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LIMN Data 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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2.2Using the LIMN Draw function =

E Microsoft Excel - LIMN manual flowsheet ‘Z||E|rz|
@E\Ie Edit Wiew Insert Format Tools Data Window Help [% ;@ﬂ
e gy inad B2 S5 R e - )

il - -|B 7O Bl 8%, MU EEo-d-A- EEI ||
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1 1~ |
]

_—
3 ballmill feed E< ballmill product
Ball Mill
10 cyclone floats
11
12 cyclone feed

L)

screen undersize

cyclone sinks

4 4[» MMSheetl { SheetZ f cheet3 / [4]
Draw -~ [3 aoshapes - N W J O E 4@ d-L-A-==E8B @ .
Ready MU

otmail - Inbos .., | @ LIMN manual |2l GETTING STARTED- .. 5 LIMM manual et

Figure 2: LIMN drawn flowsheet
I
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 lcon

Drectones: lzon Mame: lcon Preview:
c:slimnticanshmills Alliz ball il
= ch Grinding Ml
= LIMM Krupp Aerctall mill
B lcors Will [Sirmple]

Pug Mill or Lurmp Breaker
Ruwolt rod or ball mill
SaG Mill

SaG Mill, generic

Sala Agitated Mill [SAM]
Toawer Mill

Trammel Screen

== j £ |

Dirives:

|

Refresh lcon Mame List | Change Line Properties. .. |

0k | Cancel | Help |
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Figure 3: Icon List

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.

225 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, - Book1 - Sheet1 (2)

File Edt Add Wiew Format Solve Preferences Help

g = (e

Urit. [Ball il =]

0
|

........................................ L\‘i‘ . |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 ma

File Edit | add “iew Format Solve  Preferences

| urittcon.., CHl+U
Text Boo Unit Icon Chel4-T

""" Drata Block Chrl+D
""" Label ChrlL

----- Stream start point  Chr4+S

Attached Label Ale+CerHL
Label Al AlE+CEr-+A

Remove or Attach Labels

[ Bemove existing attached Uit Labels first
| Remove existing attached Stream Labels first
[v Attach Labels to all unlabelled Units

[+ Attach Labels to all unlabelled Steams

Cancel |

Figure 5: Adding Labels
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3. RUNNING THE WIZARD

3.1 Click on the LIMN Data Wizard Button. E

3.2 The wizard will start with Sheet 1 of 4. Select the Vertical Layout and then click Next.

Limn Data Wizard - Sheet 1 of 4

r‘\e.
Select the required layout For component data:

“ertical In Wertical layout, stream names are dizplayed
acrozs the top of the page, with component
names down the left side.

Haovrizonta! layout has stream names doven the
Haorizantal left zide, with component names across the top.
T 1T 11

2-Nimensions results in separate component
data blocks far each stream, repesating down the

pane.

2-Dimensions

In each layout, streams are all placed on a single
page, wwhile unitz are dizplayved individually on
separate pages.

Help Cancel

Figure 6: Data Wizard 1

3.3 Enter the size fractions for the simulation in the Mass related components window. Click
on the Insert button then enter the size fraction with the mm unit in the pop up text box.
Click on the OK button to enter each fraction. When finished click Next.

Limn Data Wizard - Sheet 2 of 4

Enter the VERTICAL component names:
Masz related componernts

20 mm J Remember, Limn
; ﬂ 15 mm can only sokve for
Edit ... | Move 10 properties which
S i
Remove | ﬂ

can be comkined
by zimple
addition.
Insert ... | ﬂ
Edit ... Move
Remove ﬂ

Cancel |

Derived components

L]

The: detived
components are
calculated from
the above mass
J Ivpe components.

Help | < Back | Mextk = |
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Figure 7: Data Wizard 2
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3.4 Check that the stream names are correct. Click Next.

Limn Data Wizard - Sheet 3 of 4

Arrange Stream Mames
Load Fresh | Sork |
The arder in which
gtreama appear an this ballmill Feed
list determines the order cyclone feed
in which the stream data screen undersize
entries are arranged. If 3 ':?-“'::'3""‘9 HF'EES
stream data entry is not CyCiane sin
reguired far a strearm,
remove the name from J
this list.
Remove Maove ﬂ ﬂ
Help Cancel | < Back |

Figure 8: Data Wizard 3

Limn Data Wizard - Sheet 4 of 4

Arrange Lnit

The arder in which units Load fresh | St |
appear on this list _
determines the orderin Eall rill

which the unit data Cyclone

worksheets are arranged.
If & unit data worksheetis
not required for a unit,
remaove the name from this J

list.
Remove | Move ﬂﬂ

Help Cancel | < Back. |

Figure 9: Data Wizard 4

3.6 Click Finish.

3.7 Once the Data Wizard has completed setting up the worksheets, save the workbook.
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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 (i.e. feed stream and unit operation models).

