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LIMN 1_D Vertical Wizard Manual -3-

1. INTRODUCTION

The best way to get to know the LIMN simulation tool is to complete a worked example. The
following pages detail the worked example. It is strongly recommended that one complete the
worked example, as it will benefit a first time user.

2. DRAWING THE FLOWSHEET

It is recommended that one draws the flowsheet by hand on paper before using the LIMN
draw function. This will save the user having to redraw the flowsheet to get the spacing
correct.

2.1 Drawing the flowsheet on paper
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Figure 1: Drawn flowsheet

Make sure that the flowsheet, unit operations and spacing is correct before drawing
the flowsheet using LIMN. Much time can be saved by making corrections before
drawing the flowsheet using LIMN.
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2.2 Using the LIMN Draw function

A B © n] E F G H
1
2
3
4
5
B
7 ballmill product
8 ballmill feed
9
Ball mill
1? cyclone floats
12 cyclone feed
13
14
15
16
17
15 screen undersize
19
20 cyclone sinks
21
22
23
Figure 2: LIMN drawn flowsheet
[
2.2.1 Click on the LIMN draw button. L
2.2.2 Add each of the three icons by clicking on the New Icon button. @
2.2.3 The icons can be found by searching through the Icons lists, see figure 3
below.

Select a Unit Icon E'
Directaries: |zon Mame: lcon Previgw:
:limnhicons il Alliz ball il

= n Grinding M1
= LIMN Krupp Aerafall mil
B Icans Mill [Simple)
- Pug Mill or Lump Break.er
ww MILLS Ruwaolt rad or ball mil
SAG Ml
SAG Mill, genenc
Sala Agitated Mill [SAkM)
Diives: T ower Mill
L= Trommel Screen
= j L >

Fefresh lcon Mame List | Change Line Properties. . |

] | Cancel Help |

the

Figure 3: Icon list
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2.2.4 Be careful when connecting the streams to the unit operations. Make sure
that the arrow of the stream changes to the connection arrow before
connecting, check the LIMN demo.

2.2.5 Label the unit operations by clicking on the unit and then entering the unit
operation name in the Select Limn Object textbox. The unit operation names
are: Ball Mill; Screen; Cyclone.

Limn: The Flowsheet Processor - LIMM 1_D wertical - Flowsheet

File Edit #Add ‘“iew Format Solve Preferences Help

E 1|'3°’f° AN i ) [ e Urit [BalMil . H
........................................... Select Limn Object|. . . . . . . . . . . .

Figure 4: Naming Units
Note: When naming the unit operations and the streams one can switch from
item to item by using the TAB key.

2.2.6 Label the streams by clicking on the stream and then entering the stream
name in the Select Limn Object textbox. The stream names are: ballmill feed,;
ballmill product; screen undersize; cyclone feed; cyclone floats; cyclone
sinks.

2.2.7 To display the labels of the unit operations and streams on the flowsheet click
on the Add menu and then select Label All. Make sure that attach labels
dialogue boxes are ticked. Position the labels as required.

Limn: The Flowsheet Processor, - LIMN m3 ,
3 5 : Remove or Attach Labels §|
File Edit | add View Format Solve  Preferences -
| unittcon... Chel-+UJ e - :
p
Text Box LUnit Toon ChleT [ Bemove existing attached Lnit Labels first
RatolEioct (il C [” Remove existing attached Stream Labels first
o Label Chrl+L o
s Streamstartpoint Ct+S C v Attach Labels to all unlabelled Units
Attsched Label Ab+Ctril Co v Aftach Labels ta all unlabelled Streams
Cancel |

Figure 5: Adding Labels
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2.3 Cloning a flowsheet

During the Data Wizard manual example the flowsheet in figure 6 was created. This
flowsheet can be cloned and used for the 1D_Vertical wizard example.

