 7.00
Airway Width {fit) 17.00
k Factor (b min"2/"4)
BranchLength fft) 501.8410
[ ok | | Cancal | |
Diata for Entry 1

After you select the resistance formula for each branch, the required parameters and their default values will appear.
The branch length is the length of the polyline. If the non-equal branches are not the same length, you can change the
branch length for every entry.

For single entry airways, click the None button under Use With and select one of the other formula options. For
multiple equal entries in parallel you need to select one formula and set of parameter values. Click the EQ B-P radio
button under Use With, select any of the single entry formulas, enter the parameter values and type the # of Entries.

OK: Click the OK button and the branch resistance will be calculated and appear in the Resist. edit box in
the Define Branch dialog box. The minimum resistance accepted by the MineVent program is 0.000001.
You will get an error message if the calculated value is too small.

Color: The color defaults to the color specified for the branch code, which is set in Configure Branches, but you can
change the color with this option. The drop down list contains all the AutoCAD colors. By default the color is
BYLAYER and the layer is that which is associated with the code. If you select a color other than the one associated
with the code/layer the color will be associated with the polyline and not BYLAYER. It is recommended to color
BYLAYER so that you can change all the colors by changing the color of the layer.

Hide the quantity: In congested areas of your ventilation schematic you may want to hide the branch quantities of
less important branches. If you check this button, the quantity for this branch will not be displayed when you select
Draw Quan/Pres Output. If you want to switch it back on, use the Modify Branch Parameters option below.

Change/Update Branch: Any of the branches in the list can be edited. Highlight the branch by clicking on the
corresponding line and the branch parameters will appear in the edit boxes on the left. After you make your changes,
click the Change/Update button to save the changes.

View Branch: Any branch in the list can be viewed. First highlight the branch you want to view and click the View

Branch button. The ventilation diagram will be zoomed in where the branch is located with a green arrow pointing at
the branch attribute box and its flow arrow. The command line prompt defaults to Zoom to the previous window.
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Delete: Any branch in the list can be deleted. First highlight the branch you want to delete and click the Delete Branch
button. The corresponding branch will be deleted from the network.

OK: Click OK to save all the branches in the list and make them a part of the ventilation network. You can erase them
later if you need to.

Cancel: Click Cancel to remove all the branches in the list, that were defined in the current Define New Branch
session, from the ventilation network.

CAUTION: Hitting cancel will delete all the branches that you have defined in the current Define New Branches
session. You will not be ask if you are sure that you want to delete.

4.2 Modify Branch Parameters
When you select this option the following dialog box appears.

Edit Branch

» Pick Branch Attribute Block <

Start Mode : 1720 End MNode : 1721

Code : Section_Re

Type: |0 Nomal

Colar : Red
Mame ]

Quartity fccfmy: (] Hide the quartity
Resist{in min™2/f ™6} :
Calculate R ...

C Value Branch Change Save:

Fan Ref. & : > Reverse Branch <
MVF (in W.G.): = Split Branch <
= Menge Branch <

|Update Branch Data

To start the process, click the Pick Branch Attribute Block button. The following command line prompt will appear:
Select Branch Attribute Block

If you miss the block, you can window around the block. If you have difficulty picking the branch, be sure that the
window encloses the attribute block and the quantity (if shown).

You can change any of the Branch parameters that are not grayed out. See the Define New Branch option above for the
instructions to change the Branch Type, Code, Name, Color, Quantity, C Value, Fan Ref. #, NVP, Gas Cnt., Regulator
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Height and Width, Hide the quantity and Calculate R options. The other buttons provide the following options:

Reverse Branch: Use this option to reverse the direction of the arrow and interchange the start and end nodes for a
single branch. If you have run the MineVent program and want to reverse the flow direction for branches with negative
flow, use List Negative Quantities, Reverse Selected Neg Branches or Reverse All Negative Branches from the Output
menu.

Split Branch: This option allows you to insert a node into an existing branch. The two resulting branches will be of
the same type and code as the original branch. You have the option to allow the program to assign automatically the
resulting branch resistances in proportion to their lengths.

CAUTION: The system will not allow you to split a fixed or limited quantity branch because the MineVent program
does not allow two fixed or limited quantity branches in series. Change the branch type before proceeding.

When you select this option, the following command line prompts appear:

Updating Branch Data...
Select split point for branch polyline (Snap Mode Required)

Normally the required snap node is NEArest. After you select the split point the prompt is:
Node Number for split point <number>:

The default number is always one greater than the largest node number in the drawing. You can specify any unused
node number. The next prompt is:

Update the resistance for the new branches (Yes/No) <Yes>:

If your schematic is drawn to scale, take the default and the resistance of the original branch will be allocated to the
new branches in proportion to their lengths. If your schematic is not to scale, enter No and you will be prompted for
each resistance as follows:

Resistance from Start node to split

and

Resistance from split to end node
After the resistance is entered, either automatically or manually, the next prompt gives you the option to redraw the
schematic

Redraw Updated drawing (yes/No) <N>:

After you respond to the prompt, the following display box appears. After you click OK the Edit Branch dialog box for
the first of the new branches appears.

Meodification Notice LE-J

Initial Branch:Old Resistance = 1.538811 Old Length = 3121.373711
Split Branch 1:Mew Resistance = 0.8507593 Mew Length = 1725.776235
Split Branch 2:New Resistance = 0.688018 Mew Length = 1355.5597476
The following editting screen refers to Split Branch 2.

The only ways to Cancel the previous split are to:

1. Erase and redefine the branch

2. Do a careful UnDao.
3. Use the Menge Branch feature.
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Merge Branch: This option allows you to combine two branches that are in series by removing their connecting node.
Since more than two branches could be in series, the command line asks you to pick the attribute block for the second
branch. If the branches are not of the same type, the resulting branch will be of the type and code of the first branch
that was picked. The resistance of the new branch will be the sum of their separate resistances.

Show Fan Curve: You can get to Modify Branch Parameters (Modify Branch) from the main Branch Menu and select
a Fan Branch or from the List Branches dialog and select Type: Fan and the Show button, once the list of fan branches
are shown you can select the one you are interested in.

Edit Branch x>
Pick Branch Attribute Block: =
Start Mode : 2795 End MNode : 1
Code: | Pleeder o
Type:  |qFan

CValue Branch Change Save:

Show Fan Curve... Update Branch Data

From here you can select the big Show Fan Curve button at the bottom, only enable for fan branches and get the
following dialog.

Important Note: It would always be advisable to run a simulation, either the Hardy Cross or Gradient, before doing
a Show Fan Curve in Modify Branch so that there is an operating point for the curve in question and to avoid
showing an operating point for the wrong curve on a previous run. The program will catch most, if not all,
inconsistencies and give warnings or errors as well as show the curve without the operating point. You can if
needed show a different fan curve in Modify Branch just to see if it is the one you want to use, as the Fan Curve
dialog does give more information on the Fan reference number in question (Name, Blade, points etc..). Still to
avoid any operating point confusion that the program may not catch always run a simulation first and if you
change the curve number save the branch in Modify Branch run the simulation and come back in.

In the following Fan Curve dialog you can see the operating point as the red square. The precise number for the

operating point is in the text below the Options. The text usually will give some helpful information about the
operating point.
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i Fan Curve pe
Curve Mumber 10 Name:Clarage - #2 Bleeder Blade:40 pct.

25.70

23.32

20.94

18.56

16.18

13.80

Pres

11.42

9.04

G.6G6

4.28

1.90
120.0 156.0 192.0 228.0 264.0 300.0

Quan

Options: o

Operating Point Curve 10. Q=206.026, P=18.350. If OP looks off best to Run
before using Modify Branch to show curve to avoid previous Simulation conflict

Hovering over the operating the red operating point should show the coordinates, sometimes it may not if the operating
point is too close to a point on the actual curve. The operating point is stated at the bottom. As always, feedback is
welcome and there is some more that can be done with fan curves. It should help with any concave or linear segments
as well as comparing to make sure numbers are not entered incorrectly, especially when combined with the copy and
paste feature.

4.3 Erase/Delete Branch

The Delete Branch option should be used to delete branches from the network. Never use the AutoCAD erase
command to delete a branch. The AutoCAD erase command does not know that the branch line, arrow and attribute
block are related. If you use the AutoCAD erase command to delete a branch, your drawing may be corrupted. To
delete a branch, position the cursor over the branch attribute block or branch quantity and press the left mouse button
Erasing a branch does not affect the nodes the branch is connected to. It is not recommended to use the AutoCAD undo
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command to undo a deleted branch, but if absolutely necessary make sure to undo the polyline, arrow, attribute block
and check the branch using the ddatte and list AutoCAD commands to make sure that the handles are correct.

4.4 Erase Multiple Branches

The Erase Multiple Branches option should be used to delete a group of branches from the network. Never use the
AutoCAD erase command to delete branches. The AutoCAD erase command does not know that the branch line,
arrow and attribute block are related. If you use the AutoCAD erase command to delete a branch, your drawing may be
corrupted. To delete a group of branches, create a closed polygon around the branch attribute blocks you want to erase.
The following prompts show on the command line.

Create closed polygon: Pick Start Point:
Pick Next Point/<RETURN> to Close:
Pick Next Point/<RETURN> to Close:
Pick Next Point/<RETURN> to Close:
Pick Next Point/<RETURN> to Close:

Erasing branches does not affect the nodes the branches are connected to. It is not recommended to use the AutoCAD
undo command to undo an Erase Multiple Branch.

4.5 Move Multiple Branches

This option allows you to modify a network where the change involves moving a group of branches such as
lengthening or shortening mains or a longwall panel. When you select this option, the command line will ask you to
create a closed polygon around the branches to be moved and then to drag the selected branches (making the main or
panel longer or shorter). The coordinates of the moved nodes will be updated and the following command line prompt
will appear.

Update the resistance for the new branches (Yes/No) <Yes>

If you hit <Enter> or type Yes to the above prompt then the following dialog box will appear allowing you some
interaction for the proposed branch length/resistance changes.
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Affected Branches - ﬁ

SMode EMode Code Descript R-Fomula QdR Mew R
5330 1330 Main_Retur HAN 01741 0.5431
1030 5030 Track_Inta HAN 0.1905 0.5595
5830 1830 Belt HAN 0.2078 05768
1030 9830 Non-point STOP-R 344 4370 344 4370
1230 9030 Non-point STOP-R 344 4370 344 4370
5230 1330 Non-point STOP-R 2668 4834 2668 4834
5830 1432 MNon-point STOP-R 344 4370 344 4370
1230 5230 lsolated_| HAN 00434 0.1356
5430 1432 Main_Retur HAN 0.0374 0.1368

Update the Branch Length and Resistance for this Branch

Onby formulas of HAW, 5f/Area, PAArea, RA1000 and NE-BP will length affect the Resistance
The Resistance WILL BE changed based on actual polyline length before and after stretch
The Resistance WILL NOT BE changed based on any length values that you entered by hand
Any branch with a start node or end node of 1 will NOT be changed

The main areas to pay attention to in the above dialog box is the Resistance Formula, the Old-R(branch resistance
before the stretch) and the New-R (branch resistance that will be assigned when you hit Done).

By default the branches that have a resistance formula that uses the length will have a check in the "Update the Branch
Length and Resistance for this Branch" checkbox and the resistance formulas that do not use a length will not be
checked. So that for each branch in the list you can check or uncheck the checkbox and watch the New-R change
accordingly. If you have a branch that does not use the length in the calculations, such as STOP-R for leakage
branches, then you can edit them individually from the list by selecting the branch in the list and hitting the Edit
button.

CAUTION: The objects inside the window move without changing their shape or position relative to other objects
within the window but objects outside the window on branches cut by the window are repositioned in proportion to the
distance the window is moved. Use the following precautions:

1. If you are shortening branches, be careful not to window the arrow and block on any branch that will be shortened
or else they may overlay other branches of the network.

2. Node entities include the circle, node number and pressure. Likewise branch includes the attribute block, arrow and
quantity. If you are moving nodes or branches, be sure that the window encloses both the entity and all of its
associated objects.

4.6 Copy Branches

This option allows you to edit a ventilation schematic by copying a section of the an existing ventilation schematic
diagram. You select the nodes and branches to copy by drawing a multi-sided closed polygon window around the
nodes and branches to be copied. All the nodes inside the window and the branches which connect them are copied.
Since the system does not allow duplicate node numbers, your must specify the node number as it is copied. The
default is the next number that is higher than the largest number on the drawing, but you can specify any unused
number. The system also asks for the new name of the branch as it is copied. All the other parameters are assumed to
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be the same as the original values including resistance formulas and resistance data.
When you select this option, the following command line prompts appear.
Create Closed Polygon: Pick Start Point

After you select a point, the following command line prompt reappears after each selection. The polygon can have any
size or shape.

Pick Next Point / <Return> to Close

After you close the polygon, the prompt becomes
Specify base point

After you select the base point, the prompt asks for the point where the base point will be moved.
Specify second point

You can pick a point with the cursor or use the command line to specify a distance and angle or the coordinates of the
point. After you specify the point, the nodes are moved, one at a time. The command line will show which node is
being moved. Since all but the atmospheric nodes numbers must be unique, you will be asked for the new node
number. The prompts are:

Copying Node # X
Node Number for New Node <Y>:

where X is the existing node number and Y is the default node number. The default is the next number higher than the
largest node number on the drawing. You can specify any unused number. If you enter a lower number, the next
default will be the first available node number larger than the number you specified If you entered a duplicate node
number, the following prompt appears and you must enter a unique humber.

Duplicate Nodes not allowed, please re-enter node number.
Node Number for New Node <Y>:

The copying prompts repeat until all the nodes within the window have been moved. Then the branches connected to
the are copied. You are asked to specify names for the copied branches but all other information is automatically
transferred. Branch names do not have to be unique, but unique names are helpful when evaluating ventilation
networks.

4.7 Check for Duplicates

This option gives you the opportunity to check the entire drawing for multiple branches between the same two nodes.
CAUTION: This option must search the entire drawing and may take several minutes to complete for a large
drawing.

You can intentionally define multiple branches between two nodes, but the better approach is to use multiple branches
in parallel option. The MineVent program has difficulty with multiple branches between nodes. Sometimes the
problem will not run and if it does run, the calculated flow quantities may be assigned to the wrong branch. In the
MineVent program and in the Draw Quantity and Pressure function branches are identified by their starting and ending
nodes which should be unique. Otherwise the program does not know which branch to put the quantity on.
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4.8 List Branches...

The list of branches appear in a dialog box as shown in the following example. Each of the option buttons is described

below.
— —
List Branches \ "’\ o ﬁ
Mum  Name SMode EMode Type Code  NVP Quan Fes Length
in. WG} (kefm) fnmin"2H76)  (Fest)
1 RSHAFT 502 501 0 4 0 0.00 0.1567  501.84
2 - 1 100 0 1 0 0.00 143182 104252
3 - 100 3 1] 1 1] 0.00 41322 42869
4 - 3 2 1] 1 0 0.00 0.0211 136.81
5 - 2 4 0 5 0 0.00 0.0121 126.61
6 - 4 h 4 ) 1] 70 0.0308 21041
7 - ] R02 1] 4 1] 0.00 24691 386.15
g - 100 & 5 9 0 a0 01379 30245
5 - 5 6 0 1 0 0.00 0.0957 36354
10 - & hZ2 1] 1 1] 0.00 00353 22909
1M - RO2 B0 1] 4 1] 0.00 0.1350 43248
12 - B0 1 1 4 0.00 0.00 0.0001 110.84
13 - 100 4 3 7 0.00 0.00 1447 8875 45157
Type Code: | alCodes - | ResFomula: K Factor: [NI KF= ,] | | Shaw
[ Edit Branch... | View Branch | | Prirt List |

Showing Specific Branches: To view only branches of a certain type, code, resistance formula, and/or k factor you
can select your search criteria from the pop down menus and then hit the Show button to see them in the list. The
different search filters are listed and discussed below.

Type: You can list all the branches or only those for a specific branch type. The list defaults to all types. To select a
specific type, click the drop down list to the right of the word Type to display the available branch types as shown
below and then pick the desired type and then hit the Show button.

P Al TEES il

1Fan

2 Nomal
3 Leak
4 LimitQ

Code: You can list only those branches for a specific branch code. The list defaults to all codes. To see the branches
that contain a specific code, click the drop down list next to the word Code as shown below and then pick the desired
code and then hit the Show button. This drop down list the descriptions for the code defined in Configure Branches.
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lsolated_Intake
Track_Intake
Belt
Equip.Door
Main_Retum
Section_Retum
Bleeder
Mon-point

Gob

Regulation
Face

Chn Pillar

ResFormula: You can list only those branches for a specific resistance formula. The list defaults to all resistance
formulas. To see the branches that contain a specific resistance formula, click the drop down list next to the word
ResFormula as shown below and then pick the desired resistance formula and then hit the Show button.

Al Formula

S5F/Area
P/Area
STOP-R
RA000
PresCuan
SURVEYE
R/Entry
ME B-5

NE B-P
——

K Factor: You can list only those branches for a specific K factor. The list defaults to all K factors. To see the
branches that contain a specific K factor, click the drop down list next to the word K Factor as shown below and then
pick the with or without option, fill in the edit box to the right with the K factor you want to sort by and then hit the
Show button. This option lets you show branches that contain the specific K factor if you use with or the branches that
do not have the specific K factor if you use without.

All KF

Edit Branch: This option allows you to exercise the Modify Branch Parameters option from the listing. To edit a
branch in the list highlight the branch by picking it from the list and then click the Edit Branch button. You can now
perform the enabled edit functions of Modify Branch Parameters without picking the branch attribute block. Note that
when editing a branch from the list you cannot use the Reverse Branch, Split Branch, Merge Branch or Update Branch
buttons, they are disabled for a reason. The reason has to do with hiding the List of Branches and conflicts with editing
the drawing.