4.1 The Stream Data sheet

LIMN requires the composition of the feed stream which is coming into the simulated
flowsheet. The Data Wizard has been developed to track the mass of material
through the simulation thus one needs to specify the t/h of material per size class.
Use the following data for the ballmill feed stream:

Total tonnage of ballmill feed = 500 t/h.

Size Interval PSD

[mm] [% (m/m)]
20 mm 40
15 mm 25
10 mm 20
5 mm 10
0 mm 5
Total 100

E3 Microsoft Excel - LIMN manual flowsheet

E\Ia Edit Wiew Insett Format Tools Data Window Help

DEHS ESRY s BRI o- - (@A 4L W -0,

Arial -0 - B JUIESEE %, B8 EEE-A | BEELE LR
[ a1 o =
A B € o] E F G H J K L Ml [\ 8] Fr=
1 =
]
2 Stream Data
3
4 Stream
ballmill  ballmill cyclone screen cyclone cyclone
5 Component product feed feed uml:rslz floats sinks
5 20 mm i} 200 i} i} i} i}
7 15 mm 0 125 0 0 0 0
8 10 mm 0 100 0 0 0 0
] 5 mm o 50 o o o o
10 0 mm 0 25 0 0 0 0
11 500
12 % by mass
13 20 mm 40
14 15 mm 25
15 10 mm 20
18 5 mm 10
17 0 mm 4
13 100
13
20 500
21
22
23
24
25
26
27
28
28
144 (M, Urit_Cyclone A Unit_Ball il £ Unit_Screen 3 Stream Data { Sheetl / Sheet2 f Shest3 / |«
Draw - 3 agoshapes - . W O E 4l d-F-A-==0 8@ .
Ready MU

" start
iy Start

the

[ N Hotmeail - Tnbose-.. | @ LM manusl

flowsheet
guru

[l GETTING STARTED -

T & L k) 5i54AM

; i
Figure 10: Stream Data sheet 1
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4.1.1 Create the % mass PSD table on the Stream Data sheet. The easiest method
is to create the distribution below the ballmill feed stream, see figure 10
above.

4.1.2 Input the total t/h of the ballmill feed stream onto the sheet, the easiest is
below the % mass distribution table.

4.1.3 Multiply the % mass in each size interval by the total t/h of ballmill feed (500
t/h) to give the t/h of ballmill feed in each size interval. Note: LIMN will
overwrite any formula written in a stream cell, except for the feed stream.

4.1.4 Make sure that the stream data sheet looks like figure 11 below.

A1 -] =
A | B C ] E F (E] H
N
L
2 Stream Data
3
4 Stream
. . screen
ballmill = ballmill | cyclone . cyclone  cyclone

E ST product  feed feed und:mz floats sinks
B 20 mm 0 200 0 0 0 0
7 15 mm 0 126 0 0 0 0
g 10 mm 1] 100 0 1] 1] 1]
3 5 mm 0 a0 0 0 0 0
10 0 mm 0 25 0 0 0 0
11 A00
12 % by mass
13 20 mm 40
14 15 mm 25
15 10 mm 20
16 5 mm 10
17 0 mm a
18 100
19
20 500
™ .

Figure 11: Stream Data sheet 2
4.1.5 Save the workbook.
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4.2 The Unit_Ball Mill sheet

B Microsoft Excel - LIMN manual flowsheet

E\Is Edit Wiew Insert Format Tools Data Window Help == x|
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2 Model for Unit: Ball Mill
3 Product1
N (ballmill

Feed % PSD product)

20 mm 200 5] 25

15 mm 125 10 50

10 mm 100 15 7a

5 mm 50 20 100

a 0 mm 25 50 2480

10 500 100 500

"

12

13 [%

14

15

16

17

18

18

20

21

22

23

24

25

26

27

28

29

30

14T« ¥ W, Urit_Cyclone 4 Unit_Ball Mill / Unit_Screen £ Stream Data £ Sheet1 / Sheet2 { Sheet3 / |<]

Draw ~ [ agoshapes - S WO E A - Z-A-=S=ZE508 0.

Ready MUK
tmail - Inbox ... | B LIMN manual |y GETTING STARTED - ... EZfj LIMN manu £ EN  Address @ )3

Figure 12: Unit_Ball Mill sheet

W~ o o=

LIMN will transfer the data for the feed stream when LIMN solve is run. One needs to
specify the model to use for the reduction in the ballmill and one also needs to link the
product stream to the model.