2.3.1 Open the Excel workbook file that was saved for the Data Wizard example.

2.3.2 Click on the flowsheet for the Data Wizard example.

B Microsoft Excel - LIMN manual flowsheet

@E\Ie Edit Wiew Insert Format Tools Data Window Help ;@ﬂ
e gy inad B2 S5 R e - )

firial -0 - B I U= =EE 8%, W% EEL-D-A- BELE LR E

A B c D E F G H | J K L =]
1 1~ |
]

500

ballmill product
—_—
ballmill feed

- fata]

cyclone floats

screen undersize

B 200
cyclone sinks

14 4/ » MM Unit_Cyclone £ Unit_Ball Mil / Unit_Screen / Stream Data % Sheet1 { Sheet2 f Sheet3 / |<]
Draw -~ [3 aoshapes - N W J O E 4@ d-L-A-==E8B @ .
Ready MU
P erart [ [ — | = i A &)
1y Start @ LIMN manual ET LIMN 1_D vertical & LIMN manua caff[LIMN - Mi... EM  Address @ Jis s 1

Figure 6: Data Wizard flowsheet

2.3.3 Click on the LIMN: Wizards Icon. lﬁ

2.3.4 Click on the Other Useful LIMN Related Functions... button.

| Tu_"'l-"l 1D_Cu_Hydro | j

Browse For mare Limn ‘Wizards. ..

Other Useful Limn Related Functions. ..

Cancel

Figure 7: LIMN: Wizards
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2.3.5 Click on the create a clone button.

Limn Tools E|

Create a clone of the Aowsheet in 2 new workbook

‘\éﬁait ta proceed the active Warksheet

9'*;:I. Limn Direct Connect Wizard - cell equations For solution

Limn Print Wizard - better unit jstrearm alignment
Limn Range Clear - clear calculated data

Cump Flowsheet info to a "MATEAL From Excel” workbook)

l|ﬂ|m§|ﬁ

Create a copy of a Limn Wizard Worksheet

*
F 3

Constraint conkraol & data transfer (various options)

Change a Limn:Wizard generated unit model

| |

Set the Limn: Solve Stream [ DLL model READWRITE

Cancel

Figure 8: Other Useful Functions Menu

2.3.6  Click on the LIMN Draw button once the flowsheet has been cloned to a new

IiZ

workbook. =

2.3.7 Save the workbook.
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3. RUNNING THE 1_D VERTICAL WIZARD

3.1 Click on the Limn: Wizards icon. Iﬁ

3.2 Click on the 1D_Vertical button.

Limn Wizards

X]

— Lirn Data Structure Wizards

E 1D _ertical
13

E E 10 _Zornrinution

‘ CoallSE x Size)

E% General(S5 « Size)

v

ofae 2 R.ate Flatation

e LSQFlotationBalance

1J|11J__1J| 10_Cu_Hydro
=

Browse For more Limn Wizards. .. |

Cther Useful Limn Related Functions. .. |

Cancel I

Figure 9: LIMN Wizards Menu

3.3 The wizard should begin with Step 1 of 6. Click the Next button.

1D Vertical Wizard Step 1 of 6 X

This is a -1 Vertical Data Wizard | V4

This Wizard will set up a workbool with data structures and process models based on a 1-
Dimensional daka layout,

Fields are provided For the mass related data that Forms the basis of Limn Fowsheet:
solutions, as well as for any derived properties that the user may wish to calculate,

Built in b this Wizard are simple models of combiners, converters and splitters, together
with blank ternplates which may be used to build "user defined” models,

The steps invalved are:
. specify the number of mass related and derived stream data components,
. arrange the order of process streams and units,
. select suitable unit process models,

| Mext = |
[
Figure 10: 1 D Vertical Step 1
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3.4 Change the number of mass components to 5 and the number of derived
components to 1. Click Next.

Enter Number of Stream Components Step 2 of & [‘5_<|

= This Wizard uses a
Mumber of Mass Related Components: | 5 E‘ 1-dimensional wvertical
array to represent
process skreams.

Mumber of Derived Cnmpunents:l 1 %‘

Enter the number of mass
related components {i.e. those
that can be summed by simple
addition) and the number of
derived components that wou
require. ..

Cancel < Back, Mext =
L
Figure 11: 1 D Vertical Step 2

3.5 Check that the stream names are correct. Click Next.

SortfArrange the Stream Names Step 3 of 6 r5__<|
? Strearm Marne Strearn Type
- 4 Sart by Type/alpha
+  ballmil Feed
+  ballmill product Inker-unit .
+ cyclone Feed Inker-urit Saort Alphabetically
+ cyclone Floats Product
+ cyclone sinks Produck Sort and arrange the Skream
+ screen undersize Product names in preferred order.
This determines the order of
+ Skreams on the Stream_Daka
worksheet
move
¥
Cancel < Back Mext = Einish

Figure 12: 1 D Vertical Step 3

3.6 One can change the order of the streams by selecting the stream name then
clicking on the arrow above or below the word move.

the l faont
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3.7 Check that the unit operations are correct. Click Next.