View Branch: Highlight the branch of interest and click the View Branch button. The system will zoom in on the
branch and a green arrow will point at its attribute block. This function can help find lost branch attribute blocks. If a
branch appears on the list but you cannot find it on the drawing you can write down the start node and end node and
use the hidden MineVent command called ERASBH and enter the start node and end node and it will erase the branch.
If a branch is on the list and you cannot see it or view it then you should definitely use the ERASBH command and
erase it.
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Print List: This option allows you to print a list of all the branches in the list box. When you click this option, the
following dialog box of printing options appears.

p o

rint

Header:

Line 1: |F|rst Line of Header Text

Line 2: |Seu:u:unu:| Line of Header texd
Line 3: |T|‘|ird Line of Heder Text

Line 4: |F|:|urth Line of Header Text

Prirt mode:

@ Compressed (") Semi<Compressed () Nomal
Page Layout:

(@ Mot-Supported () Portrait (7 Landscape

EI Default Printer: Hp Compatibles
Port: LPT1

Prirt option:
Print to a text file

File: |C:"-a|:|plieu:|.r'|E"-.D;’-‘-.T;’-‘-.DIH"-J:uanu:hlist.t:d

[ Browse Existing Text Files...

| ok | | Cancal | | Setwp.. |

You can attach an identifying header to print; up to four lines and 80 characters per line are allowed. You must also
select the print mode. By default the output goes to the LPT1 printer port. Since most printers are USB the best option
is to use a network printer and re-direct LPT1 to the network printer.

One way to do this is:

1. Go to Windows Accessories and select Command Prompt.
2. At the command prompt type in: net use Iptl \\server\printername
3. Ask your Network Administrator for the server and printer name.

CAUTION: Ifyou try to print to LPT1 and there is no printer attached to the port or LPT1 is not re-directed to a valid
network printer then the computer may freeze. In this case it is best to print to a file and open it in Notepad, Microsoft
Word or any other word processor or text editor to print it from there. This also has the advantage of letting you
change the fonts and other text formatting.

The Set-up button brings up another dialog box, as shown below, for selecting the printer type and port. Since most
printers are Hp Compatibles this is the only option right now. We may print directly to all Windows printers in the
future but at this point it is about the same as printing to a file and opening it in Notepad or any other word processor.
You should normally hit Set as default and quit to exit out of this dialog box.
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Printer Setup
Default Prirter:

Printer Type: al Compatibles TI

Prirter Part: ehp -

Set as default and quit

| ok | [ camcal | | Hep |

4.9 Advanced List Branches...

This option list the branches and ALL associated data (except some of the number details in Calculate Resistance) in a
sort of a form view. Even the data in Calculate Resistance can be seen if you select a branch in the list and click the
Calculate Resistance button. When you select this option the following dialog box appears:

(Sorted by Num Ascending)

Mame Enode Type Code Resistance Fan/Reg... CValReg...
10REG 1605 ALimitQ Bleeder 0.035192 1.4

noname 1735 OMormal Chn.Pillar 47.623914 1.4
20Flat 1724 OMormal Chn.Rillar 40.619426 1.4
30Flat 1736 OMormal Section_Re 1.1859802 1.4
BELD 1725 OMormal Bleeder 0.894369 1.4 BYLAYER.
3eft 2330 OMormal Bleeder i 0.735094 14 BYLAYER
BLD 1715 OMormal Bleeder 1.012043 14 BYLAYER.
10Flat 1715 OMormal Bleeder 0.077555 1.4 BYLAYER.
10Flat 1600 OMormal Bleeder 0.717982 1.4 BYLAYER.
3Left 2130 Omormal Isolated I 0.015756 1.4 EYLAYER
noname 1035 OMormal Track_Inta 0.165793 1.4 Cyan
noname 130 OMormal Track_Inta 0.014523 1.4 Cyan
noname 32 OMormal Track_Inta 0.060181 1.4 Cyan
noname 130 OMormal Equip.Door 10.944318 1.4
3eft OMormal Face 0.062871 14 BYLAYER
30Flat OMormal Face 1.388839 14 BYLAYER
A0Flat OMormal Face 0.046835 1.4 BYLAYER.
1a

IACI -t [a A Pr— ot tim Mimme 10 AAAT10

R = e R e R e R e T e [ e T = R e Y e Y e [ e Y e [ e e Y ]

Calculate Resistance ViewPoint to Branch Delete Branch HighLight Branch Clear HighLight Select Branches To Edit Above

Ignore case of text for sort Close and Update Cancel Pick Branch to Show in List List Changes Prompt Before Deleting Branches

ote: The number column for the branches will change an Close and Update if you have made changes. The last modified branch will be at the top next time you open this
dialog. All branches will be renumbered accordingly.

Note: Use the Horizontal scroll bar at the bottom to see all the data to the right or resize the dialog at the edges.
->Sorts any column/parameter ascending on first click and descending on second click.
—>Shows the arrow at the top indicating sort direction.

—>You can sort by several parameters by doing the third most important first , then the second, then the Primary
parameter last.
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—>The light green columns are the disabled data not appropriate for the branch type as well as any data that is not
modifiable. So if, for example, you cannot edit or enter something such as a quantity then the branch type is not one
that accepts a quantity. The best example is the Fan/RegulatorWidthMax column as it is only available for fan
branches or regulator branches. The Cvalue/RegulatorHeight column is only available for Leak branches and regulator
branches.

- Other than Branch Name the edit boxes will only accept valid numbers.

—>Pressing Enter during an edit of a edit box or dropdown does not close the dialog. Pressing Enter again will and ask
you if you want to save if changes have been made.

—>0n really large drawings clicking the header to sort may take 2 seconds or so.
—>There is some Error checking on Regulator branches for calculate resistance.
Note: any branch that uses data in the list to Calculate Resistance should be entered before pressing the Calculate
Resistance button. The main ones for Regulator Branch are: Quan, HeightMax and WidthMAX. For the leakage

branches the Cvalue if using the STOP-R formula.

—>Unlimited Branches in the List. However, the HC method currently at 4000 can be increased. The Gradient should
only be limited by the memory on the computer.

—->Shows the branch color text correct for White/Black AutoCAD background. If you use some shade of grey there
could still be a problem but it should not be a big issue.

—>Now has all the branch data in the List including the branch, polyline and arrow handles. You can sort by anything.
->Delete button should also never fail to delete any hidden or duplicate branch or any branch you do not like in the
list/drawing. Important Note: If you delete a branch from the list it is gone for good even if you click Cancel. For
this reason it pops up a warning to confirm the delete. If you want to Delete several branches and you don’t want to

be warned for each one then you can uncheck the checkbox which says Prompt Before Deleting Branches.

—>Calculate Resistance button brings up the standard calculate resistance dialog for the currently highlighted
branch. Remember the above note and fill in any data needed before you click this button.

->View/Point to Branch Button simply points to the branch selected and ask to erase the arrow then if you want to
zoom previous.

—>Highlight Branch Button highlights the selected branch in Magenta with a thick polyline width. Although it does
not currently Zoom to the area where the branch exist in the drawing.

—>Clear Highlight Button Clears any and all branches that have been highlighted using the Highlight Branch button.

->Select Branches to Edit Above Button Allows you to draw a closed polygon around just a group of branches in the
drawing you want to edit in the list.

—>Ignore case of text for sort checkbox does not consider the capital letters as such lower case should come first
such that zzz is better than AAA even in descending.

—>Close and Update Button Closes the dialog and updates the changes in the drawing.

—>Cancel Button Closes the dialog without saving changes but prompts you if changes have been made to be sure you
want to cancel and lose the changes.

—>Pick Branch to Show in List Button allows you to pick a branch on the drawing and will highlight it in the list.

- List Changes Button List all the changes you have made in the current editing session. Below is an example of List
Changes Dialog box. The dialog box is sortable, resizable and the changes of the current session are orange.
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B List of Changes [m] X

Num Name Shode Enode Type Code NVP Resistance Fan/Re... CVal/R... Color HideQ GasC.. Length CalcR... CalcQ RFor... KFactor
10REG 1600 1605 [FRegulator| Bleeder 0.00 0.967526  8.0000  4.0000  BYLAYER No 000 57.4796 [58.0000] S50.0  H/w [[77.00
noname 1935 1736 | 2Normal | Chn.Pillar 0.00 47.623914 1o EERER o 000 sl s4B2. 159 WW 150000

1

2

3 20Flat 1720 1724 ONormal | Track Inta 0.00 40.619426 14 BYLAYER No 000 7234.. 7234.. 122 HW 1500.00

4 30Flat 1735 1736  ONormal  Section_Re 1 1.189802 14+ [ 0.00 1206... 1206.. 350  H/W 180.00

6 3left 2430 2330 ONormal  Bleeder 0.00 0.735004 1.4 BYLAYER 0.00 1167.. 1167.. 500  H/W 100.00

7 BLD 1725 1715 ONormal  Bleeder 0.00 25 1.4 BYLAYER 0.00 892.9.. 892.9.. 631  H/W 180.00
3left 2030 2130 ONormal  Isolated_I 0.00 0.015756 14 0.00 562.7.. 562.7.. 970  HW  46.00
noname 30 130 ONormal  Equip.Door  0.00 10.944318 14 0.00 120.2.. 05000 163  H/W  20.00
Sieftt | 2130 2430 ONormal Face 0.00 0.028585 14 BYLAYER 0.00 201.3.. 2013.. 115.0 [SF/Area  46.00

The below is an example of branches sorted by Type in descending order and scrolled to the right a bit so you can see
some of the other valuable data with the Hide Quantity column pop-down so that you hide a quantity for a branch.
This is one of the only places that you can see the KFactor in list form. The lighter shade of green indicates
values that cannot be changed in the list either because they are calculated or not valid for the branch type. Clicking on
one of the columns with the lighter shades of green is a good way to select a whole row while editing or when you want
to see the complete standard blue/grey (may depend on the your color scheme in windows) highlight for a whole row.
You can also grab the edges and resize the dialog box.

B Advanced List Branches O s
T);fJe Code NVP Quan Resistance Fan/Re... CVal/Re... Color HideQ GasC... Length CalcR... CalcQ RFor... KFactor
4LimitQ Bleeder 0.00 35 0.036192 0 1.4 BYLAYER Mo 0.00 57.4796 57.4796 50.0 H/W  100.00
4LimitQ Section_Re 0.00 35 0.119205 ] 1.4 Mo 0.00 120.8... 120.8... 35.0 H/W  180.00
4LimitQ Main_Retur 0.00 635 0.029484 ] 1.4 Mo 0.00 94,4307 94.4307 63.0 HwW 57.00
4LimitQ Section_Re 0.00 20 0.117503 0 1.4 Mo 0.00 118.1... 119.1.. 12.2 H/wW  180.00
4LimitQ Section_Re 0.00 30 0.138258 0 1.4 BYLAYER 0.00 140.2... 140.2... 30.0 H/W  180.00
4LimitQ Section_Re 0.00 35 0.181140 ] 1.4 No 0.00 183.7... 183.7.. 35.0 H/wW  180.00
4LimitQ Main_Retur 0.00 63 0.057467 0 1.4 0.00 184.0... 184.0... 63.0 HwW 57.00
4LimitQ Isolated_L.. 0.00 45 0.013219 ] 1.4 BYLAYER 0.00 98.5866 98.5866 45.0 H/wW 57.00
4LimitQ Belt 0.00 45 0.030482 ] 1.4 Mo 0.00 61.8309 61.8309 45.0 HwW 90.00
3Leak None 0.00 0.00 814.886265 ] 1.4 Mo 0.00 86.3417 86.5417 3.8 S5TOP-R NfA
3Leak None 0.00 0.00 814.886265 ] 14 Mo 0.00 134.8... 134.8.. -1.9 STOP-R NfA
3Leak None 0.00 0.00 814.886265 ] 1.4 Mo 0.00 215.1... 215.1.. 13.3 S5TOP-R NfA
3Leak None 0.00 0.00 1011.166... ] 1.4 Mo 0.00 84.4432 84.4432 3.3 S5TOP-R NfA
3Leak None 0.00 0.00 1011.166... ] 14 Mo 0.00 134.0... 134.0.. -1.1 STOP-R NfA
3Leak None 0.00 0.00 1305.197... ] 1.4 Mo 0.00 217.2... 217.2.. 9.8 STOP-R NfA
1Fan Main_Retur 0.00 0.00 0.0001 ] 1.4 Mo 0.00 304.2... 999.0... 331.2 MNone NfA
OMormal Chn.Pillar 0.00 0.00 47.623014 ] 14 Mo 0.00 848.2... 848.2.. 15.9 H/wW  1500.00
ONormal Chn.Fillar 0.00 0.00  40.619426 ] 1.4 Mo 0.00 723.4... 7234.. 12.2 H/W 1500.00
ONormal Section_Re 0.00 0.00 1.189802 ] 1.4 Mo 0.00 1206.... 1206.... 35.0 H/wW  180.00
OMormal Bleeder 0.00 0 0.894369 ] 1.4 BYLAYER Mo 0.00 789.1... 789.1.. 50.9 H/wW  180.00
ONormal Bleeder 0.00 0.00 0.735094 ] 1.4 BYLAYER Mo 0.00 1167.... 1167.... 50.0 H/W  100.00
ONormal Bleeder 0.00 0 1.012048 ] 1.4 BYLAYER Mo 0.00 892.9... 892.9.. 63.1 H/wW  180.00
ANArmal Rlaadar nnn n n n77555 n 14 aYl AYER N nnn 1731 1231 snn anw nann Y
< >
Calculate Resistance View/Point to Branch Delete Branch HighLight Branch Clear HighLight Select Branches To Edit Above
Ignore case of text for sort Close and Update Cancel Pick Branch to Show in List List Changes [/] Prompt Before Deleting Branches
Mote: The number column for the branches will change on Close and Update if you have made changes. The last modified branch will be at the top next time you open this
dialog. All branches will be renumbered accordingly.
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4.10 List Fans...The list of fans appear in a dialog box as shown in the following example. This option allows you to
load in any fan files that were created in the option Define/Edit Fans. It displays the fan reference number, name, blade
setting, axial speed, and air density that was entered. It also allows you to print the list.

Fan List Blade Settings &J
Fan File Name: C\applied r18\datadir DEMOMINE FAN |
Load Fan File... |
Fan # Fan Name Blade Settings Speed Density
1 Joy_H-96-58 -3=9deq. 280.00 0.075
2 Joy_H-56-58 -2=12deg. 880.00 0.075
3 Joy_H-56-58 -1=17deg. 880.00 0.075
4 Joy_H-56-58 +1=22deq. 880.00 0.075
5 Joy_H-56-58 +2=27deq. 880.00 0.075
6 Joy_H-56-58 +3=32deq. 880.00 0.075
7 Joy_H-96-58 +4=37deq. 880.00 0.075
8 Joy_H-96-58 +5=42deq. 880.00 0.075
Done ] I Print List

4.11 Configure Branches

The branch configuration file contains the color, line type and default parameter values for calculating the resistance
for each branch code. The parameter values you specify will appear as the code defaults in the resistance calculation
edit box when you are creating a new branch or modifying an existing branch. When you select this option, the
following dialog box appears.

Branch Code Defaults

X

Branch Code Cosmetics:

Branch Code  Description

MVCO1 |solated_Intake FS

MVC02 Track_Intake

MVC03 Belt v Color: Blue v I:I
[Belt |

Tabulate Branch Quantities for this Code Line Type: | CONTINUOUS i

Regulator Branch Defaults (Applies to Regulator Type Branches only):

Regulator Height Max:  [4.0000 Regulator Width Max:  |8.0000 Regulator Quantity  |50.0000

Regulators: Uncheck to automatically set above defaults without asking:

DAskto use defaults on Branch Type Askto use defaults on Branch Code Setfor ALL Codes

Calculate Resistance Defaults:
# of Stoppings 0 Airway Width (ff) |17.000 k Factor (Ib min"“2/ft"4)
Leak (kefm/f™2/inW G) [0.500 Area (ft"2) 110500 # of Entries

Area of 1 STPG (ft"2) 113.000 Perimeter (ft) 47.000 R per Entry (in min~2/ft"6)

IS
[ ]
]
=

Airway Height (ft) 6.500 Shape Factor (2351 R/1000 units (in min~2/ft"6) |1.000

Cancel Help




Each ventilation drawing can have a unique branch configuration file. A default configuration file called
VENTCODE.CFG is provided with the software and is automatically loaded into the configuration file (drawing
name).cfg. You can edit the file as required. Some parameters are not relevant to all branch codes and can be ignored,
for example, a leakage branch will have stoppings but not a normal branch.

Branch Code-Description: Branch codes are used to specify a group of branches that will have the same appearance
on the drawing, i.e., the color, line type and branches for which a common set of parameters will be used to compute
the branch resistance. The list of codes and their default names are given in the code list, but you can customize the
names by adding a Description which will appear in all references to the branch code in other options. The Description
display will accommodate a maximum of 15 lower case or 12 upper case characters.

Tabulate Branch Quantities for this Code: This checkbox tells the MineVent program to sum up the quantities for
branches that use this code. The "tabulated" or summed-up quantities will be listed in the Review Network Messages
after the MineVent program has run.

Branch Code Cosmetics: You can specify a default Color and Line Type: for each code.
Color: You can select the color by scrolling through the drop down list or type in the color. Except for the
standard AutoCAD colors, the color are designated by a number. When you select or type in a color number,
the actual color shows in the dialog box, so you will know how the branch will appear in the drawing. To
assign a color by typing, key in the number and press the Enter key. Adjacent color numbers tend to be
similar in appearance. This feature makes it easy to assign different shades of one standard color to a common
group of branches, such as all intakes.

Line Type: You must select the line type from the drop down list of standard AutoCAD line types. If you
really need a line type that is not in the drop down list you can edit the cfg file manually in Notepad.