The easiest model to use is the product PSD model where one specifies the PSD of the
ballmill product.

4.2.1 Create a PSD for the ballmill product in the User Modelling Area, see figure
12 above.

4.2.2 Total the t/h of the feed stream using the Sum function.

4.2.3 Inthe Product 1 column (ballmill product stream), multiply the % PSD for
each size interval by the total mass of the feed stream.
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4.3 The Unit_Screen sheet

B Microsoft Excel - LIMN manual flowsheet

E\Is Edit Wiew Insert Format Tools Data Window Help ;@ﬂ
Leds gy R @ = A Rl - 3.
Arial -0 - B JUESEE$%, WU EE A BEE L |
[ a1 - =
A B c D E F G H J 38 L I M Q P =i
1 :‘ =
2
2 Model for Unit: Screen
3 Product! Product2
o 5 ('screen
Feed ’ME! (cyclone undersiz
4 undersize feed) e
5 20 mm 25 0 25 0
6 15 mm 50 0 50 0
7 10 mm i) n] i) n]
8 5 mm 100 0 100 0
9 0 mm 250 80 50 200
10 500 300 200 %
11
12
13
14
15
18
17
13
12
20
2
22
23
24
25
2B
27
28
2
147« ¥ W, Urit_Cyclone A Unit_gall il % Unit_Screen / Stream Data £ Sheet1 / Sheet2 { Sheet3 / |<]
Draw ~ [ agoshapes - S WO E A - Z-A-=S=ZE508 0.

Ready MUK

S -
14 start [ 2} SN Hotmail - Thbox -... | B LM manual |2l GETTING STARTED- .. & LIMN manual EN  address @3] 6
?

Figure 13: Unit_Screen sheet

LIMN will transfer the data for the feed stream when LIMN solve is run. One needs to
specify the model to use for the separation on the screen and one also needs to link the
product streams to the model.

The easiest model to use is the % of feed material passing to the undersize per size
interval.

4.3.1 Enter the % of each size interval passing to the undersize stream in the User
Modelling Area, see figure 13.

4.3.2 Inthe Product 2 column (screen undersize stream), multiply the Feed stream
by the % material passing to the undersize.

4.3.3 Inthe Product 1 column (cyclone feed stream), subtract the Product 2 column
from the Feed column.
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4.4 The Unit_Cyclone sheet

B Microsoft Excel - LIMN manual flowsheet
E\Is Edit Wiew Insert Format Tools Data Window Help
DEES Shy &R @ = A AL EL s - 3.

izl - B I UE=E=EE S %, WN E

H-d-AL | BEIE

-12 -
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2 Model for Unit: Cyclone
3 Product! Product2
Y to (‘cyclone | (‘eyclone
sinks floats) = sinks)
20 mm 25 5 2375 1.25
15 mm S0 5 475 25
10 mm 75 5 71.25 sl

5

5

Feed

W~ o o=

5 mm 100 95 5
3 0 mm 50 475 | 28
10 300 285 15
0
12
13
14
1
16
17
18 by
19
2
2
by
3
24
2
*
27
b
»
Y

PRI M\ Unit_Cydone §/ Unit_Ball Mil £ Unit_Screen { Stream Data f sheet1 / sheet2 { Sheet3 /
Draw [y agoshapes - N W (1O E 40| - £-A-E=28 @ .
Ready
e M= = r

1y Start 3 Hotmail - Inbax -... | @ LIMN manual

| | GETTING STARTED - .. 5 LIMN manual

LIMN will transfer the data for the feed stream when LIMN solve is run. One needs to
specify the model to use for the separation in the cyclone and one also needs to link the
product streams to the model.

The easiest model to use is the % of material in the feed stream reporting to the cyclone

sinks.

4.4.1 Enter the % of material in the Feed stream passing to sinks in the User

Modelling Area, see figure 14.

4.4.2 Inthe Product 2 column (cyclone sinks stream), multiply the Feed column by

the amount of feed material passing to sinks.