SortfArrange the Unit Names Step 4 of & r$__(|
? Unit Marme Murn Products  [o ;
i Sort by Tvpefalpha i
+  Ball Mill 1 ; B
+ Cyilone 2
+ Sgreen > Sort Alphabetically
Sort and arrange the Unit
names in preferred arder,
This determines the
4+ Worksheet Tab order For Unit
model worksheets
mMove
¥
Cancel = Back Bext = Einish

Figure 13: 1 D Vertical Step 4

3.8 Select the different models for the unit operations. Click on the unit name then
select the model from the drop down list on the right hand side. Make sure that
the same models are selected for the different units as those in figure 14 below.

Ball Mill: 1Product FixedProduct
Cyclone: 2Product ComponentSplitter
Screen: 2Product ComponentSplitter

Select a Model for each Unit Step S5of 6 E'
) ) Select a model For
2 Uit Marme LInit Mode| ;
Unit:  Screen
+  Ball Mil 1Product FixedProduct -
+ Cyclone 2Product Componentsplitker | 2Product CompanentSplitter ﬂ
+ Screen ZProduct Componentsplitker

The models listed are those provided with
thiz Wizard, Once generated, you may
modify the default rodels in wour
workbook.,

?  Field codes

+ — & new unit model will be added.
= — A unit model will be changed.
— Mo change.

About this model, Cancel < Back | Mexk = | Einish

Figure 14:1 D Vertical Step 5

3.9 Click Next.

the Amam®
flowsheet .
heet | P

-10 -



LIMN 1_D Vertical Wizard Manual

3.10 Click Finish.

Wizard Data Collection Complete

Step 6 of &

X

If vwou select "Finish", it will:

once this process is completed wou may:
. enter Feed stream information

. perform a circuit simulakion,

Cancel

The Wizard has all the information it requires.

. copy a Configuration data worksheet ko your workbook,
. set up warksheet data struckures for each process stream and unik,

< Back,

. sperify labels for the properties an the Configuration warksheet

. enter parameters or modify the skandard models as required

Einish

IS

Figure 15: 1 D Vertical Step 6

3.11 Once the sheets have been constructed and the wizard is complete, save the

workbook.

flowsheet
guru
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4. POPULATING THE WORKSHEETS

Now that the worksheets have been set up for the different units, one needs to specify the
simulation inputs.

4.1 The Configuration Sheet

Configuration Data Created with Wizard : 10_Generic Located at :

Figure 16: Configuration Sheet

Note: The blue shaded cells are cells that require an input. The grey shaded cells do
not require an input as LIMN has assigned formulas to these cells.

4.1.1 Enter the 5 size fractions: 20 mm; 15 mm; 10 mm; 5 mm; 0 mm.

4.1.2 Enter Total as a Derived Component and we shall use the sum function on
the required sheets.

the ol
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4.2 The Stream Data(Input) Sheet

Feed Stream Data Inpurt

ballmill
Feed

Figure 17: Stream Data (Input) Sheet
4.2.1 LIMN requires the t/h of material in each size interval to calculate the mass
balance through the flowsheet. Therefore one needs to input the % PSD per
size interval and the total t/h of the feed stream.

4.2.2 The easiest is to copy the ballmill feed table and paste it close by. Enter in
the % PSD as in figure 17.

4.2.3 Enter the 500 in the Total cell below the % PSD table.

4.2.4 In the ballmill feed column, multiply the % PSD in each size interval by the
total feed (500) to give the t/h in each size interval.

4.2.5 Total the ballmill feed column using the Sum function.

4.3 The Stream Summary Sheet

| E4 | = [='Stream_Data(input)ILimnballmill_feedRange}
s B [ E F G H | J K L

Stream Summary

SCIeen
undersi
e

ballmill ballmill cyclone cyclone cyclone
feed  product  Feed Hoats sinks

I O O O O O N

Figure 18: Stream Summary Sheet

4.3.1 The light blue shaded cells have been assigned formula by LIMN, see the
formula assigned to cell E4 in figure 18 above.