Regulator Branch Defaults:

This allows you to set the default regulator height max and width max and regulator quantity for each code. When you
Define a New Branch, Edit/Modify a branch, or use Advanced List Branches the defaults will automatically be set or
it will ask you to confirm that you want to use the defaults if you have checked either of the Ask to use defaults
checkboxes. Ask to use defaults on Branch Type will ask you if you want to use the defaults when a Regulator type
branch is selected in Define New Branches, Edit/Modify Branches or Advanced List Branches. Ask to use defaults on
Branch Code will ask you if you want to use the defaults when have a Regulator type branch and you select the code in
Define New Branches, Edit/Modify Branches or Advanced List Branches. The Set for ALL Codes button sets the
checkboxes for all 12 of the branch codes to whatever “ask” defaults you have for the current selected Code.

Calculate Resistance Defaults:: You can assign default dimensions to the various parameters which are used to
compute the branch resistance. All parameters are given a default value, but not all apply to a specific branch code. For
example, the formula for calculating resistance for an intake does not use information about stoppings which are
applicable only to leakage branches. In addition, you may want to compute the resistance for rectangular intakes using
the height-width formula and other shaped intakes with the perimeter, area and shape factor information. Therefore the
area default does not need to equal the product of the airway height multiplied by airway width.

4.12 Global Resistance Change: Use this option to change the resistance of multiple branches. The resistance can
be changed for all branches with a specified name, code, type, formula and/or selection. It can also change branches
regardless of name, code, type, formula or selection set by choosing ALL in the edit box or pop down lists.

When you select this option, the following dialog box appears.
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Resistance Formula to Use LSE With EQ-BP: 1st 2 uses existing EQ-BP data =kips nonmatching

=il
SF/Area : Shape Factor-Area (®) None Update branches that do not use EQ-BP. Skip others
P/frea : Permeter-frea
STOP-R : Stoppings Resistance () Use EQ B-P entries below on branches that have it. Skip others
RA1000 : Resistance per 1000 units
PresCuan: Pressure and Quartity for one Branch
SURVEYED: Pressure and Quantity from file
R/Entry : Entry Resistance

() Ignore Current EQ-BP use entries below and EQ-BP for all

() Ignere Cumrent EQ-BP use None for all

Ainway Height ft) k Factor (b min"2/f"4)
Airway Width ) 16.000

Filters For Global Change The branches which match below criteria:

Name: Code:  ap w| Type gnomal v | Fomua  pay v| KFactor: [99.00 >Select<

Branch CODE DEFAULTS shown.

Cancel

If the fitter formula is Not All uses previous data and skips amy not matching EQ-BP

Most of the information here is also in the help file if you click the help button on the dialog. However,
the below is easier to read and has important information.

The program has the ability to change branches based on surveyed data from a file using the SURVEYED: Formula
Pressure and Quantity From File. But you must have the dwgname.P and dwgname.Q files for this to work. If either of
those files do not exist it terminates. If there is a missing branch/node in one of those files or bad data then you can
either Ignore, Edit for that branch or Abort. If you choose to Abort it will stop the program but the previous branches
before you hit abort will still be updated with the new resistance data.

Global Change Motification >

SURVEY:Cannot Change Resistance.
Bad Quantity or Pressure in File(s)
Branch: Start Node=3, End Node=2, Name =G

lgnore Aport

Enhancements:
->Uses Length from Calculate R when possible. Usually the same as the polyline length but could differ
->More flexibility and ease for branches that use or do not use Equal Branches in Parallel (EQ-BP)

Resistance Formula to Use At Top Left Main Resistance Formula:

Use this list box to select the formula that will replace the existing formulas in the desired branches. This is the formula
that will be used to calculate (and replace) all the branch resistances to be changed based on the Filters for Global
Change.

USE With EQ-BP (Equal Branches in Parallel): 1st 2 uses existing EQ-BP data Skips nonmatching:

—>1f you select None Update Branches that do not use EQ-BP Skip Others. It will only change existing
branches that do not already use EQ-BP.

—>1f you select the Use EQ-BP circle it will only change existing branches that use EQ-BP.

- 1f you select Ignore Current EQ-BP use entries below then it will use the EQ-BP formula on the branches
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that meet the criteria and make them all EQ-BP based on the # of entries.

—>1f you select Ignore Current EQ-BP use None for all then it will convert/update all branches that meet the
filters to NOT using EQ-BP.

(see below Filters and Formula)

Filters For Global Change The Branches which match the below criteria:
This section contains the parameters that need to match in order for the branch to use the new formula.

->Name: Use ALL to change all branches regardless of the name. Or enter a valid branch name. If you name
one or more branches you would like to change.

—>Code: Use this option to change all branches with the desired code.
—>Type: Use this option to change all branches with the desired type.

—>Formula: Use this option to change all branches with the desired formula.
*** Increases the power and flexibility dramatically. But has implications ***

1. If the main resistance formula matches the filter formula:
Then it uses existing data where appropriate if the formulas match:

a) STOP-R (Leak Branches) will use the # of stoppings from the previous branch data.
b) For the H/W formula you can enter X+(a humber) to height. But only height and H/W formula.

c) Any existing lengths entered by hand not calculated will be used this is valid not only for
matching formulas but for anyone that uses the length.

d) Use With EQ-BP. (Equal Branches in Parallel) It will compensate by making sure that previous
branches using EQ-BP match and skip any that do not.Unless you use one of the Ignore options.

If you select None Update Branches that do not use EQ-BP Skip Others. It will only change existing branches
that do not already use EQ-BP.

If you select the Use EQ-BP circle it will only change existing branches that use EQ-BP.

If you select Ignore Current EQ-BP use entries below then it will use the EQ-BP formula on the
branches that meet the criteria and make them all EQ-BP based on the # of entries.

If you select Ignore Current EQ-BP use None for all then it will convert/update all branches that meet the
filters to not using EQ-BP.

2. If the main resistance formula DOES NOT match the filter formula:
Then it uses the data in the dialog edit boxes to replace the branches with the filter formula with the main
resistance formula at the top:

a) Selecting ALL/None replaces all branches with the main resistance formula and calculates the
length based on the branch polyline. It does consider the name, type, code, and selection filters for
the change. But NOT the K-Factor because that may not be defined if a branch has no existing
resistance data. THIS OPTION COULD BE POWERFUL FOR CHANGING ALL OR A GROUP
OF Branches TO A DESIRED RESISTANCE ALL AT ONCE. SUCH AS THE SURVERYED
FORMULA: Pressure and Quantity from file. Or any formula for that matter. Surveyed likely would
make the most sense.

b) If the filter formula is Not ALL then it will use existing branch resistance data for the length when

applicable. Note: For formulas that use the length Calculate Resistance allows the user to enter a
length that is NOT the actual polyline length which it initially calculates.
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c) USE EQ-BP: If filter formula is ALL it replaces all branches matching the other criteria to EQ-BP
or None regardless of what their state was before. The ignore options are available. For branches
that have a resistance formula based on the number of entries. Basically everything except the last
one R/Entry. If the Filter Formula is not the main it will still convert based on the number of entries
in the “other/old” formula.

->K-Factor: Use this option to change all the branches with the desired K-Factor. If this is -99.0 then it is
ignored and all branches will be changed regardless of the K-Factor.

->>Select Button<: If you use the Select button the command line prompts allow you to draw a polygon that
encloses the region containing the attribute blocks of the branches you want to modify. Only the branches
inside the polygon that meet the selection criterion are modified.

Enter a Name or leave ALL then pick the branch code, type and formula from the drop down lists and enter the K
Factor then click the select button if you only want to change a selection set of branches. To change all the branches
selected use the following settings: Name: ALL, Code: ALL, Type: ALL, Formula: ALL (see notes above as for the
consequences), K Factor: -99.00. Setting these values to anything else will filter accordingly. If you do not use the
Select button the program will change all the branches in the drawing based on the Resistance formula and filters
chosen. Branch length from Calculate R is used (not necessarily the actual poyline length but would be unless you
manually entered a length in CALCR for that branch). If any of the branches in the selection do not have a resistance
formula and data available then the following dialog box appears and gives you the option to either ignore the branch

Global Change Motification

Cannot Change Resistance.
Mo Resistance data available.
Branch: Stat Mode=501, End Node=1, Name = z2z

resistance or edit it and change the resistance as desired. If you choose to Abort it will stop the program but the
previous branches before you hit abort will still be updated with the new resistance data.
The Edit button brings up the Modify Branch dialog box as in section 4.2.

The parameter values correspond to the defaults in the branch configuration file based on the last code you selected
from the dropdown list. You can change any of them; usually only the K factor is increased to reflect the deterioration
of the airway walls due to age. However, if all you want to change is the K-Factor you may want to consider using
Global K-Factor Change but this option is more flexible based on formulas and filters. There is a hidden feature for the
Airway Height only: If, for example, you put X+3 in the Airway Height box it will add 3 to the existing Airway
Heights. If this feature is useful to you in other areas you may request it. Right now only for the Height and Width
Formula.

Note: This option does not change the default values in the cfg file. To change the defaults use Configure Branches.

After the changes have been made the following dialog box comes up showing the new resistance values and the
branches that were changed:
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Global Resistance Changes @
Mum MName SMode EMode Type Code Pres Guan Fes
in W.G. kcfm in mir" 2/ "6

1 10REG 1600 1605 4 & 0.00 35 0043524 -
2 noname 15935 1736 1] 11 0.00 0.00 0642376

3 20Fat 1720 1724 1] 11 0.00 0.00 0.547810 £
4 30Fat 1735 1736 1] 5 0.00 0.00 0513735

5 BLD 1736 1725 1] & 0.00 0 0597532

6 3left 2430 2330 1] & 0.00 0.00 08334015

7 BLD 1725 1715 1] & 0.00 0 0676154

g8 10Fat 1605 1715 1] & 0.00 0 00593266

5 10Fat 2330 1600 1] & 0.00 0.00 0863436

10 noname 32 130 1] 1 0.00 0.00 0044845

11 noname 31 32 1] 1 0.00 0.00 0.130850

12 noname 30 130 1] 3 000 0.00 0000379

13 3left 2130 2430 1] 10 0.00 0.00 0152474

14  40Fat 1045 1440 1] 10 0.00 0.00 0.113585 5

If a branch is detected that does not have any resistance data associated with it, i.e. Calculate R was not used. Then the
program catches this and ask you if you want to Ignore or Edit the branch in question. It does this for all the branches
found in the selection set that have no resistance data. Globally changing the resistance can have an effect on the
List/Draw Velocity data as the data is only changed if you use the H/W formula. You will get this notification when
the function completes:

AutoCAD Message *

If you use List/Draw Velocities H/W formula has updated the data.
All other formulas have not changed the height and width velocity data.

4.13 Global K Factor Change: This option allows you to change the K factors for calculating resistance for a group
of branches and to recalculate their resistances. If you do not select the branches to be changed then the whole network
will be changed. You may filter out the branches to be changed by specifying the old k factor, code, type, and the
selection set. When you select this option, the following dialog box appears.

Global Resistance K Factor

MNew K Factor (b min ™25 "4):

Old K Factor b min“24"4):

Code: I ALL

Type: lﬁLL
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After you select OK it may pause for a few seconds while it makes the calculations and then you will be presented with
the Global Resistance Changes dialog box as in the Global Resistance Change option that shows the branches that
have been changed and the updated resistances. If you use an old K factor of -99.0 it changes them all.

4.14 Show Resistance Data on Blocks
This option shows the Height, Width, KFactor and Entries on the branch attribute block as shown below:

:57.0 _E:1

The above is a regulator branch and the 4.0 and 8.0 is the Height Max and Width Max respectively. On all other
branches you simply will not see the regulator data. To make sure what you are looking at is accurate you should run
this menu option every time you make changes to branches. The resistance data text is on the layer VENT_RESDATA
S0 you can easily turn the layer off or change the colors. If you want to delete the layer you can go to Edit Menu and
Delete Layer and type in VENT_RESDATA. Note if you have previously used this option and update a branch it could
mess with the text position unless you run it again. If you intend on using this option it is best to run it ever time you
make a change to a branch or group of branches so that the data is accurate and the resistance data text is aligned
properly.

4.15 Find Isolated Node

This option helps you to find the branch block that contains the isolated node as reported by the Output messages from
Hardy Cross or Gradient Method.

Find Isolated Node [
Isolated Mode Mumber:

| oK | | Cancel |

Note: Find Isolated Node will point you to the branch attribute block that has the isolated node and not the node
itself. 'When this function finds the isolated node you should use the Erase/Delete Branch option and redefine the
branch using valid nodes.

CAUTION: This function can actually be used to find any node or nodes in the branch attribute blocks. It is assumed

that you will need to find the nodes in the attribute blocks mainly for isolated nodes that are reported by the MineVent
program. But the point is that it will find any node typed in if it exist in an attribute block not just isolated nodes. So do
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not use this function to determine if a node is isolated, only the results from the MineVent program can tell you that.

4.16 Color All Branches BYLAYER
This option changes all the Branch polylines, arrows and attribute blocks to BYLAYER. The attribute blocks will still
show white. This is good to color by Branch Code based on the colors set in Configure Branches.

A (CAMPS WARNING

This will set all the branch colors in the drawing to BYLAYER.

Which would match the code layers (MYC01 to MVC12) in Configure
Branches.

Mote this could take some time depending on the size of the drawing.

Click OK to set al the Branches or Cancel to do nothing.

Cancel
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5: NODE/BRANCH UTILITIES
The following options are used to specify fan characteristics and create the input files and run the Hardy Cross or
Gradient simulation for the MineVent program.

Define/Edit Fans...
Hardy Cross Metheod...
Gradient Method...

5.1 Define/Edit Fans

Define/Edit Fans >
Fan File Name: Chuserdata’testcase \TestCase1 FAN |
Load Fan File... Create New Fan File...
Fan Data:
Model  [M96_58- 1180 | Blads Setting 7 deg.
No.of Pais  [1g v| PresinwG)@pt [15000 | Fresin WG)@R6 000 | 0 None
Oty fecfm) @R 222000 | Gty tefm) @Ri6 [311.000
Pres (n'W.G) @Pt2 14.000 | Presin WG) @Pt7 _?.I]:H}
et 2 Qty fcfm) @Pr2 244000 | Gty fkefm) @F7 328.000 ]
Option 1 New Curve | FresinWG)@Rt3 13.000 | Presin W.G)@RE E ’_|
Qly (kefm) @Pt3 261000 | Gty fectm) @PL8 340.000
Pres n W.G.) @Ft4 12000 | Pres jn W.G) @RS [3.000
Fodal Speed (RPM £80.00
=it ) 2000 Qty fcfm) @Rt 276500 | Gty fecfm) @FtS [350.000
Fres {n W.G) @Pt5 11.000 | Pres jn WG) @Rt10 1.000
Hir Density (b/ft"3) 00750 oty kcim) @PL5 290,000 | Gty kefm) @Pt10 359.000
Fan Efficiency %: 70 Motor Efficiency %: 100
Belt Efficiency %: 100 Cost (4W-hr): [0.06
Dedete List Fans... <Back Neod
oK Cancel Help

This option allows you to create a new fan file, add a fan to an existing fan file or modify the data for an existing fan.
The dialog box shown below appears with the fan name defaulted to the fan file name specified in Edit Schematic
(located in the Output menu) unless you choose to select a different fan file name. It is recommended to use the same
fan file name that is in Edit Schematic.

Define/Edit Fans allows up to 99 fan curves, as does the Hardy Cross and Gradient Method. This is more for the
convenience of having several fan curves in the same file if that is needed. It is not expected that anyone would

actually have a mine with more than 10 fans much less 99, nonetheless either simulation would still support it.
Remember you could always have more than one fan file.

Note that the previous version of MineVent allowed for two types of fan data. You could enter pressures and quantity
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data from a fan curve, or provide the coefficients from a theoretical quadratic fan curve. The new version does not
allow you to enter coefficients for a theoretical curve.

CAUTION: Enter pressure and quantity data accurately e.g. if the quantity at a point is 232, enter 232 not 230. Put
as many points on the fan curve as you can to help convergence.

Load Fan File: Click this button to edit an existing fan file. A standard AutoCAD file open dialog box will appear
with the pattern extension .FAN. Browse your existing files for the fan file to edit.

Create New Fan File: Click this button to create a new fan file. A standard AutoCAD file creation dialog box will
appear with the pattern extension .FAN. Note: Each fan file can contain up to 99 fan curves.

Fan Data: The options for creating and editing a fan follow: If you are creating a new fan file a blank screen will
appear with the number of pairs defaulted to three. If you are editing an existing file, data for the first curve fan in the
file will appear. Use the <Back and Next> options below to display the desired set of fan data.

Model: Enter a descriptor for the fan; up to 35 characters are allowed. The default name is Noname
Blade Setting: Enter the blade setting number, 35 characters max. Blade setting corresponds to one of the 50 fans.

No. Of Pairs: You must specify the number of pressure/quantity pairs you want to enter from the fan curve
anywhere from 3 to10. After you enter the number of pairs, edit boxes for the unused pairs will be grayed out.

Ref. #: This number is automatically assigned. Normally, it starts at 1 and increments from there each time you define
anew fan . If you delete a fan it does not change the fan numbers of the rest of the fans but the next new fan you define
will pick up at any missing numbers or just increment by 1. When you defined a fan branch, the fan reference number
you assign to that branch must corresponds to one of the fan curve reference numbers. Each fan file can contain up to
fifty fan curves.

Option: This pull down provides two sub-options: New Curve and Modify Curve. New Curve allows you to enter
pressure and quantity data and Modify Curve allows you to enter Type data for existing fan curves.

New Curve: This option allows you to enter pressure and quantity data from a new fan curve. The edit boxes for
Types and related data will be grayed out. You specify the No. Of Pairs of pressures and quantities from the fan curve,
note the fan Ref. #, enter the corresponding pressure and quantity values from the fan curve, the Axial Speed of the fan
and the Air Density.