4.4.3 Inthe Product 1 column (cyclone floats stream), subtract the Product 2

column from the Feed column.
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5. RUNNING THE LIMN SOLVER

B Microsoft Excel - LIMN manual flowsheet

@ File Edit Wiew Insert Format Tools Data Window Help = ﬂ

e LYy ¢ 2R @ = 5 4L WmB e - @,

Al -0 - B J U ESE=E=EE8 %, WS E L-d-A- BRI K
[ Al | =

A B € D E F G H J K L il M o] Fr=
1 =
2

2 Stream Data

3

4 Stream

ballmill  ballmill cyclone screen cyclone cyclone

5 Camponent product  feed feed und:rsu floats sinks

6 20 mm 25 200 25 0 2375 1.25

7 15 mm a0 128 a0 0 475 28

8 10 mm 75 100 75 i} 728 375 [}S

9 5 mm 100 50 100 0 95 5

10 0 mm 260 25 a0 200 475 28

11 500 500 300 200 285 15

12 % by mass

13 20 mm 40

14 15 mm 25

15 10 mm 20

16 5 mm 10

17 0 mm 5

13 100

12

20 &00

2

22

A3

24

25

2B

27

28

2

147« ¥ W, Urit_Cyclone A Unit_gall Ml { Unit_Screen % Stream Data { Sheet1 / Sheet2 { Sheet3 / |<]

Draw ~ [ aoshepes > S W O E 4@ - L£-A- S =S8 @ .

Ready CAPS MHUM

4 Start : Hotmail - Inbox ... | @& LIMN manual ) GETTING STARTED - ... B LIMN manu:

£ EN  address )7 654 AM

Figure 15: Stream Dta sheet

5.1 Click on the Stream Data sheet.

5.2 Click on the LIMN Solve button. E

5.3 Check that the stream data sheet values are the same as the values in figure 15
above.

5.4 Save the workbook.
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6. ADDING DATABLOCKS TO THE FLOWSHEET

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 - - B 7O EEEES%, BN EEL-dA- BHEE E K

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

L)

500

ballmill product
]
ballmill feed

10 Ball Mill

cyclone floats

cyclone feed

screen undersize

cyclone sinks

200

M 4 » MY Unit_Cycone 4 Unit_Bal Mil £ Unit_Screen { Stream Data % Sheet1 { sheet2 { Sheet3 / |<]
Draw ~ [ aoshepes > S W O E 4@ - L£-A- S =S8 @ .
Ready MUK
e — T T = - =
1y Start R MM Hotmail - Inbox -... | @ LIMN manual 3l GETTING STARTED - ... B LIMN manual et EN Jre | Fa04 Am

Figure 16: Data block flwsheet

6.1 Select Sheet 1.

[
6.2 Click on the LIMN draw button. ]'—'E

6.3 Click on the Add menu, then select Data Block.

Limn: The Flowsheet Processor - LIMH m

File Edit | Add View Farmat Solve Preferences

= | Unit Ieam .. Chrl+L how

nap
Tewxk Box Unik Icon Chr+T —

""" Label Chrl4L E .

S Skream start point  Chrl+S

Attached Label AlEHCEr L

""" Label All Ak ke A

Figure 17: Data Block menu
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6.4 Enter a name in the Data Block Name dialogue box.

6.5 Type the “=" sign in the Data Range dialogue box, then select the Stream Data
sheet and click on the cell required, see figure 18 below.

-_.imn: The Flowsheet Processor - LIMN manual flowsheet - Sheet1

File Edit Add VWiew Formab Solve Preferences Help

%I IEIH"D:" 2| R IIGI%;—E g‘:g;’ Mo selection | 7| | ‘
) O I = = = = =~
1 gt
(2] | | Stream Data
| 2 | I §
ES | | Stream
ballmill ballmill cyclone serpen cyclone cyclone

5 Compopent product  feed feed und:mlz floats sinks
B 120 mm | 5 200 5 a 2375 126
B 15 mm | ] 125 ] 0 475 25
|8 | 10 mm | 75 100 75 0 7125 375
=5 5 mm 100 a0 100 1] 95 a
10 10 mm | 20 B 50 200 475 25
11 | | 500 1E0CTY 3m 200 285 15
|12 % by mass [% 5
|13 120 mm | 40 Data Block Details [ X
14 15 mm | 2% |

& 10 mm 20 ‘ Data Block Mame: | ballmil feed ‘ oK,
16 5 mm | 10 L I_I
17 0 mm [ 5 DATA BLOCK WORKSHEET SOURCE oyl
{]Lg 100 Dats Range : | ‘Stream Data1$E$11 ;I Help
|20 500

21
| 22
23
24
| 25|
|25
| 27
| 28
23
EL
| 31

32
|33 I |

“11‘““” Unit_Cycone { Unit_Ball Ml { Unit_Screen % Stream Data ¢ Sheetl / Sheet2 f Sheet3 / ||
Define the data range to be displayed in this data block =

/4 start - MSN Hotmall - Inbox -, | @ LIMN manual 2l GETTING STARTED - .., 3} LIMN manu: s & s L

Figure 18: Datablock dialogue box

6.6 Create the datablocks for the other streams.

6.7 Save the workbook.
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APPENDIX A: WORKED EXAMPLE
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