4.3.2 Total each of the stream columns using the sum function.

the ol
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4.4 The Unit_Ball Mill sheet

Model for Unit Ball Al

Figure 19: Unit_Ball Mill sheet

4.4.1 Enter the required PSD of the ball mill product as in figure 19 above. When
LIMN Solve runs the Feed stream will be multiplied by the required product
PSD.

4.5 The Unit_Cylone sheet

Model for Uit Cyclone

Partition Fractions

cyclone loats  cyclone sinks

Figure 20: Unit_Cyclone Sheet

4.5.1 Enter the split of cyclone feed to cyclone floats in the model column. Partition
fractions must be entered as whole numbers and not percentages (i.e. 0 < x
<1).

the Amam®
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4.6 The Unit_Screen sheet

Model for Uit Screen

Partition Fractions

cyclone Feed

Figure 21: Unit_Screen Sheet
4.6.1 Enter the required split for the Feed stream to the cyclone feed (screen

oversize). When LIMN Solve is run the Feed stream will be split into the
oversize and the undersize.

4.7 The DataBlocks sheet

Row  Colummn
Legend / Drop down location | 1

Stream

Add data blocks to flowsheet
(helow stream labels)

ballmill product ERE

Add data blocks to flowsheest,
(adjacent to strearn segment 1) 3

K;

Femove data blocks from

flowsheet B I

cyclone floats 2

Figure 22: DataBlocks Sheet

4.7.1 To add one Datablock displaying the total t/h for each stream on the
flowsheet, change cell F2 to 1 and cell F3 to 1.

4.7.2 Click on the add data blocks adjacent to stream segment button.

4.7.3 Click on the Flowsheet sheet, click on LIMN draw and place the data blocks.

“The Flowsheet
Processor”
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5. RUNNING THE LIMN SOLVER | 5

L24 =] =

A, B C

ballmill feed

Ball Mill

o [ [ [ [ e [ [ [ [
R G T S = e s e 2 o R RS e e

| R N T
ka2 — O

ballmill product

cyclone floats

cyclone feed

Screen

screen undersize

cyclone sinks

Figure 23: Flowsheet after solving

5.1 Click on the Flowsheet sheet in the Excel workbook.

5.2 Click on the Limn: Solve button. E

5.3 Check that the mass balance is the same as figure 23 above.

5.4 Save the workbook.

the
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6. USING THE LIMN SCENARIOS SHEET

P28 =] =

A B [ D E F G H d K L il

1

z

3 k

4 Variables Results

5 CNP Pl ooooo] M 1.00000] 1000.00] 40000 | 60000 | 57000 | 00 | |
B | ] b ]

6 Cell Description e

7 100.00 | 100.00

g 200.00 | 200.00 ;

q 200.00 | 30000 | 12000 | 180000 | 171.00 | 5.00

10 400.00 | 40000 | 18000 | 240000 | 22800 | 1200

11 E00.00 | 50000 | 20000 | 30000 | 28500 | 1500

12 G00.00 | w0000 | 24000 | 36000 | 34200 | 18.00

13 J00.00 | 70000 | 28000 | 42000 | 39900 | 21.00

14 S00.00 | 80000 | 32000 | 48000 | 456.00 | 24.00

15 900.00 | 900.00 | 38000 | 54000 | 51300 | 27.00

16 1,000.00 [ 100000 | 400.00 | 50000 | 570.00 | 30.00

17

Figure 24: LIMN Scenarios Sheet
6.1 Click on the Scenarios sheet.

6.2 Column D and Column E are for the variables that are to be changed for each scenario.
Column G and higher are for the data that one wants to capture for each scenario.

6.3 Type in Ball Mill feed in cell D6.
6.4 In cell D5, type the “=" sign then select the cell 110 on the Stream Data(Input) sheet.
6.5 Type in the stream names from cell G6 to cell L6.

6.6 In cell G5, type the “=" sign the select cell E10 on the Stream Data sheet. Do the same
for each of the remaining streams from cell H5 to cell L5.