Modify Curve: This option lets you change the Axial Speed and Air Density for an existing fans or combine two or
more existing fans in series or parallel to form an equivalent fan with its own fan reference number.

Pres @ Px: Enter the pressure for point X. Enter the pressures sequential, beginning with the first or left most point of
the fan curve. In imperial units the pressure is given in inches of water gauge.

Qty @ Px: Enter the pressure for point x. Enter the quantities sequentially, beginning with the first or left most point
of the fan curve. In imperial units the quantity is given in ten thousand cubic feet per minute.

Axial Speed: Enter the axial speed.
Air Density: Enter the air density.

Type: If you selected Modify Curve then the Types will be enabled (not grayed out). When you select the Type pull
down, the following pull down list of modification options appears. None means none selected.

-

0 None

1 UNEQ SERIES

2 UNEQ PARALLEL
3 EQ SERIES

4 EQ PARALLEL

5 SPEED/DEMSITY

41



Fan File Name: CMapplied r20NDATADIRNDEMOMINE FAN
Load Fan File... Create New Fan File...
Fan Data:
Model  [NONAME | Blade Setting 1
3 [ ] ™ee [1uNEQSERIES ~
[ ]
o I:I Hof Fans 2
Ref & s 0 [ | tstFanRef#
Option 2 Modfy Curve I:I 5nd Fan Ref # I:I
1]
1] [ 1]
Fan Hficiency % 70 Motor Efficiency %:
Belt Eficiency %: Cost (S/AW-r)
Delete Copy./Paste. .. Show Curve. . List Fans... <Back Mesd >
Cancel Help

The fan dialog box will appear as shown below with all the edit boxes for creating a new fan grayed out and the Type
and related information on the right enabled.

UNEQ SERIES: This option lets you combine two equivalent fans in series into one equivalent fan. The fans to be
combined must already exist in the file. You will need to specify fan reference numbers of the fans to be combined.

UNEQ PARALLEL.: This option lets you combine two non-equivalent fans in parallel into one equivalent fan. The
fans to be combined must already exist in the file. You will need to specify the fan reference numbers of the fans to be
combined.

EQ SERIES: This option lets you combine two equal fans in series into one equivalent fan. Since you are combining
equal fans, you will only need the fan reference number for one existing fan curve.

EQ PARALLEL.: This option lets you combine two equal fans in parallel into one equivalent fan. Since you are
combining equal fans, you will only need the fan reference number for one existing fan curve.

SPEED/DENSITY: This option lets you create a new fan reference by modifying the Speed and Air Density Values
for an existing fan.

# of Fans: Number of fans that will be combined into an equivalent fan.
1st Fan Ref. # & 2nd Fan Ref#: Enter the reference number(s) of the fan or fans to be combined or the fan to edit.

CAUTION: The fan number(s) must be defined previously in the fan file. For example if you want to combine fan 1 and
fan 8 into a new modified fan curve 10 then fan curve 10 needs to be after fan 1 and 8 in the list.

42




Fan, Belt, Motor Efficiencies and Cost: Enter the fan efficiencies and cost per kWhr from the manufacturer. This
data will be used to calculate the cost of running the fan per year. The calculations performed are as follows:

airhp = ((quantity * 1000.0) * deltap * 5.2)/33000.0
Quantity and DeltaP from Fan Operating Point

brakehp = airhp / (FanEfficiency/100.0)
motorhp = brakehp / ((BeltEfficiency/100.0)*(MotorEfficiency/100.0))
kw = motorhp * 0.746

cost_of fan = Cost * kw * 24.0 * 365.0
overall_avg_eff = (FanEfficiency+BeltEfficiency+MotorEfficiency)/3.0

Delete: Click this button to delete the currently displayed fan description and curve data from the file. Note that
deleting fans removes that fan reference number from the list so that the fan reference numbers may not be in
incremental order. For example if you delete fan reference number 4 then the list might end up having 1,2,3,5,6,7. If
you then add a fan at the end your fan list will end up having 1,2,3,5,6,7,4. So if you want to keep your list in order then
you might just want to change the data to match what you want rather than deleting the fan from the list.

Copy/Paste: Clicking on the Copy/Paste button will bring up the following:

Fan Data:
Model  [M96_58- 1180 | Blade Setting |17 deg.
No.of Pairs  [qg v Presinw| i [] 0 Nore
Qty (ccim) Curve Number 2 @
Fres in W) p DataD di Quantity Data Acsendi :|
ressure Data Descending uan ata Acsending
E 2 ay i) ] —
Option 1 New Curve w b | :| I:I
Gty fcfm) Do |
Pres (in W, :‘
Axial Speed (RFM 880.00
al Speed | ) Gty fkefm) @
Pres {in W, :‘
Air Density (b/ft™3) 00750 Gty ecfm) @
Fan Effici W 70 % 100
e []shew Current Curve Points Above f -
Beft Efficiency % 100 Note: Numbers only and only one blank line after last number. |
Delete | Copy/Faste... oK Cancel «Back Mt >
; !

From here you can switch to the program where your fan curve data resides, copy it and paste into the large edit boxes
below the Pressures and Quantities headings. Note: Please make sure the pressures are descending and the quantities
are ascending, just as in the main Define/Edit Fans dialog. You do not have to have the same number of points as
what is in the curve you are editing or creating. The OK button will save the changes and update the current curve. The
Cancel button will disregard any changes. The Show Current Curve checkbox will toggle on and off showing the
current curve data in the boxes above. Where they can be edited or copied into another program. It will erase any
existing data in the boxes. Below is what happens when you click the Show Current Curve Points Above:
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A

Curve Mumber 2

Pressure Data Descending Quantity Data Acsending

15.000 222.000
14,000 244,000
13,000 251,000
12,000 276,500
11.000 2590.000
9.000 311.000
7.000 32B.000
5.000 340.000
3.000 350.000
1.000 355.000

Show Current Curve Points Above
Mote: Numbers only and only one blank line after last number.

oK Cancel

Show Curve: Clicking the Show Curve button will bring up the following dialog box showing the Current Curve
Graphically. In the below I used the ShowCross option and hovered the mouse over point 5. At the top is always the

& Fan Curve
Curve Number 2 Name:M96_58 - 1180 Blade:17 deq.

288.6. 11.1

16.00

14.49

12.98

11.47

9.96 Curve 2, Name=M9_58 - 1130 Blade=17 deg.[5]: 280.0,11.0

8.45
Pres
6.94
5.43
3.92

2.41

0.90
222.0 249.4 276.6 304.2 3. 359.0

Quan

Options: | showCross

Operating point not shown in Define Fans.Run Simulation with this fan curve, if not
already, and use Modify Branch to see.

Curve number, Name and Blade Setting. The operating point is NOT shown in Define/Edit Fans, because at this point
we do not know if the simulation has been run or if the fan curve is actually in use. Although this is not impossible to
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do here it could get confusing so we only show the fan curve operating point in Modify Branch Parameters. Check out
some of the Options and feedback is welcome for improvement.

List Fans: Click this option to display a list of the fans in this file. This option brings up the same dialog box as does
List Fans in the Branch menu.

<Back: Click this button to view or edit the information for the previous fan in the file.

Next>: Click this button to view or edit the information for the next fan in the file. If you reach the last fan in the file,
the following dialog box appears.

Warning Message

End of Fan List detected.
Define/Add a new fan?

e

Click the Yes button to add another fan to the file. The above dialog box will appear without any data.
OK: Click the OK button to save your changes.

5.2 Hardy Cross Method

This option reads the drawing information (mainly the branch attribute blocks) and creates an input file for the Hardy
Cross algorithm. The following dialog box appears when you select this option. The defaults are from the previous
run.

-

Create Hardy Cross Input File

Fan File Mame to Use : C:applied r18\datadir  DEMOMINE.FAN

Browse Bdsting Fan Files...

LI

Maimum # of iterations:

I
=]
(=]

=
=
=1
—

Comection Factor (ocfm):
lterations for Intermediate Output:
Topological Information [1/0]:

Raw Data Output Flag [1/0]:

il

|  RunHardyCross | | Cancel | [ Help..

Fan File Name to Use: The fan file name defaults to the name used in the previous session. If it is the first execution
then the fan file name defaults to what has been set in Edit Schematic. You can type in a new fan file name or click the
Browse Existing Fan Files button to select from the list of existing fan files. When you click the button, an AutoCAD
file open dialog box appears with the pattern extension .FAN.

Maximum # of iterations: The maximum number of iterations limits the MineVent program to the number you
specify. This feature prevents the program from running on endlessly if it is unable to converge. You can increase the
number of iterations if the program fails to converge. Most problems converge well within 200 iterations, but
occasionally a problem will require three to four hundred iterations. Non-convergence is usually associated with an
input data problem; evaluate the results from the non-convergent solutions to decide whether increasing the number of

45



iterations is likely to lead to convergence.

Correction Factor: Theoretically the net flow should be zero at every node. The correction factor is the allowable net
flow error in thousands of cubic feet, e.g., a correction factor of 0.1 is 100 cubic feet.

Iterations for Intermediate Output: The results of the iterations will be saved after every sequence of iterations you
specify in this option.

Atmosphere Node Number ID: The atmosphere is usually designated as Node 1. It is recommended to maintain
Node 1 as the atmospheric node because the MineVent functions only allow node 1 to not be duplicated and it is
assumed that you will follow this logic.

Topological Information [1/0]: Usually this parameter is set to zero, but you can set the parameter to 1 to save this
data. The information appears in the WORK.OUT file.

Raw Data Output Flag [1/0]: Set this parameter to 0 because the node and branch information is available as part of
the MineVent input.

5.2.1 Run Hardy Cross:
This option creates the Hardy Cross input file, <DRAWING NAME>.PEN, and executes the Hardy Cross algorithm
from inside AutoCAD. The command line will list the steps performed as shown in the following example.

If there is a problem with the input file, a message will say the creation attempt was unsuccessful or that it cannot find
the output file <dwgname.png> or work.png. The most frequent cause for failure is an incorrectly defined fan file. In
that case use Define/Edit Fans above to correct the fan file.

If the DRAWING NAME.PEN file is successfully created, this option executes the following steps:

1. Deletes unnecessary WORK.* files from the current directory.

2. Deletes the DRAWING NAME.OUT (MineVent Program Output file).

3. Deletes the DRAWING NAME.PNQ (Pressures & Quantities Output file).

4. Copies the DRAWING NAME.PEN file to the WORK.PEN file.

5. Executes the PENVENT.EXE (Hardy Cross Ventilation Program).

6. Copies the WORK.OUT file to the DRAWING NAME.OUT file.

7. Copies the WORK.PNQ file to the DRAWING NAME.PNQ file.

8. Copies the WORK.MSH file to the DRAWING NAME.MSH file.

9. Copies the WORK.MSG file to the DRAWING NAME.MSG file.

10. Copies the FAN_DATA .TXT file to the DRAWING PATH\FAN_DATA.TXT file.

Steps 1 to 3 essentially delete the unnecessary files and create the WORK file required by MineVent Program. Steps 6
through 10 copy all the output files into the DRAWING NAME files, where DRAWING NAME is the name of the
current drawing. NOTE: If you already have a Hardy Cross data file with the name WORK.PEN, you can run the
PENVENT.EXE Ventilation program from outside AutoCAD by going to the c:\applied\ventdir install directory and
typing PENVENT at the command prompt. For example:

c¢:\> cd \dwgpath
c:\dwgpath> copy dwgname.pen c:\applied.ri8\ventdir\work.pen
c:\dwgpath> cd \applied.ri8\ventdir
c:\applied.ri8\ventdir> penvent.exe
Since all the above mentioned files are in ASCII format, you can use any text editor to view or modify them.

After Step 4 is complete, the program begins Step 5, execute PENVENT.EXE. The following AutoCAD command
line prompt will appear after the program completes its analysis.

Press <RETURN> to continue
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After you press Enter (RETURN/ENTER) the Network Messages dialog box will appear. The Hardy Cross program
checks the input data for correctness. If invalid fans have been specified, that is, the fan file does not contain the fans
referenced in the fan branches, a message like the following example appears.

General Messages

0 " ERROR ™ FAN CHARACTERISTIC REQUESTED HAS NOT BEEN DEFINED . BRANCH 1

0 == PROBLEM EXECUTION DELETED AFTER DATA TEST

The most frequent cause for failure is one or more isolated nodes, that is, a node that is connected to only one branch or
the node is between two fixed quantity branches in series. MineVent considers the latter case node isolation because
the two requirements may not be compatible. Isolated nodes must be removed before Hardy Cross will run. In that case
a message appears in the Network Message dialog box as shown in the following example.

General Messages

] = ERROR™ |SOLATED NODE 2331

] = PROBLEM EXECUTION DELETED AFTER TOPOLOGY TEST

If the problem did not converge, the top line will say Problem did not converge after M iterations where M is the
maximum number of iterations you specified in the Run Hardy Cross option. Increasing the maximum number of
iterations may result in convergence. In either of the above cases additional messages will appear as shown in the
above example. If you scroll down the list, additional information appears. In the event that the network does not
converge you will be presented with the following dialog box:

Metwork does not converge

Options:
@) Adjust Calculation Parameters
Display Mesh Comection

Re-order Branch Input

OK | Cancel | | Hep |
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Adjust Calculation Parameters: Selecting this option and then hitting OK will bring the Run Hardy Cross dialog
back up and allow you to increase the maximum number of iterations or increase/decrease the correction factor.

Display Mesh Correction: Selecting this option and then hitting OK will bring up the Display Mesh Correction
dialog box and allow you to zero in on the problem areas. See below in this section as well as under the Output section
and Display Mesh Correction.

Re-order Branch Input: Selecting this option and then hitting OK will sort the branches by resistance and then bring
up the Run Hardy Cross dialog so that you can re-run the program with the branches re-ordered by resistance.

The problem may converge but the flow or pressure requirements may not be within the specified fan operating range
of one or more of the fans. In this case, the following message appears near the end of the list:

When valid data is input, the first line of the Network Messages dialog box will indicate whether the network
converged or did not converge followed by the number of iterations performed as shown in the following example. A
summary of the results follows including a list of any branches for which flow is indicated from a lower pressure node
to a higher pressure node. This happens due to the correction factor round off error and can be fixed by decreasing the
correction factor.

Network Messages

PROBLEM CONVERGES AFTER 7 ITERATIONS

Flow and Energy
# NAME SNODE  ENCDE AF1 AP2 QUAN
7 REG 1724 1725 -2.5280 -2.5010 16.3170
H0 MAINS M0 335 -4 4850 -4 4750 795140
Energy Usage:
Fan Ava. Awva Cost =
Ref Effic low Siyear
5 96.67 23513 12568481 ||
Total 12568481 il |
General Messages |
PROBLEM CONVERGES AFTER 7 ITERATIONS -

1+

DEMOMINE.D MINE VENTILATION NETWORK ANALYSIS OHIO AUTOMATION INC.

m

|| PARAMETERS

BRANCHES
NODES
MESHES

MEE

DUMMY
FIXED
LmiTa
LEAKAGE
NORMAL
FAN

]
—@Bmwoo

NWP
CONC

[=N=]

ITERATIONS 200 ad

Done

The top section shows any flow direction pressure drop issues as well as the calculated fan cost based on the formulas
described in Define/Edit Fans.
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OUT OF OPERATING RANGE

The ventilation network must be changed to correct such problems. Use an editor to display the contents of the
DRAWING NAME.OUT file. If the pressure and quantity point is only slightly off the end of the fan operating curve,
changing the points on the fan input to cover the required range may correct the problem. If the fan is operating off the
curve, but within the range of the fan data, use a spreadsheet such as Excel to draw the fan curve. The curve should be
a smooth line with no squiggles. Any irregularity in the curve is usually do to erroneous fan curve points. In other
cases, you must study your network to correct the problem.

MineVent checks the flow direction for each branch against the pressures at the beginning and ending nodes to be sure
the flow is from the higher to lower pressure node. In such cases the pressure differential will be small and occurs
because the Hardy Cross network analysis program works with absolute pressures; pressure differentials are
calculated from the Hardy Cross output. To eliminate these discrepancies, reduce the specified correction factor and
rerun the Hardy Cross program until the flow directions are consistent with the corresponding node pressures. If the
problem persists, the erroneous flows may be associated with fixed quantity branches. In that case, you will need to
modify the network.

If the problem does not converge after you have modified a network which previously converged at a normal fan
operating point, you should examine the changes. If no problems can be detected in the changes, the mesh correction
factors may help isolate the problem. They are computed for each iteration and will appear in the WORK.MSH file if
the network did not converge. You can display the meshes, one at a time, using the Display Mesh Correction under the
Output menu. In this option the meshes are listed in decreasing value of mesh correction factor. If you display a mesh,
the display shows the correction factor for each branch of the mesh. A high correction factor is an indication of a
problem in the network specifications.

Some problems will converge if the maximum allowed number of iterations is increased. If a network does not
converge, use Display Mesh Correction to view the mesh correction factors and note the size of the larger correction
factors. Then increase the maximum allowed number of iterations and rerun the MineVent program. If the network
still does not converge, compare the mesh correction factors for the new run to those from the previous run. Mesh
correction factors which decrease very slowly indicate a problem in the network. In such cases, the branches
associated with the high mesh correction factors should be investigated.

Multiple branches between the same two nodes can sometime cause convergence problems. Such multiple branches
can be eliminated by replacing them with one equivalent branch by using the multiple branches in parallel formula to
calculate resistance.

Some problems will not converge because too many fixed quantity branches have been specified and no solution can
satisfy all the requirements. Use fixed quantity branches judiciously to avoid such problems.

For more detailed information, view the DRAWING NAME.OUT file with an editor. This file can provide useful
information even if the problem did not converge. The fan and branch input data appears at the top of the file followed
by the results for the intermediate iterations you specified in the Create MineVent File option. For example, you may
have saved the results for every tenth iteration, in which case you will have data on quantities, pressures and branch
mesh correction factors after every ten iterations. Information about horsepower requirements appears near the end of
this file. If the network did not converge, view the DRAWING NAME.MSH file for a more concise summary of
correction factors.
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5.3 Gradient Method :

The Gradient Method is a second algorithm that can be used to simulate the network. The end result should be the
same as the Hardy Cross method. However, the Gradient Method tends to have better convergence and is more
efficient. It solves the whole network simultaneously rather than one mesh at a time as in the Hardy Cross method. So
if you are using the Hardy Cross method and cannot get it to converge then try the Gradient Method or vice versus. The
Output from the Gradient Method has the same information just formatted differently. When you select this option
the following dialog box appears:

Create MineVent Input File 1
.

Fan File Name to Use : CMapplied r 8datadir  DEMOMINE.FAN | |

Browse Bdsting Fan Files...

Mz terations:

=R
(=]

Comection Factaor (ocfm): .00

| PRunGradent | | Cancel | | Hep.. | T

Fan File Name to Use: The fan file name defaults to the name used in the previous session. If it is the first execution
then the fan file name defaults to what has been set in Edit Schematic. You can type in a new fan file name or click the
Browse Existing Fan Files button to select from the list of existing fan files. When you click the button, an AutoCAD
file open dialog box appears with the pattern extension .FAN.

Maximum Iterations: The maximum number of iterations limits the Gradient program to the number you specify.
This feature prevents the program from running on endlessly if it is unable to converge. You can increase the number
of iterations if the program fails to converge. Most problems converge well within 20 iterations, but occasionally a
problem will require more iterations. Non-convergence is usually associated with an input data problem; evaluate the
results from the non-convergent solutions to decide whether increasing the number of iterations is likely to lead to
convergence.

Correction Factor: Theoretically the net flow should be zero at every node. The correction factor is the allowable net
flow error in thousands of cubic feet, e.g., a correction factor of 0.1 is 100 cubic feet.
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5.3.1 Run Gradient :
This option executes the Gradient algorithm for the network. If the program does not find any problems or errors a

dialog similar to the following will appear:

MNetwork Messages @

N Analysis for Aiflow Networks -
N Version 2.00

MineWent Simulation

m

Number of Junctions................ 63
Mumber of Links ................... 68
Numberof Fans. .................. 1

MNumber of LimitQ/Requlators/Leak... 15
Comection Factor/Accuracy......... 0.001000
Mapdmum Trials ... 40

Specific Gravity ................. 0.0012 i

Analysis bequn Thu Apr 11 13:05:57 2013

Calculation Status:

0:00:00: Balanced after & trials

WARMING:LimitQ/Regulators that do not deliver flow
Limit3 35 snode = 1724 enode = 1725 has flow of 16.2742 requested was 20.0000

||
N
Energy Usage:
Usage Avg. Kaw-hr Ava. Peak Cost
Branch Factor Effic. Aot Kow Kow Sfyear
27 100.00 56.67 27 239.01 239.01 125621 48
Demand Charge: 0.00
Total Cost: 125621 48

You may scroll down to see fan cost, LimitQ and Regulator warnings, Node Results, Link (Branch) Results, the fan
operating range and any fan errors such as concave segments linear segments or other fan errors.

CAUTION: The Gradient Method will report any LimitQ or Regulator Branches that are reversed or that do not
deliver the requested flow. If a LimitQ or Regulator branch is reversed (i.e. has a negative flow) then those branches
should be reversed and the program re-run. The Gradient Method treats reversed flow as open and does not regulate
the airflow. It is a good idea to investigate ANY and ALL negative flow branches reverse them and re-run the program.
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In the event that any negative LimitQ, Regulators or Leakage branches are found the program will warn you with a
dialog box similar to the following after you hit OK at the bottom:

>
AutoCAD Message ‘

2 Negative Leakage Branches.
Please reverse using List Negative Quantities and re-run Gradient.

ok ]

You can reverse these branches in a number of different ways. It is suggested to reverse them using List Negative
Quantities as described in the Output Section. Note: List Negative Quantities draws the negative quantities on the
drawing before executing. For all other reversal techniques you should use Draw Quan/Pres before using. Also for
small airflows (-0.01) the program will not reverse because the quantity shown on the drawing is only to one decimal
place so that -0.01 becomes 0.0 which is not negative. It is rare to have quantities that small.

The main things that would cause the Gradient Method to fail are that the fan(s) are out of the operating range or there
is a syntax problem with the network, such as, isolated node or LimitQ or Regulator connected to the atmosphere. In
these cases the program will warn you with "Complete there are errors" and the following dialog will give more details
about the cause of the failure.

If there are no "syntax" type errors the program may fail to converge because there were too few iterations, the
correction factor is too small or the fan is out of the operating range. In which case you would see at the top of the
Network Messages:

Calculation Status:

0:00:00: Balanced after 7 trials
WARNING: Madmum trals exceeded 0:00:00. System may be unstable.

In this case look for the WARNING: Maximum Trials exceeded to know that you need to increase the number of
iterations (trials). In the above example the network actually did converge after 7 trials. So you should increase the
number of iterations to at least 7 and re-run. The Gradient Method will also tell you if a larger correction factor would
help to make it converge. So pay close attention to what is listed after Calculation Status. It may also say that the
network is Unbalanced after so many trials. The program is set to add 10 more trials to see if that would make it
converge or balance. In the above example the number of trials was set to 3 and it converged after 4 more trials at 7.
Had it not converged after 14 trials the program would have displayed Unbalanced after 14 trials.
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This menu provides options for displaying and manipulating the results from running the Hardy Cross or Gradient.

6: OUTPUT MENU

Output Symbols SetUp File

Draw Quan/Pres Output

6.1 Draw Quan/Pres Output

This option prints the quantities above the branches in the ventilation network and the node pressures above the nodes
in the ventilation network. Since the quantity and pressure outputs are on a separate layer, you can turn them on or off
as you want. This option will only display the pressure for only the last node #1 entered by the user. This is not a big
problem, because the pressure at all atmospheric nodes will be the same. The following figure is one section of a

Draw Gas Output

List Pressure Qutput...

List Quantity Output...

List Compare Quantities...
List Pressure Drops...

List Regulators...

List Negative Quantities...
List Branch Cost...

List/Draw Velocities...
Resistance Profile...
Spreadsheet Report...
Display Mesh Caorrection...
Review Hardy Cross Messages...
Review Gradient Messages...

Reverse Selected Neg Branches...
Reverse All Negative Branches...

Edit Schematic...
Color By...

Spanning Tree

Twist Screen

typical ventilation network with the pressures shown at the nodes and quantities on the branches.

—i.29 =03
: m

Ip] thn

E__FS_-D mv—4.02 EE'D . (—_71).04
I
=< A § e 1070
o
o UES l%'[]
‘.‘ﬂS O' D —4,09
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6.2 Draw Gas Output

If you have used the option to inject gas into the ventilation network, it prints the gas quantities next to the branch
attribute box. The gas quantities are on a separate layer called VENTG and can be turned off. The value is shown as a
percentage.

6.3 List Pressure Output
This option brings up the following dialog box with a list of the pressures at each node organized by branch type and or
branch code. The Edit Branch button brings up the standard Modify branch dialog.

List Pressures )4
Branch SNode Pressure EMode Pressure
in W.G.) {in W.G.)
BOTTOM 5 .281 800 0.774
SLOPE & 0.025 4 0.266
LWREG 1425 2124 325 -4 508
JREG 1445 -1.294 M5 -4.470
10REG 1600 -1.085 1605 -3.425
BLDREG 171 -2.094 322 -4.530
REG 1724 -2528 1725 -2.501
BLDREG 1734 0.561 1735 -2.454
ILREG 2435 0522 2335 -4 574
LEAK 20 0.352 820 0.861
LEAK 21 0.465 20 0.352
LEAK 40 0.387 a40 0.502
LEAK 41 0.550 40 0.387
LEAK 820 .861 320 -4 566
W
Tyre . Al Types v Code: | AlCodes v
View Branch Edit Branch

View Branch: To view a specific branch, highlight the branch in the list and then click the View Branch button to
view the branch. The display will zoom in on the branch and a green arrow will point to the branch. As always, with
the View Branch functions you have the option to zoom previous or stay zoomed in on the branch in question.

Print List: This option allows you to print a list of all the branches in the list box. See the Print List option under
Option 4.7, List Branches for details of the printing option.

6.4 List Quantity Output
This option brings up the following dialog box with a list of the branches organized by branch type and or branch code.
The Edit Branch button brings up the standard Modify branch dialog.

View Branch: To view a specific branch, highlight the branch in the list and then click the View Branch button to
view the branch. The display will zoom in on the branch and a green arrow will point to the branch.

Print List: This option allows you to print a list of all the branches in the list box. See the Print List option under
Option 4.7, List Branches for details of the printing option.
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Branch SMNode ENode Guantity

BOTTOM
SLOPE 6 4 45.000
LWREG 1425 325 35.000
JOREG 1445 345 65.000
10REG 1600 1605 35.000
BLDREG 1721 322 30.000
REG 1724 1725 16.317
BLDREG 1734 1735 35.000
JUREG 2435 2335 65.000

LEAK 20 820 3170
LEAK 21 20 -1.055
LEAK 40 840 3.735
LEAK 41 40 -1.917
LEAK 320 320 10.514 o

6.5 List Compare Quantities
This option brings up the following dialog box. Select all branches or a specific type from the list box on the lower left.

List Compare Quantities *
% Change »= ~ | |5.000000 | Update List
Change == ENode  CumentQ  OldQ PercentChange
(kcfm) {kcfm) 4
ArHP Diff>= 28571429
REG 1724 1725 13564 16221 -16.380001
LEAK 820 320 10,1341 10874 6832812
LEAK 840 340 13.780 14801  -6.898183
MNSBELT 810 820 29873 35572 16021028
10Fat 810 2830 15127 5428 60.447603
MNSBELT 820 830 23.040 2753 17511009
MNSBELT 830 840 1343 14684  -8.533057
30Fat 830 15935 9.609 13247 -27 462822
A0Rat 840 1945 3454 3683 £.217757
20Fat 1420 1720 43.564 46221 5748465
10Fat 1605 1715 45.000 35000 28571429
20Fat 1720 1724 13.564 16.221  -16.380001
BLD 1725 1715 65.562 T0.340 67927 b
Type | Al Types v View Branch Print List
Color:  Red | Pline Width:  [6.000000 |
|
Color Branch Color ALL Branches Clear Colored Branches
Total Old Fan Cost ($/yr): 161920.33 Total Mew Fan Cost (S/yr): 154651.35
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The idea behind this function is to see how the network has changed after making one or more changes in the network.
It does this by comparing the last two runs. In the example shown above this was the result of changing one LimitQ
branch from 35kcfm to 45kcfm. Now you can adjust the % change, focus on certain branch types, view the branches
individually, color the branches individually, or color all the branches in the drawing as well as seeing how the change
affects the fan cost. You can choose a color and a large pline width to get a visual feel for where the biggest changes
are on the drawing. You could also mix colors based on percent change for example, color all the ones with a 10%
change one color and a 2% change another color.

% Change Dropdown: Enter the desired percent change, Q Diff, PrDrop Diff, or AirHp Diff to edit box and then hit
the Update List button to show all branches that have the desired percent change or difference or lower listed in the
list below. The percent change is calculated from the below and are greater than or equal to the number in the edit box
at the top.

% Change >= [ (NewQuantity - OldQuantity) / OldQuantity ] * 100 %
Q Diff >= NewQuantity — OldQuantity

PrDrp Diff >= NewDeltap — OldDeltaP

AirHp Diff>= New AirHP — Old AirHp

Type: Allows you to view only branches of a certain type.

View Branch: To view a specific branch, highlight the branch in the list and then click the View Branch button to
view the branch. The display will zoom in on the branch and a green arrow will point to the branch.

Print List: This option allows you to print a list of all the branches in the list box. See the Print List option under
Option 4.7, List Branches for details of the printing option.

Color: Select the desired color to use on the branches shown in the list. This is the color that will be used when you
click Color Branch or Color ALL Branches.

Pline Width: Select the desired polyline width to use when coloring the branches in the list. Use a large value such
as 40 or so to make the changes stand out. Below is the example above colored with a pline width of 40 and color
Magenta. You can now visually see the difference of changing the LimitQ branch from 35kcfm to 45kcfm.

v P
ol Im
45 I I {

4y

MESS i
Color Branch: Select this option to color only the branch that is selected in the list with the selected color and pline
width.
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Color ALL Branches: Select this option to color all the branches in the list with the selected color and pline width.

Clear Colored Branches: Select this option to clear the colored branches from the drawing. The polylines are on
layer VCOMPARE, so this option just deletes entities on that layer. You could also turn off , freeze or use any other
AutoCAD layer commands on the VCOMPARE layer.

Total Old Fan Cost: List the fan cost calculated from the previous run.
Total New Fan Cost: List the fan cost calculated from the current run.

6.6 List Pressure Drops

This option brings up the following dialog box. Select all branches or a specific type and code from the list boxes. The
required resistance is calculated with the following formula: Branch pressure drop divided by the branch quantity
squared. The difference, if any, between the required and inherent branch resistance indicates the need for more or less
regulation. Modify the network as indicated by the differences. For convenience in adjusting the network, you may
want to confine each regulator to its own limited or fixed quantity branch.

List Pressure Drop

Branch SMode EMode Type Pr Dirop RR RR-BR
in W.G) {in min "2/t " 6)

0.5230 2 5337 25522 A
0.2470 1.2138 1.2065

21030 17.1673  16.9362
2.2000 66272 6.5698

1.7130 8.4533 2421

21860 242335 241506

00020 0.1087 00033

1.1850 96735 55543

3210 77420 728

0.5380 4546306 -516.5355
41160 5364135 19475756
05230 3650743 4453120
02090 -534.7230 13456143
13330 3352331 4799742 ™

BOTTOM 5 200
SLOPE 6 4
LWREG 1425 325
IREG 1445 45
10REG 1600

BLDREG 1721 322

REG 1724

BLDREG 174

AREG 2435
LEAK 20
LEAK A
LEAK 40
LEAK 4
LEAK 820

[FER L RS IAE R TR g I S o

Type © | Al Types | Code: | Al Codes Edit Branch

Yiew Branch Prirt

RR={Pres. Drop)/(3°Q). BR = Branch Resistance

View Branch: To view a specific branch, highlight the branch in the list and then click the View Branch button to
view the branch. The display will zoom in on the branch and a green arrow will point to the branch.

Print List: This option allows you to print a list of all the branches in the list box. See the Print List option under
Option 4.7, List Branches for details of the printing option.

6.7 List Regqulators

This routine is used in conjunction with ventilation models which include Branches of the Type “7 Regulator”. These
branches represent airways with an adjustable opening (e.g. - a sliding door) and are defined with a desired quantity
and a maximum height and width of the adjustable opening. When the calculation is completed, “List Regulators...”
displays a list of the airways identified as Regulators along with the opening size required to restrict the airflow to the
desired quantity.
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The regulator opening is calculated from the resistance formulas that have a height and width. If the wrong resistance
formula was used the system will give an error and use defaults. The dialog list the calculated regulator opening (Wr)
and the height that was entered in Define New Branches. You can view and print the list of regulators. The pressure
drop is also shown that comes from the MineVent program. It also uses the air density as defined in Edit Schematic
and it only shows the branches that are of type 7 Regulator. ObjQ is the objective quantity or the quantity that was
specified in Define New Branches or Modify Branches. ActQ is the actual quantity that was calculated from the
MineVent program.

Note: If the Quantity is negative, then Wr and Ho will be set to 0 (zero). Reverse airflow is prevented. If the Quantity is
positive but less than the specified Quantity, then Wr and Ho will be set to height max and width max from the Define
New Branches or Modify Branches dialog box.

List Regulators

Branch SMode EMode Pr Drop Wr Ho ObjC Act
in W.G) it} it (kefm) {lecfm)

10REG 1600 1605 2.3560 2.1381 40000  35.0000  35.0000
BLDREG 1734 1735 1.5450 26270 4.0000 350000  35.0000
JUREG 2435 2335 3.6680 31344 4.0000 65.0000  65.0000

Code : Al Codes Edit Branch

View Branch CalcR to Mormal CalcR to Momal ALL

Wr=Regulator Opening, Ho=Height, ObjQ=5pecified, ActGQ=Actual

CalcR to Normal: This option takes an adjusting regulator and converts it to a constant resistance. It converts the
branch to a Normal branch then puts the normal branch resistance in series with the regulator resistance calculated by
R=P/Q*Q (from the PNQ output file) to accommodate changing regulator openings due to changes in the network. To
use this option select the branch in the list you want to convert, click the button and it will bring up the standard
Calculate Resistance dialog box where you will calculate the Normal branch resistance. It will then bring up the
following alert box which shows the Calculated Resistance (from the Calculate Resistance dialog box), the Regulator

AutoCAD Message x

Calculated Resistance = 0.0361%92
Regulator Resistance = 19.232653
Mew Branch Resistance = 19.268345

Resistance from R=P/Q*Q and the New Branch Resistance (CalcR + RegR). This is done when you have set a

regulator opening then you make some change elsewhere in the network and the program re-calculates the regulator
opening so setting it to a constant resistance should solve this problem. Note: With this option you must calculate all
the ones you want to in the same session as the branch data will not match the output files or you will have to re-run
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the simulation hardy cross or gradient. If you do not you will get an error about Branch Not find in drawing.

CalcR to Normal ALL: This option does the same as above except it converts ALL the branches in the list using the
previous stored resistance formula data that you used to calculate the regulator resistance. No other dialog boxes will
come up but you can check the results using Advanced List Branches or List Branches.