6.7 Enter the values for the ballmill feed stream for each scenario: 100; 200; 300; 400; 500;
600; 700; 800; 900; 1000.

6.8 Click on the Run Scenarios button.
6.9 Save the workbook.

6.10 Check that the results are the same as figure 24 above.
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7. CHANGING STREAMS IN THE FLOWSHEET

Rl ballmill product
—_— =
plant feed ’

Ball Mill
cyclone floats

f cyclone feed .Q 20351
I
30828

Screen Cyclone

screen undersize

cyclone sinks

Figure 25: Modified stream flowsheet

7.1 Open the workbook for the 1_D Vertical Wizard example.
[
7.2 Click on the flowsheet in the workbook. Click on the Limn Draw button. ]'—'E

7.3 Click on the cyclone sinks stream and join the stream to the ballmill feed stream as in
figure 25 above.

7.4 Rename the streams to plant feed and ballmill feed as per figure 25 above.
7.5 Save the workbook with a different name.
7.6 Click on the Limn: Wizards button. L&

7.7 Select the 1_D Vertical Wizard, as per Section 3: Running the 1_D Wizard above.

“The Flowsheet
Processor”
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7.8 One will notice that each of the steps from 1 to 6 of the wizard are the same as figures 10
— 15, except for Step 3 of 6 in figure 26 below.

SortfArrange the Stream Names

Stream Mame

ballrill product
cyclone Feed
cvclone Floats
cyclone sinks
screen undersize

Cancel

Stream Type

Inter-unit
Feed
Inker-Lnit Sort Alphabetically
Inter-unit
Praduck Sort and arrande the Skream
Inter-unit names in preferred arder,
Praoduck
This determines the order of
""‘ Sktreams on the Stream_Daka
warksheet
move
¥
< Back Mext = Einish

Step 3 of 6 3

Sort by Type/alpha

Figure 26: Step 3 of 6

7.9 The Wizard has picked up the additional stream, ballmill feed, and has assigned a + sign
to the stream.

7.10Change the order of the stream names so that plant feed is before ballmill feed. Click on
the stream plant feed then click on the up arrow above the word move.

SortfArrange the Stream Names Step 3 of 6 [‘S__<|
? Stream Mame Strearm Type
i Sort by Tvpe/alpha
+ ballmil feed Inter-unit .
ballmill product Inker-unit Sork Alphabetically
cvclone Feed Inter-unit
cyclone Floats Praduct Sort and arrange the Stream
cyclone sinks Inker-unit names in preferred order,
screen undersize Praduck
This determines the order of
4+ Streams on the Stream_Data
worksheet
u}
¥
Cancel < Back Mext = Einish
Figure 27: New stream name order
the
flowsheet

guru
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7.11Complete the wizard and save the workbook.

7.12Click on the Stream_Data sheet. One will notice that a column has been created for the
ballmill feed stream.

7.13Click on Limn: Solve. E

7.14 Copy the Sum function in the Total row to the ballmill feed column. Check that the values
for the different streams are the same as figure 28 below.

Al B C E F [c] H I J K
Stream Summary

SCIeen
undersi
ze

plant  ballmill ballmill cyelone cyclone cyclone
Feed feed product  feed Hoats =zinks

[ e m Rt e ) I S )

[ tow | soooo] Stds| S| ansas| osisi| s | 2061

Figure 28: Solved Stream_Data sheet

o
HE=]

7.14 Save the workbook.

the I‘mn
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8. ADDING A UNIT OPERATION

m ballmill product
hallmlll feed

Ball till
cyclone floats

cyclone feed

Screen

screen Undersize

cyclone sinks

4.50
=

non magnetics
hlag Roll

magnetics

Figure 29: Additional unit worked example

8.1 Open the workbook for the 1_D Vertical Wizard worked example (without the recycle of
cyclone sinks to the ballmill feed).