6.8 List Negative Quantities This routine is used to list the branches in the drawing that have a negative quantity
flow. You should run the Hardy Cross or Gradient before using this option, otherwise it may not give you any results
or it may give you results that do not match your current ventilation network.

The first thing the program does is draw the quantities and pressures and update the branch attribute blocks. It then
reads all the branches in the drawing and composes a list of those that have a negative quantity. You have the option to
view the branch, list only the branches of a certain type and code, or reverse the branch, or color the branches on the
drawing. Once you reverse the branch it disappears from the list.

CAUTION: The program populates this list from the quantities displayed on the drawing that are only to one decimal
place. So that any negative quantities less than 0.09 will not show in the list. For example a quantity of -0.05 would
be interpreted as 0.0 which is zero and not negative. Use List Quantities to see if there are any such or use Edit
Schematic set the Quantity decimal precision to 4 then DrawQuan/Pres Output again.

List Megative Cuantities x
Branch& MName SMode EMode Quantity
{fecfm)
1 10Rat 2830 810 =220
2 20Fat 171 1720 -30.0
56 LEAK 41 40 15
59 LEAK dl 20 -11
Type: | Al Types w| Code: | mlCodes v
View Branch Edit Branch Print List
Reverse Branch
Color:  Red ~| Pine Width:  [6.000000 |
|
Color Branch Color ALL Branches Clear Colored Branches

6.9 List Branch Cost

This option is used to list the cost in dollars ($) per year of each branch in the network. The fan branches will also be in
this calculation and the information at the top will be used in each branch whereas the fan cost listed at the bottom uses
information from the simulation and that which was entered in Define/Edit Fans. When you select this option a dialog
similar to the following will appear.
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If you enter efficiencies and cost that average what was entered for Define/Edit Fans and list only the fan branches the
numbers should be close to the same. This option can be used to simulate the effects of changing the efficiencies and

Avg Fan Effic (%) Avg Bet Bffic (z)  [100.00
Avg Metor Effic. (%) 100.00 Cost ($/kWhr)
Update List
Branch SMNode  EMode Cost (S/47)
BOTTOM 5 300 2547 61 ~
SLOPE & 4 1176.53
LWREG 1425 325 6650.55
IREG 1445 M5 16417.91
10REG 1600 1605 5675.03
BLDREG 1721 322 5975.30
REG 1724 1725 58.07
BLDREG 1734 1735 293979
AHREG 2435 2335 15081.85
LEAK 20 820 189.25
LEAK 2 20 1317
LEAK 40 840 207.24
LEAK 41 40 4153
LEAK 820 320 2869.70 hd
Fan Cost(S): 146985.20 Branch Cost(%): 342822 33
Type | Al Types | Code: | A Codes v
View Branch Edit Branch
Print List

cost and hitting Update List to see how the cost changes.

Average Efficiencies and Cost: These numbers should be an average of the fans in the system but can be any
numbers you would like to simulate.

Fan Cost: This is the cost computed after the simulation based on the operating point of the fan and the efficiencies
and cost that were entered in Define/Edit Fans.

Branch Cost: This is the total cost of the branches that ARE listed in the list above it based on the type chosen.

Type: Allows you to view only branches of a certain type. Notice that the Branch Cost will change so that it only totals
the branches in the list of the Type chosen.

Code: Allows you to view only branches of a certain code. Notice that the Branch Cost will change so that it only
totals the branches in the list of the Code chosen.

View Branch: To view a specific branch, highlight the branch in the list and then click the View Branch button to
view the branch. The display will zoom in on the branch and a green arrow will point to the branch.
Edit Branch: Allows you to edit the Branch Information and brings up the standard Modify Branch dialog.

Print List: This option allows you to print a list of all the branches in the list box. See the Print List option under
Option 4.7, List Branches for details of the printing option.
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6.10 List/Draw Velocities

This oetion brings UE the following dialog box. The below is sorted bz name in descending order.

B List/Draw Velocities O P8
Num Name Shode ENode Type Quantity Height Width Velocity Resistance RFormula  Entires  #
138 Zediker... 9800 880 ONormal 69.607 180.000 2.000 193.353 0.033835 MNE B-P 3.0
757 Zediker 9601 1 1Fan 342,998 7.000 20.000  2449,986 0.00010 Mone 1.0
739 Zediker 1 Q200 OMNormal 216.833 7.000 20.000  1548.807 0.005287 P/Area 1.0
789 Zediker 9600 2601 OMormal 342,998 7.000 20.000  2449,986 0.008623 Pfarea 1.0
745 WC Sw... 1439 1430 4LimitQ 5.000 7.500 16.000 41.667 0.032524 H/wW 1.0
141 SWMRL... 3401 3402 OMormal 115.865 7.500 16.000 965.542 0.027712 HiwW 1.0
749 SWWMLL... 3424 3427 2Normal 25.730 7.000 20.000 183.786 25.149640 PresQuan 1.0
742 SWM_... 3446 3495 4LimitQ 50.000 7.500 16.000 416.667 0.055549 HfwW 1.0
750 SWh_L.. 1435 2400 4LimitQ 83.046 7.500 16.000 692.050 0.029747 H/wW 1.0
140 SWm_L.. 3350 3352 OMormal 86.566 7.500 16.000 721.383 0.02072 HfwW 1.0
736 SWM L... 3457 3454 4LimitQ 20.000 7.500 16.000 166.667 0.045865 H/wW 1.0
21 NfScross 9707 9706 OMormal 18.777 7.000 16.000 167.652 0.265392 HfwW 1.0
737 Mowl T... 3036 3037 4LimitQ 30.000 7.000 20.000 214.286 0.058366 Naone 1.0
735 Mowl 3555 1 1Fan 473.551 7.000 20.000  3382.507 0.0001 Mone 1.0
122 McKahan 1 1000 2Normal 284.270 7.000 20,000  2030.300 0.007885 P/Area 1.0
747 McKahan 1501 1 1Fan 251.686 7.000 20.000 1797.757 0.0001 Mone 1.0
7ol McKahan 1500 1501 ONormal 251.686 7.000 20,000  1797.757 0.012860 P/Area 1.0
738 MAINS 3416 3418 OMormal 118.727 7.500 16.000 989.392 0.33138 HfwW 1.0
74 Livingst... 10 8000 ONormal 234.581 7.000 20,000  1675.579 0.026931 PresQuan 1.0
109 Lang_Fan 1 Q799 OMormal 46.215 7.000 20.000 330.107 0.00100 Mone 1.0 v
1] | mann S a7aa a7an Nilnrmal AR 715 7 nnn 20_N0n 220 107 nnavazal EfAraa 10
Edit Branch View/Point to Branch Draw/View Velocities Clear Export ALL to csv
Calculate Resistance List Branches with No Velocity Data List All Branches
|:| Don't Draw Leak Velocities |:| Use Area Instead of H/W for Sf/Area and P/Area Remove From List if Data Updated

It can be useful even if you are not interested in drawing velocities on the drawing. It could also be used like an
additional List Branches with the ability to sort by parameter, Edit a branch in the list, Calculate the resistance for a
branch in the list quickly, and a very powerful Export ALL to csv which dumps all data associated with the branches to
a csv file not just what is shown in the list. It can also be a very useful tool for analyzing resistance, branch, output data
and one of the only places that shows the number of entries in list form.
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Important Notes:

1.

The first thing you should do to use this feature is run the simulation, the Hardy Cross or the Gradient and
then Draw Quan/Pres Output. The quantity shown in the Velocity list is from the PNQ Output file. The
program will give warnings if the PNQ file has different branch data than what is on the drawing. For
example, if you add a branch and do not run the simulation. Also it is always best to run Draw Quan/Pres
output so that the quantities drawn on the map match the PNQ file.

AutoCAD Message X

Branch not found in drawing.
PnQ file does not match drawing. Re-Run Simulation.

OK

AutoCAD Message X

Likley mismatch with drawing branch data and PNQ File.
Re-Run Hardy Cross or Gradient

oK

It uses the Size of Gas and Velocities in Output->Edit Schematic as well as the size and position of the
quantities drawn on the map to determine where to place the velocity text. Good numbers are generally Size
of Quantities 20 and Size of Gas and Velocities 17. The larger the size of velocities the closer the number will
be to the attribute block. You can play around with these numbers to see what works best.

Since the Velocity = (Quantity x 1000)/(Height x Width x Entries) and the previous versions of MineVent
only had this data for the H/W formula it will be required to re-run Calculate Resistance on the rest and notice
that the Height and Width is now enabled for all resistance formulas. For branches that use the H/W formula
they are automatically updated but you can still change them. There is also a checkbox to use the Area from
branches that use the SF/Area and P/Area formulas and not use the height and width in the list or from
Calculate Resistance.

Regulator branches get the height and width the same way as List Regulators with Height being Ho and
Width being Wr. If you change a regulator branch or add one then you need to re-run the simulation and Draw
Quan/Pres Output too.

Branches that use the NE-BP formula are treated a little different. For NE-BP branches that have entries using
only the first 3 formulas (H/W, SF/Area and P/Area) the data is automatically calculated but it does not update
the velocity data as it does with the standard H/W formula. That’s okay you can update them if you like and
probably should but not necessary. If there are NE-BP branches that have entries using the last 3 formulas
(STOP-R, R/1000, and PresQuan) then you will get a warning and should re-run Calculate Resistance and
enter the area in the new Area for Velocity edit box at the bottom. NE-BP branches add up all the areas from
each entry to give a Total Area and shows in the List/Draw Velocities as Height = TotalArea x 0.5 and Width
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= TotalArea/Height. It DOES NOT multiply the area by the number of entries or have any effect on existing
resistance data other than saving area data for the formulas that did not have it.

6. Edit branch and Calculate Resistance bring up the standard dialogs. However, if you click Cancel in
Calculate Resistance or No on update branch after calculating resistance in Edit Branch then resistance data
will be set back to the original. Note if you use Edit branch anywhere else and calculate resistance it will
retain the resistance data.

7. View/Point to Branch allows you point to the selected branch in the list on the drawing.

8. Draw/View Velocities puts the velocity numbers on the drawing on the opposite side of the quantity. Clear
simply clears the numbers but Draw/View Velocity automatically clears the layer before drawing.

9. It puts the velocity text on the layer VENT_VELOCITY so you can change the color and other layer
properties.

10. List Branches with No Velocity Data updates the list with only the branches that have no resistance data or
have not re-run calculate ressitance for those branches. The Remove From List if Data Updated checkbox
will remove the branch from the list after you calcuate resistance. It will also refresh the list and remove any
others that may have been previously updated. List All Branches simply list all the branches in the drawing.

11. Export ALL to csv exports all branch data to a csv file that can be opened in a spreadsheet.

Warnings Notifications and Messages:

One of the first notifications you will get tells how many total branches do not have the new velocity data from
Calculate Resistance. The number does not include branches that use the H/W formula as they are automatically
calculated and updated. NE-BP branches are calculated but NOT updated. The default height and width is Height =7
and Width = 20. If you see these numbers in the list then it is a good indicator that calculate resistance has not been
re-run but you can click List Branches with No Velocity data to easily calculate the resistance for each branch.

AutoCAD Message X

287 Branches with no velocity data. Run Calculate Resistance for all.

The easiset way to do this is using List Branches with No Velocity data in the
follwoing dialog.

Branches with H/W formula were automatically updated using existing data
Defaults being used for the rest:

Height=7

Width=20

Entries=Gotten from R data if available.

OK

The Calculate Resistance dialog now has the Airway Height and Airway Width enabled for all formulas and applies to
them all except for NE-BP which gets the total Area from the entries.
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Calculate Resistance with Formula X
Resistance Formula Use With:
HW  : Height-Width
SF/Area: Shape Factor-Area (@) None
PlArea : Perimeter-Area
STOP-R : Stoppings Resistance (JEQBP
R/1000 : Resistance per 1000 units of length.
PresQuan: Pressure and Quantity for one Branch
SURVEYED: Pressure and Quantity from file Default By:
R/Entry : Entry Resistance
ME B-S : n MonEqual Branches in Series () Previous
ME B-P : n MonEqual Branches in Parallel
(@ Code
4499539 Aiway Height (f) IS0 65
i -2
Snode Pressure (in W.G)) - Airway Width (f) 16.000
Enode Pressure (in W.G))
120.000 2.000
o] P ]
47 000 1.000
120.000 4.290 Branch Quantity (kcfm)

Cancel Help

Branch CODE DEFAULTS shown. BranchLength=Actual pline length

Branches with NE-BP Resistance Formula:

The below dialog indicates that there were 3 branches that use the NE-BP formula that have not re-run calculate
resistance and there are 2 branches that have entries that use the either the STOP-R, R/1000 or PresQuan formula. In
the below case it is the PresQuan formula. So 1 branch had existing height and width or a formula that has area info
and were calculated automatically and 2 branches that have no area data because the PresQuan formula was used and
need updated by running Calculate Resistance. It shows the total number of entries for the missing data not the total
number of branches. So 4 PresQuan Total Entries means that of all the NE-BP branches in the drawing there were a
total of 4 entries using a PresQuan formula. In the case below there are 2 NE-BP branches that use 2 PresQuan entries
each. However, you can still re-run calculate resistance on all to get rid of the warnings.
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AutoCAD Message X

3 MNE-BP formula branches that either have no area data or were calculated
automatically

2 ME-BP Branches with entries that hawve no area data. Best to Run Calculate
Resistance for all.

The easiset way to do this is using List Branches with Mo Velocdity data in the
following dialog.

Branches with H/W, 5F/Area,P/Area entries were automatically calculated using
existing data

Height = TotalArea x 0.5

Width = TotalArea / Height

0 STOP-R Total Entries that need area added

0 R/1000 Total Entries that need area added

4 PresQuan Total Entries that need area added

oK

In the below example it found 14 NE-BP branches and did not find any without area information. Either there were no
such branches in the drawing or the area data was already updated. If there was no area data then all the NE-BP
Branches were calculated automatically using existing data from H/W, SF/Area or P/Area.

AutoCAD Message *

14 ME-BP formula branches that have not re-run Calculate Resistance

14 ME-BP formula branches that either have no area data or where calculated
automatically

Branches with H/W, 5F/Area,P/Area entries were automatically calculated using
existing data

Mo branches found that have NE-BP Data without area info

Height = TotalArea x 0.5
Width = TotalArea / Height

OK
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The below dialog shows how to enter the Area for Velocity data when using the NE-BP formula with entries that use
the last 3 formulas (STOP-R, R/1000 and PresQuan)

Mon Equal Branches Repetitive Interface X

Branch Resistance Data for this Airway:

Formula  presQuan: Pressure & Quantity w
Start Node Pres. (inW.G.) 0.00
End Mode Pres. (in W.G.) 140
Branch Quantity (kcfm) 44 62
BranchLength (f) 1954300
Area for Velocity (ft"2) 120.00
OK Cancel
Data for Entry 1

Regulator Branches:

Regulator branches get the height and width from the same calculations used in List Regulators. Where Height = Ho

and Width = Wr. Therefore, it checks them and you may get the following warning. The program will continue but you

should cancel out and re-run the Hardy Cross or Gradient and Draw Quan/Pres output. If it was an existing branch then

the previous height and width will be shown.
l______________________________________________________________________|

1 Regulator Branches maybe in the drawing but not the Png File.
Re-Run Simualtion and Draw Quan,/Pres

OK

Below is a simple model that shows the Velocities drawn on the map with the layer VENT_VELOCITY set to orange.
In Output->Edit Schematic the size of Quantities was set to 20 and the size of Gas and Velocities was set to 17.
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6.11 Resistance Profile
When you select this option the program draws the quantities and pressures, gathers the branch information and
displays the following dialog box.

Resistance Profile File Iﬁ

Enter ar browse the Profile File Mame
[ Browse... ]

| oK | | Cancal |

At this point you can browse for a name and location of the set of profile files you want to create. By default it is set to
the drawing path\profiles\profiles.txt, where it will create the files called profilesl.txt, profiles2.txt....profilesN.txt
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based on N profile polylines you create. If you browse for a different name, such as example.txt, it will create
examplel.txt, example2.txt...exampleN.txt based on N profile polylines.

After you select a filename and hit OK the program will ask you to select the polyline path based on the nodes where

you want to collect the data. When you have one complete node path or polyline you can hit <Enter> to end the process
and add another or to say No and finish the process.

Pick Start Node/<R> to end:

Pick [Next Node or End Node]/<R> for End Node:

If you select a node that does not correspond to a valid start node and end node of a branch you will get the following
message and be ask to select a valid node. The path taken should be in logical steps from start node to end node of the
branches where you want to collect information. You should not select the actual polyline vertices only the start nodes
and end nodes.

Invalid Node Selected. Please try again!

Pick [Next Node or End Node]/<R> for End Node:

Once you get to the end of the path and hit <Enter> you will get the following prompts:

End node selected.

Add another Profile Pline(Yes/No) <Yes>:

Hitting <Enter> or Yes at this prompt starts the next process and creates the next data file (i.e. profiles2.txt)

Pick Start Node/<R> to end:
Pick [Next Node or End Node]/<R> for End Node:

The following example shows the information that is included in each profile file.

From Node, To Node, Branch Length, Cumulated Length, Quan, Deltap, CumDeltaP
1, 1000, 929.1020, 929.1020, 75.3000, -0.1760, -0.1760000

1000, 1001, 83.7570, 1012.8590, 75.3000, -0.0130, -0.1890000

1001, 1002, 122.6900, 1135.5490, 158.2000, -0.0850, -0.2740000

1002, 1800, 60.5400, 1196.0890, 10.0000, -0.7370, -1.0110000

1800, 1810, 446.6360, 1642.7250, 10.0000, -0.0030, -1.0140000

These files can then be imported into a spreadsheet package such as Excel and used to create graphs.

6.12 Spreadsheet Report

Selecting this option gathers together information from the branches, resistance data, and output files into a comma
delimited ASCII file that can be read into a spreadsheet package. The following dialog box is displayed when you
select this option to allow you to choose the filename.

— =

Spreadsheet File

Enter ar browse the Spreadsheet File Name

The information in the file it creates is as follows:
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Start Node, EndNode, Type, Type Name, Code, Code Name, Description (Branch Name), Pressure, Quantity, Fan
Reference #, Resistance, Start Node Pressure, End Node Pressure, Pressure Drop, Calculated Quantity, Air Horse
Power, Resistance Formula, Branch Length, Height, Width, and K-Factor.

The height, width and k factor will show N/A for those branches that do not use them.

6.13 Display Mesh Correction

This routine is often very useful in analyzing the problem if a network fails to converge after a large number of
iterations. The dialog box lists the individual meshes used to balance the network according to the Hardy-Cross
successive approximation method. Meshes are listed in descending order of correction factor. Typically, the problem
causing the failure to converge will be found in one of the meshes with the highest correction factor. It might be a
small triangular or rectangular mesh which serves no real purpose in the overall analysis and can be represented in
some simpler way or even eliminated. If all the correction factors are in a fairly close range, adjusting the Correction
Factor in Create MineVent file may be sufficient to permit conversion. Each mesh listed in the dialog box can be
assigned a separate color and added to an overlay with a given Pline Width for easier viewing, which will remain on
the network image until the Clear button in the dialog box is selected.

The meshes are listed in decreasing absolute value of the mesh correction factors. The mesh correction factors are an
indication of why the network failed to converge; the higher the absolute value of the correction factor, the more likely
that mesh contains a branch or branches that prevented convergence.

Mesh C Factors >
Mesh# C.F. Caolar
11 -0.075000 2 ~
12 0.046000 2
2 -0.037000 2
16 0.032000 2
15 0.030000 2
1 0.015000 2
17 0.013000 2
| 0.016000 2
10 0.015000 2
13 0.015000 2
3 0.015000 2
18 0.014000 2
19 0.013000 2
14 0.011000 2 hd
Change Color Yelow ~
Piine Width
oy | | o

Since a network can have hundreds or thousands of branches, the problem branches are difficult to identify. To help
you identify such branches, use this option to highlight each mesh in the drawing starting with the mesh with the
largest correction factor. Only one mesh can be displayed at a time. The meshes are drawn with a dotted line; to help
make the selected mesh more visible, assign a color to each mesh that will contrast with the colors assigned to the
branches. The default color is yellow. Then select a mesh in the list and click the Apply button. The selected mesh will
appear as a dotted line in the color you assigned to the mesh and the branch percent correction factor for each branch in
the mesh will be posted below the branch’s attribute box. Use the Text Size in Drawing Configuration under the Set
Up pull down menu to adjust the text size for the branch correction factors. The resistance of branches with a high
percent correction factor frequently must be increased to achieve convergence.

The functions of the buttons in the dialog box are as follows.

Change Color: To change the color assigned to a mesh, highlight the mesh in the list, select a color from the pull
down list that will contrast with the branch colors; yellow is the default, and click the Change Color button.
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Apply: To highlight a mesh in the drawing, highlight the mesh in the list and click the Apply button. The selected
mesh will be drawn with a dotted line in the color you assigned to that mesh. The correction factor for each branch in
the mesh will appear below the branch arrow. If a mesh is confined to a small region of the drawing, the display will
zoom to that area. You can zoom to read the mesh correction factors.

The branch or branches that are preventing convergence will likely have a large correction factor. Examine these
branches, paying special attention to the branch resistance. A branch with an exceptional low resistance may be
associated with a local short circuiting of the network flow. Check the resistance assigned to such branches.

Clear: Click this button to clear the mesh that was drawn on the drawing. This button deletes the layer VENTCF.

Done: Click this button to exit this option. Your mesh color assignments will be saved. If you did not hit Clear then the
mesh will still be highlighted on the drawing.

6.14 Review Hardy Cross Messages

This option reads from the Hardy Cross output file and displays information about the last simulation run. This is the
same information that is shown after you click the Run Hardy Cross button but it does not re-run the calculation. This
can save some time. However, if you make changes to the network you will want to re-run the calculation. The main
file accessed here is the PNQ file that is used for most of the options under the Output Menu. If the last run was
performed with the Gradient Method, which also creates a PNQ file then the program will tell you that the fan cost
calculations are from Gradient PNQ data. As long as the input data is treated the same the differences should be
negligible.

6.15 Review Gradient Messages

This option reads from the Gradient output file and displays information about the last simulation run. This is the same
information that is shown after you click the Run Gradient button but it does not re-run the calculation. This can save
some time. However, if you make changes to the network you will want to re-run the calculation. The main file
accessed here is the PNQ file that is used for most of the options under the Output Menu. The Gradient method does
not calculate the fan cost from the PNQ file but does so at a different place so it does not suffer from the same issue that
the Hardy Cross method.

CAUTION: If you make changes to the network and save without re-running the simulation then come back in and
select Review Gradient Method the branch identification numbers may not match. You should always run the Gradient
Method before this option if you have made changes to the drawing. The branch ID's are computed at the time the
program is run.

6.16 Reverse Selected Neg. Branches

After you run the MineVent program, the direction of flow may not agree with the direction you assigned to the branch
. In these cases the branch quantity will be negative. This option allows you to reverse the flow direction of selected
branches. When you select this option, the following command line prompt will appear.

Create a four sided polygon which contains the branches to reverse

The window can contain many branches, but only the branches with negative flow quantities will be affected. The
routine will change negative quantities to positive and reverse the direction of the arrow and the starting and ending
node sequence. The drawing is changed immediately and the .PEN input file, the .PNQ file and all other output files
will be updated next time you run Create MineVent File. If no other changes have been made to the drawing you do
not have to re-run Create MineVent File as it should give you the same result. The number of reversed branches is also
reported in an AutoCAD Alert box as shown in the following example.

AutoCAD Message |£|

2 branches have been reversed.

—
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6.17 Reverse All Negative Branches

After you run the MineVent program, the direction of flow may not agree with the direction you assigned to the
branch. In these cases the branch quantity will be negative. Use this option to reverse the direction of all the branches
in the drawing that have negative flow quantities. The routine will change negative quantities to positive and reverse
the direction of the arrow and the starting and ending node sequence. The drawing is changed immediately and the
.PEN input file, the .PNQ file and all other output files will be updated next time you run Create MineVent File. If no
other changes have been made to the drawing you do not have to re-run Create MineVent File as it should give you the
same result. The number of reversed branches is also reported in an AutoCAD Alert box as shown in the above
example.

6.18 Edit Schematic
When you select this option, the following dialog box appears.

X

Edit Schematic

Fan File Name: |C:\app|ied.r23\D}-\TADIR\DEMOMINE.F}-‘\N

Browse Fan Files...

CFG File Name: |C:\applied.r23\DATADIR\DEMOMINE.CFG

Browse CFG Files...

Size of New Nodes :

Size of Node Numbers:

Size of Pressures :
Pressure Decimal Precision:
Size of Branch Names

Size of Quantities : 0
Quantity Decimal Precision:
Size of Amows : 0
Size of Gas and Velocity :

Size of Mesh Correction Factor Text: 5

=R glr=1[B][" I~ [a][&®] [~
=]
(53]

< <

Default Air Density(lb/ft"3):

Move Attributes

Rotate Attributes

Save/Exit Update DWG/Exit Exit Help

Clicking Exitis Not Recommended use Save/Exit or DWG/Exit unless problems.

Update DWG/Exit may take time on large drawings.

This option is used to change the size of pressures, quantities, node numbers, names, arrows, %gas and velocity text
and correction factor text. It is also used to set the defaults names for the fan files and the CFG File (Branch code
configuration files created from Configure Branches). The information is stored with the drawing so that you can
have one fan file and one CFG file for several different scenarios. You can also change the position and orientation of
the node numbers, pressures and quantities.

Size of New Nodes: This represents the size of the new nodes that have not yet been inserted. It does not affect the size

of existing nodes. It only applies to the node circle. The node number will be the size specified in Size of Node
Numbers below.
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Size of Node Numbers: This represents the size, in drawing units, of the node numbers. This value is used for existing
nodes as well as upcoming nodes.

Size of Pressures: This represents the size, in drawing units, of the pressures. This value is used for existing pressures
as well as upcoming pressures.

Pressure Decimal Precision: You can set this to change the decimal precision of the pressures on the nodes from 1 to
4 digits then re-run Draw Quan/Pres Output to see the results.

Size of Branch Names: This represents the size, in drawing units, of the branch name. This value is only used for
existing branch names and does not apply to upcoming branch names, which will have a size of 1.

Size of Quantities: This represents the size, in drawing units, of the branch quantities. This value is used for existing
quantities as well as upcoming quantities.

Quantity Decimal Precision: You can set this to change the decimal precision of the quantities on the branches from
1 to 4 digits then re-run Draw Quan/Pres Output to see the results.

Size of Arrows: This represents the size, in drawing units, of the arrows. This value is used for existing arrows as well
as upcoming arrows.

Size of Gas and Velocity: This represents the size, in drawing units, of the % Gas and/or the Velocity text. This value
is used for existing gas text (if you click update Dwg and Exit) as well as upcoming gas text. It is only used for
upcoming Velocity text. You should re-run List/Draw Velocities to show the proper size after changing the value.

Size of C.F. This represents the size, in drawing units, of the correction factors that are created when using Display
Mesh Correction. This value is used for existing C.F's as well as upcoming C.F.’s.

Move Attributes: This option automates the AutoCAD -Attedit command so that it defaults to moving text, one
attribute at a time. You can move quantities, pressures, node numbers, or any other text that is associated with an
attribute block. When you click this option, the following command line prompts appear.

Select Attribute:
After you select the attribute, the next prompt asks you to select the new location of the attribute.

Enter insertion point:
After you select the insertion point, the attribute will appear at the position you selected and the Edit
Schematic dialog box reappears.

Rotate Attribute: This option automates the AutoCAD -Attedit command rotate function. You can rotate quantities,
pressures, node numbers, or any other text that is associated with an attribute block. When you click this button, the
following command line prompts appear.

Select Attribute:

After you select the attribute, a construction line appears to indicate the orientation of the attribute. Orient the
construction line to the desired angle and click the left mouse button. The attribute will now appear at the
orientation you selected and the Edit Schematic dialog box reappears.

Note: If you get an error saying that more than one brand is defined you should run the hidden MineVent command
called DELBRAN and then re-run Edit Schematic.

6.19 Color By
This option allows you to color the network branches by quantity, air horse power, %gas, resistance, natural

ventilation pressure (NVP), or absolute value of pressure drop . In the future we may add other parameters to Color
By. You may also select the Code for the branches that you wish to color and the number of increments (5 or 10). The
program automatically sets the upper and lower limits but you can change the range and hit the Adjust button.
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CAUTION: The range is from X to and NOT including Y. So that if you want to see Y at a specific color you will
need to adjust the range. This is done so that the next range is from Y to but not including Z etc.. If you do not adjust
this then the last range number in the increments will be colored grey as if it were not a valid branch or not a branch
that falls within the range.

After you have set all the options you can hit Apply to color the map. After hitting Apply you will be allowed to insert
a legend on the drawing and specify its size. The overlay polylines and the legend are placed on the layer
VAIRFLOW. If you hit the Clear button it will delete the layer VAIRFLOW. In most cases you should always run
Create MineVent File and Draw Quan/Pres Output before running Color By to make sure that the colors match the
current drawing. Remember, the ranges are set from A to but not including B then from B to but not including C etc..

Dialog Box Legend
[ Color Code Branches Li_g-y
Color By: [Quantity ,]
. - Color By Quantity
©F k) " i Code: 2 Belt
Quantity Range 3.69to 45.00 <3.69 _
Display Range [3.69 | o [45.00 | | Adust 3.69 o 7.82 I
<369 — 782 o 11.95
169t0 7.82 I
7.82t0 1195 I I 11.95 to 16.08
1195t0 16.08 I | 16.08 to 20.21
16.08t0 20.21 I |
oo ot | F 20,21 to  24.34
243410 2847 I | [} 24.34 to 28.47
ATto 32, [
2o 0t E— | 2547 to 32.61 EEEE
% 7eto 4087 meeeeeeeess | 32.61 ko 36.74
87to 45. (|
408710 45.00 | |} 36.74 to 4087 I
ey o ||| 40.87 to 45.00 [N
[ Done ] [ Clear ]
——————————————————————————————————

6.20 Spanning Tree
When you select this menu option, the following sub-menu pops out.

Show Tree

Clear Tree

The Show Tree routine is used to display the network spanning trees in the event the program fails to execute due to
multiple trees. This error occurs because the calculation program is unable to construct a single network tree satisfying
the calculation algorithm, most often because of too many “Limit Quantity” branches. The display typically will show
one large connected network with a second smaller network common at some point. The topology problem is
somewhere in the smaller network, and can generally be eliminated by replacing the “Limit” quantity with a “Normal”
branch with an estimated (above average) resistance. The Clear Tree routine erases the colored network overlay
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generated by Show Tree, allowing the overlay to remain on the image while the problem is being resolved. Note that
the data file used by Show Tree is not generated if a spanning tree problem does not exist.

6.21 Twist Screen:
Various methods of changing the angle of view without actually changing the coordinates to look at the network from

a different angle.
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7: SYMBOLS
The following menu appears when you select this pull down. The options allow you to annotate and modify the

ventilation schematic drawing.
E=a

Title Black
Morth Arrow

Fan
Regulator
Stopping
Door
CropDoor
Owvercast
Check
Scale Block

Escapeways

7.1 Title Block

Select this menu if you wish to insert a title block in your drawing. After you select this option, you will see a set of
cross hairs on the screen and will be prompted for the insertion point of the title block. Move the cross hairs to the point
where you want the upper left corner of the title block and click the left mouse button. After you enter the insertion
point of the title block, a series of seven prompts will request the scale, angle, drawing name, number, designer,
location, scale, etc. For each prompt, you can either accept the default by pressing the ENTER key or type new
information.

The title block is inserted is inserted with the size specified for the x and y scale factors. This size may be completely
out of proportion to the size of your drawing. It may be so small that you can hardly see it, or it may be so large that it
overwrites much of your drawing. If it is the wrong size, you may scale it after it is inserted.

The title block is a MineVent symbol which means that you may scale it, move it, etc. as a complete entity. If you need
to change the block text you can use the AutoCAD ddatte command. You can use Edit Schematic to move or rotate the
block attribute text if needed. You can also explode the block and then manually edit the text. However, after you have
exploded the symbol, you can no longer treat it as a single entity.

7.2 North Arrow

Select this menu item if you wish to insert a North Arrow symbol in your drawing. When you have selected this menu,
you will see a set of cross hairs on the screen and will be prompted for the insertion point of the North Arrow. Move
the cross hairs to the point where you want the bottom of the North Arrow. Next you will be prompted for the scale and
the rotation angle of the North Arrow. Enter the number of degrees of rotation to orient the arrow in the correct
direction for your drawing. Zero degrees gives a vertical arrow. Positive degrees rotate the arrow counter-clockwise
from the vertical, negative degrees rotate it clockwise. For example if the north direction of your map was directly
toward the upper right corner, you could enter a rotation angle of either -45 or 315.

The North Arrow block is inserted with the size specified for the x and y scale factors. This size may be completely out
of proportion to the your drawing. It may be so small that you can hardly see it, or it may be so large that it overwrites
much of your drawing. If it is the wrong size, you may scale it after it is inserted.

The north arrow is a MineVent symbol which means that you may scale it, move it, etc. as a complete entity. If you
need to change the block text you can use the AutoCAD ddatte command. You can use Edit Schematic to move or
rotate the block attribute text if needed. You can also explode the block and then manually edit the text. However, after
you have exploded the symbol, you can no longer treat it as a single entity.
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7.3 Fan
This option will prompt you for the location (center of fan symbol) and outside diameter of the fan symbol. Key the
diameter but use the cursor to locate the symbol.

7.4 Regulator
This option will prompt you for the location (center of regulator symbol) and outside diameter of the regulator symbol.

Key the diameter but use the cursor to locate the symbol.

7.5 Stopping
This option will prompt you for the insertion point location (center of stopping symbol) , x and y scale factors and

rotation angle.

7.6 Door
This option will prompt you for the insertion point location (center of door symbol) , x and y scale factors and rotation
angle.

7.7 Drop Door
This option will prompt you for the insertion point location (center of drop door symbol) , x and y scale factors and

rotation angle.

7.8 Overcast
This option will prompt you for the insertion point location (center of overcast symbol) , x and y scale factors and
rotation angle.

7.9 Check
This option will prompt you for the insertion point location (center of check symbol) , x and y scale factors and
rotation angle.

7.10 Scale Block

This option allows you to change the map scale symbol. You will be prompted for the X and Y axis scale factors and
the angle through which to rotate the symbol. Next you enter the four dimensions of the scale legend. The dimensions
are multiplied by the scale factors to create the symbol.

7.11 Escapeways
This option will prompt you for the location (center of escapeway symbol) and outside diameter of the escapeway

symbol. Key the diameter but use the cursor to locate the symbol.
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8: Set Up

The following menu appears when you select this pull down. The options allow you to set the drawing limits and the
text annotation size that controls the size of various text used by MineVent and AutoCAD. It also allows for the Import
and Export of a General Format comma separated file from any program that can create such files such as a

spreadsheet program.

Drawing Configuration...
Export All Data...

Export Resistance Data
Text Enlarge/Reduce
Check Survey Data...
Merge Networks...

Export General MineVent...

Import General MineVent...
SETVAR

8.1. Drawing Configuration

You should run this option when you start a new drawing or when the drawing defaults need to be changed. The
following dialog box allows you to change the drawing limits, point and text sizes and whether to use imperial or
metric units. To change the size of all existing text, nodes and branch arrows, use Edit Schematic.