IZ

8.2 Click on the flowsheet. Click on Limn: Draw. =
8.3 Click on the New Icon button. @

8.4 Select the Magnetic Separator — Single Drum from the WETMAGS icon list, see figure 29
below.

Select a Lnit lcon F§|

Directaries: | o Manme: lcon Presig:

aratar - Double Drl
Single Diry

P agnetic Sep
‘b agnetic Separatar -

c:hlimnhiconswetmags

[=r & b agnetic Separator - Triple Drur
[= LItM
[=r lcons /—\
B WETMAGS i
L/
Dirives:
=N j < >
Refrezh con Mame List | Change Line Properties. .. |
k. | Cancel Help |

™

Figure 30: Wetmags Icon List
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8.5 Rename the unit to Mag Roll. Label the product streams non magnetics and magnetics.
Add the labels to the unit and streams, see figure 30 below.

Figure 31: Additional unit flowsheet
8.6 Save the workbook with a different name.
8.7 Click on the Limn: Wizards button. 14
8.8 Run the wizard as in section 3: Running the 1_D Wizard.

8.9 During Step 3 of 6 one will notice that the magnetics and non magnetics streams have
been added to the list.

SortfArrange the Stream Names Step 3 of 6 Pg|
? Strearm Marne Streamn Type [ :
s ¢ Sort by Tvpe/alpha i
+ magnekics Produck : :
+ nonmagnetics Praoduck .
ballmill Feed Feed Sort Alphabetically
ballmill product Inter-unit
cvclane Feed Inker-unit Sort and arrange the Skream
cyclone floats Produck names in preferred order.,
cyclane sinks Inker-unit
screen undersize Product This determines the order of
+ Skreams on the Stream_Daka
worksheet
maove
¥
Cancel < Back Mk = Einish
|

Figure 32: Step 3 of 6
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8.10During Step 4 of 6 one will notice that the Mag Roll unit has been added to the list.

SortfArrange the Unit Names Step 4 of & r$__(|
? Unit Marme Murn Products  [o ;
i ort by Tvpefalpha
Bl il
Cyclane > Sort Alphabetically
Screen 2
Sort and arrange the Unit
names in preferred arder,
This determines the
4+ Worksheet Tab order For Unit
model worksheets
mMove
¥
Cancel = Back me'{t = Einish
|

Figure 33: Step 4 of 6

8.11Select the 2Product ComponentSplitter model for the Mag Roll.

Select a Model for each Unit Step S of 6 [Z|
. . Select a model For
& Linit Name LInit Madel .
Unit:  Mag Roff
4+ [Mag Rall 2Produck ComponentSolitker -
Eall rill 1Product FixedProduct | ZProduct ComponentSplitter ﬂ
Cyclane 2Product CDmpDnEHtSp“tter The models listed are those provided with
Screen ZProduct ComponentSplitter this Wizard, Onice generabed, you may
radify the defaulk rmodels in your
workboaok,

? Field codes

+  — A new unit model will be added,
= — A unit model will be changed,
— Mo change,

About this madel. .. Cancel < Back | Mext = | Einish

Figure 34: Step 5 of 6

8.12Complete running the wizard and save the workbook.
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8.13Click on the Unit_Mag Roll sheet and enter the partition numbers for the split of feed to
non magnetics.

A E [ ] E F

Model for vt Mag Roll

L

P artition Fractions

Figure 35: Unit_Mag Roll sheet
8.14Click on the Stream_Data sheet.

8.15Click on the Limn: Solve button. E

8.16 Check that the values on the Stream_Data sheet are the same as figure 35 below.

Al B [ E F G H I J K L I
Stream Surmmary

- non - - SCIeen
magneti _ ballmill ballmill cyclone cyclone cyclone )
magneti - undersi
[ feed  product  feed Hoats sinks
[ ze

[_row | 0% | #50 [ 0000 [ So00o | sooon | 2ea0 | 0o | 20000

Figure 36: Stream_Data Sheet

8.17 Save the workbook.
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APPENDIX A: 1_D VERTICAL WIZARD WORKED EXAMPLE

the
flows

—_— e

ballinill feed

heet Vk

Ball kil

ballmill product

I

Y cyclone feed

kAL

Screen

screen undersize

flmamn®
I[ I “The Flowsheet
| Processor”

cyclone floats

Cyclone

cyclone sinks

Figure 37: 1_D Vertical worked example
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APPENDIX B: MODIFIED STREAM EXAMPLE
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Figure 38: Modified stream worked example
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APPENDIX C: ADDITIONAL UNIT WORKED EXAMPLE
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Figure 39: Additional unit worked example
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