Boundary / Text Size

Drawing Limits:

Select Point <

Min X: 0000
Min Y 0000
Mz X: 2.0000
Maze Y 0000

Point Symbaol Size:

Point Symbal Type:

Text Annotation Size:

Units Used for MineVert
@ English

Convert Entire Drawing

@ Do not convert (") Convert to English () Convert to Metric

| oK | | Camcel | | Hep |
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This option also lets you choose what units you would like to work in for new or existing drawings. It is very
important that the units you are working in are the same as what is selected in this dialog box. The most
powerful feature in Drawing Configuration is that you can convert the entire existing drawing from Metric/SI units to
English/Imperial units. Essentially this converts the resistances and resistance formula data.

CAUTION: The conversion program has no way of knowing if the current drawing is in English or Metric. If for
example you Convert to Metric twice in a row then the resistance data will be multiplied by conversion factors twice
giving erroneous results. Also, the changes to the drawing and hence resistance data does not stay unless you save the
drawing.

During the conversion process there may be cases where the program finds that there are resistance formulas that are
not compatible or data is missing. The following cases may arise where the program does not know how to handle the
resistance data:

1. Stopping Resistance Formula. Currently we have no way of converting the data in this formula to Metric.
2. Surveyed Formula. The data would have come from a survey file which is not available.

3. Non Equal Branches in Parallel formula. Problems because of the number of entries.

4. No resistance data available. These are the branches where no resistance formula was used.

If any of the above happens then the program will show a dialog box similar to the following and help you decide what
to do.

E
Unit Conversion Motification @

Stoppings Resistance Formula not valid for metric
Click Convert to multiply by a Factor or Edit to make changes
Branch: Start Mode=40, End Mode=840, Name = LEAK

Convert Al | | Convet | [ Edt

Convert All: If you hit Convert All it will convert all the subsequent branches of the same type (i.e. All branches with
the Stopping Resistance Formula) by multiplying or dividing by the factor 8.9526.

Convert: If you hit Convert it will convert only the current branch by multiplying or dividing by the factor 8.9526.
Edit: If you hit Edit then it will bring up the standard Modify Branch dialog and allow you to change it manually as
you choose.

After the conversion is complete the following dialog with the new resistances will be shown:

Global Resistance Changes

Mum Name SNode EMode Type Code Pres Quan Fes
kPa m”™ 35 MNs"2/m™8

1 10REG 1600 1605 4 6 0.0000 165188 0.004045 -
2 noname 1935 1736 0 11 0.0000  0.0000 5.322461 r
3 20Fat 1720 1724 1] 11 0.0000  0.0000 4539638 3
4 30Rat 1735 1736 1] 5 0.0000 0.0000 0.132573
5 BLD 1736 1725 0 6 0.0000 0.0000 0.099355
6 3left 2430 2330 0 6 0.0000 0.0000 0.052154
7 BLD 1725 1715 0 6 0.0000 0.0000 0113107
& 10Fat 1605 1715 0 6 0.0000 0.0000 0.008668
5 10Fat 2330 1600 0 6 0.0000 0.0000 0.080242
10 3left 2030 2130 0 0 0.0000 0.0000 0.001761
11 noname 130 1035 0 1 0.0000  0.0000 0.018530
12 noname 32 130 0 1 0.0000  0.0000 0.001668
13 noname 31 32 1] 1 0.0000 0.0000 0.006726
14 noname 30 130 0 3 0.0000 0.0000 1.223140 i

Done
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8.2 Export All Data:
This option dumps all of the data in the MineVent schematic to an external ASCI| file called DWGNAME.ALL. This
data can be viewed, loaded into a spreadsheet or used with other systems.

8.3 Export Resistance Data

This option outputs comma delimited ASCII files, one file for each resistance formula. Each file contains the branch
starting and ending nodes and parameter values of the branches where the resistance was calculated with the
corresponding formula. The file names are the drawing name with the extension F*, where * is the formula number.
The header record in each file contains a header record to indicate the branch identifiers e.g. node numbers and the
parameters that are used to compute the resistance. Subsequent records, one for each branch, contain the branch
identification and the parameter values which were used to calculate the resistance. Since formula 9 and 10 apply to
unequal airways in series or parallel, each resistance of each airway could be calculated with a different formula. The
header record for these formulas only indicates the common data such as node numbers and the airway length. You
will need to look at the attribute block for the branch to verify that the input parameter values are correct. Fortunately,
the typical schematic has only a few branches that require formulas 9 or 10 and each individual airway resistance
probably would be calculated with the same one of the other eight formulas.

8.4 Text Enlarge/Reduce
This option can be used to change the scale factor of entities such as quantities or pressures one at a time.

8.5 Check Survey Data

This option can be used to check survey data for airflow problems. It checks for bad data in the branches and in the
nodes. It only accepts files with a .Q extension (typically dwgname.q). The survey data file should have the following
format:

Snode Enode Quantity
10 13 30.000
14 201 10.127
16 301 25.000

16 304 50.000
When you select this menu option the following dialog box appears.

Check Survey Data

Ciuartity File Name : C\applied r18'datadirdemomine g

[ Browse Bxsting Quantity Files. ..

Check Quartity File for Emars

List of Emors Found

ICAMPS analysis detected problems in the Guantity file.
Flow problems were found in the following Branches:

Snode Enode  Quartity  Delta

5 200 450000 -4.0000

6 4 450000 4.0000

1425 325 350000 3.0000

1721 322 30,0000 -1.0000

2435 2335 62.0000 1.0000

20 820 31700  -4.0000

Done ][ Help...
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Initially the list in the dialog box is blank and the Quantity File Name is set to dwgname.Q. If this is not the proper file
name then you can use Browse Existing Quantity Files to select the proper file name. Once you have selected the
proper file name you can hit the Check Quantity File for Errors button to check the file. If errors are found in the
Quantity file then they will be displayed in the list as shown above.

8.6 Merge Networks
When you select this option the following dialog box appears. This option is used to merge two MineVent schematics.

-

Merge Networks 24
Base Metwork: |C:"-userdata"-hase.u:Iwg | | Browse. .. |
Bxtension Metwaork: |C:"-userdata"-sadensiu:un.dwg | | Browse. .. |

| Automatically re-assign Duplicate Nodes
[ oK | | Cancel | | Hep |

CAUTION: The two drawing files being merged should have unique node numbers and branches. If not, you will get
duplicate nodes and branches which will cause major problems. You can check the box to automatically re-assign
duplicate nodes described below to solve this problem. Also, please use a blank drawing as it closes your existing
drawing and saves any changes automatically and you may not want to save the changes.

Automatically re-assign Duplicate Nodes: This box is checked automatically and will re-assign nodes that are
duplicates between the two drawings to be merged. It should not hurt to have this box checked even if there are no
duplicate nodes, but could save time. If it encounters a duplicate node it re-assigns it with the next available node
number on the extension drawing before it is inserted on the base drawing. Of course, it also updates the branch
attribute block start nodes and end nodes. The program will tell you how many duplicate nodes are found:

AutcCAD Message I&

Duplicate Modes Found = 8

Very Important: The Automatically re-assign Duplicate Node feature uses the current node file for each
drawing. So you must make sure the node files are current by opening each drawing and selecting the
MineVent Menu before running this option. Every time you select the MineVent Menu it creates a node file for
the drawing that is open. These node files are combined to see if you have duplicate nodes.

If you uncheck the Automatically re-assign the Duplicate Nodes box and there are duplicate nodes the program will
alert you and re-open the base network without making any changes. This is done to keep you from saving a drawing
with duplicate nodes. Then the program will present you with a list of duplicate nodes. Note that each duplicate node
will show twice in the list.

The base network is the drawing you want to open and use as the base. The base drawing will be able to have
non-MineVent entities or anything that you added with AutoCAD. The extension drawing will be inserted into the
base drawing and will only bring in the MineVent nodes and branches. You must select the insertion point for the
extension drawing on the base drawing. If your drawings have the proper coordinates you should enter 0,0,0 at this
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prompt or for example 0,10000,0 to bring it in 20000 drawing units to the right. Once the merge is finished you may
want to save the merged drawing under a different name. If you just hit Save it will overwrite the original base
drawing.

Technical Information: Here are the steps that occur after you select your base network and extension network.
1. Open the extension drawing.

2. Find any duplicate nodes

3. Replace any duplicate nodes

4. MineVent hidden command MERGEP which saves the extended entity data and removes the brand.
5. WBLOCK MineVent entities as drawing-path\tempen.dwg

6. Open base network file.

7. Insert drawing-path\tempen.dwg and explode it.

8. MineVent hidden command MERGEU which restores the extended entity data.

9. Deletes drawing-path\tempen.dwg.

10. Purge the TEMPEN block.

Note: The last step should be verified if any drawing has a block called TEMPEN it should be purged or removed as
this can cause a the extension drawing to be inserted that is not really the extension drawing but rather the current
block called TEMPEN.

On large drawings to be merged please be patient as it can take several minutes.

8.7 Export General MineVent and Import General MineVent

These options allow you to Import data from any other program using the general format and
saving it as a comma separated file (.csv). Most can use Microsoft Excel or Access. You can use
the Export feature and load the files into Excel to see the format. You can also make changes in the
file and re-import it to update and existing drawing and even add branches. The most important
things for importing into a new drawing are the start node, end node and resistance. However, you
would want to get the Type and Code correct and match them up with the other file. You may need
to create some sort of look up table to do this. But if you have large drawings you want to Import
into MineVent the import feature could save you considerable time.

Below is the Export Dialog. The Import is identical except for the heading. It is okay to not have a
Branch Code file. But nodes and branches are required.

Export to General MineVent Format X

Node File: |C:\applied.r1S\DATADIR\Junctions.csv Browse...

Branch File: |C:\applied.ri9\DATADIR\Branches.csv Browse...

Branch Code: |C:\applied.r19\DATADIR\BranchCodes.csv Browse...
OK Cancel Help

Below is a clipping of the Branch exported file, which is the same format you should use by
extracting data in Excel or otherwise and save as a csv file to import back into MineVent.

Important note: Notice there are two headers at the top, the Branches line and the field names.
These two lines must exist.
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A B C D E F G H | J K L M N

Branches Nodel X and Y coordinates are not needed if there is only ONE

| StartNodi  EndNodType  Code BranchName Resistance FanRe@Quantity CVal/RegH Gas Nodel X Nodel Y
1600 1605 4 6 10REG 0.036192 0 0 35 14 0
1935 1736 0 11 noname 47.62391 0 0 0 14 0
1720 1724 0 11 20Flat 40.61943 0 0 0 14 0
11 12 0 0 noname 0.060181 0 0 0 14 0
3 4 0 1 BOTTOM 0.086671 0 0 0 14 0
3 0 0 BOTTOM 0.005234 0 0 0 14 0

2 0 0 ISHAFT 0.02579 0 0 0 14 0 -24847.59 86352

511 1 1 4 #1FAN 0.0001 5 0 0 14 0 -25068.62 86649
1734 1735 4 5 BLDREG 0.119205 0 0 35 14 0
42 140 0 1 Mains 0.014923 0 0 0 14 0
41 42 0 1 Mains 0.06062 0 0 0 14 0
2435 2335 4 4 3LtREG 0.029484 0 0 65 14 0
810 2830 0 2 10Flat 1.081374 0 0 0 14 0
2335 310 0 4 10Flat 0.55526 0 0 0 14 0
1715 315 0 4 10Flat 1.060789 0 0 0 14 0
1724 1725 4 5 REG 0.117503 0 0 20 14 0
1720 1721 0 5 20Flat 2.338501 0 0 0 14 0
1721 322 4 5 BLDREG 0.138258 0 0 30 14 0
1425 325 4 5 LWREG 0.18114 0 0 35 14 0
1035 1734 0 5 30Flat 0.461372 0 0 0 14 0

Below is a screen clipping of the Node File. This file must exist and be used and have the following
format. If you are modifying and existing MineVent map you should not change any of the nodes
or coordinates however, you could add some nodes if you know the coordinates.

Important note: Notice there are two headers at the top, the Nodes Junctions line and the field
names (ID,Xcoord, Ycoord and Atmosphere). These two lines must exist.

A B C D
| Nodes Junc_|tions
ID Xcoord Ycoord Atmosphere

1440 -20936.9 83518.82 No
1045 -20798.7 83577.13 No
1945 -20936.9 83641.56 No
1445 -23739.2 83522.82 No
1721 -23737.8 85280.64 No
1935 -21368.3 84490.94 No
1425 -23739.3 85220.9 No

322 -23878.1 85281 No
1736 -20520.1 84491.09 No
1735 -19374 84431.26 No
1734 -19494.9 84431.26 No
1720 -21366.1 85280.15 No
1420 -21366.1 85220.92 No
1035 -21366.6 84430.18 No
1724 -20642.6 85280.21 No
1725 -20523.5 85280.21 No
1715 -20523.5 86173.16 No

Below is a screen clipping of the Branch Code file. This is here so that you can match code
numbers in MineVent to something similar in a file created somewhere else. You should not
change the numbers but change the Descriptions to match the file you want to import then have the
lookup table ready and do a find and replace in Excel in the Branch file. You may wonder why all
of the branch code information is not here as it is in Configure Branches. The reason is that once
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you match the number to a description it is much easier just to open Configure Branches and make
the rest of the changes.
A B
| BranchCodi_Ie
Code Description
0 Isolated_|
1 Track_Inta
2 Belt
3 Equip.Door
4 Main_Retur
5 Section_Re
6 Bleeder
7 None
8 None
9 None
10 Face
11 Chn.Pillar

Final note: Use the new Import/Export feature with caution. It will update all branches in an
existing drawing which could take time. Not to mention the feedback we get from industry usually
says it is better to make changes graphically instead of in some table view. These functions were
initially intended to be used if you have data already in table view and want to import it into
MineVent.

8.8 Import CONSOL Minimal comma separated data
The hidden command IMPORTCON. When you type in this hidden command at the MineVent/AutoCAD command

prompt the following dialog box appears similar to the General Import format dialog only the header is different and
the DATA FORMAT IS DIFFERENT. Note you must have MineVent loaded or select it from the STARTUP menu.

Import From Consel C5V Files

MNode File: |C:"-minevent_tmining"—iutu:urial"-Junctiu:uns.u:sv |
Branch File: |C:"-mineuent_tlaining"-iutu:urial"-.anu:hes.u:su |
Branch Code: |C:"-minevent_tlaining"-il_rt-:urial"-.EmnchT}rpe.u:sv |

Cancel Help

This is a more simplified format to extract from the CONSOL ventilation program which uses a Microsoft Access file
(.MDB). You must load the .MDB file into Microsoft Access and create a comma separated file with the following
formats below:

Note: You could use the General Import and Export and format the CONSOL file in Access to match the General
Import format above. The below is easier but has less data as of current the only thing used is the snode, enode,
Type (actually matches to the branch code file), and resistance is used. Quantity and Pressure (NVP) is set to 0.0. If
you want to use the others then use the General Format and add the extra data.
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Format of the Branch File below: Note the 2 headers are required. The top Branch header and the labels ID,
FromJunction, ToJunction, Type, Resistance, Pressure and Quantity all separated by commas.

I Branch l

1D Fromluncl ToJunclD Type Resistanc: Pressurel Quantity
61 931 933 BLT 0.08496 0.033 62649
81 227 117 BLT 0.12142 0.015 34750
158 847 67 BLT 0.21342 0.014 25993
180 115 84 BLT 0.17673 0.016 29987
193 842 125 BLT 0.21748 0.005 15477
224 1239 1099 BLT 0.28121 0 8OO
230 588 150 BLT 0.6823 0.071 323604
249 466 296 BLT 0.14316 0.006 19748
250 150 32 BLT 0.13987 0.014 31305
256 1240 25 BLT 0.25437 0 1664
279 283 798 BLT 0.65315 0.042 25444
312 314 313 BLT 0.46034 0.114 45695
347 411 227 BLT 0.4225 0.062 38186
375 1075 1073 BLT 0.08853 0.003 19675
384 671 972 BLT 92.89813 1.282 11748
423 1346 1325 BLT 0.33218 -0.005  -11643
426 1221 470 BLT 0.44586 0 2097
427 25 972 BLT 92.87786 0.026 1664
431 1372 1088 BLT 21.21432 0.509 154597
435 290 283 BLT 0.83629 0.017 14233
459 31 841 BLT 0.3682 0.072 44193
460 1027 622 BLT 0.42432 0.169 63040
470 920 1222 BLT 0.39338 0.081 45265

Format of the Branch Code File. Note the headers are required. When it matches the name column to the Type above
it uses that Code

BranchType
ID Mame Descriptic Default® LevelNumber
1 INT Intake a7 1
2 RET Return 47 2
3 TRK Track S0 3
4 BLT Belt 50 4
5 LEK Leakage 4 5
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Format of the Node/Junction File. Note the headers are required. Any node that is in the Atmosphere (Yes in last
column) will be renumbered as 1 and use the Xcoord and Ycoord as all Minevent Nodes in the atmosphere must be
node 1 in MineVent but you can have any number in the ID column for an Atmosphere node as long as the Atmosphere
column is Yes it will internally change the node number to 1.

Il_luncticnn _I

ID Xecoord  Yeoord  Atmospheric
745309.82 89380.82 Yes
08366.28 77092.12 Mo
112817.7  71273.9 Mo
112959.1 71668.17 Mo
113005.8 71779.97 Mo
1137384 71324.35 No
112622.6 70933.14 Mo
123726.5 65723.26 Mo
98835.05 76810.65 Mo
112689.1 72121.66 Mo
121801.9 64367.74 Mo
110364.7  72547.8 Mo
108223.5 73332.46 Mo
106810.2 73845.77 Mo

L e R = O R

= e e e
Bow ok = O
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