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LIMN User Wizard -3-

1. INTRODUCTION

When one is doing simulations with the same set of parameters it is easier to create a user-
defined wizard. By editing the stream data sheets in the creation of the user wizard one does
not have to edit the sheets once the wizard has run.

2. CREATING THE USER DEFINED WIZARD

2.1 Open a new Microsoft Excel workbook. Do not enter anything onto the sheets, make sure
that they are all blank.

2.2 Click on the Limn: Wizards button. M

2.3 Select the 1D_Vertical Wizard. The 1_D Vertical Wizard will be used for this example
however a user defined wizard can be created using any of the wizards.

Limn Wizards §|

— Lirmn Data Structure Wizards

E 1D_‘ertical

WE

o

16 _Zornrmination

‘ Coal( 33 x Size)

EE General(SG x Size)

o5l 2 Rate Flotation

fogr LSQFlotationBalance

U,;'__HJI 10_Cu_Hydro
hd

Browese For more Limn ‘Wizards. ..

Qther Useful Limn Related Funckions. ..

Cancel

Figure 1: LIMN Wizards template
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LIMN User Wizard

2.4 One will notice that the wizard only has 2 steps as opposed to the 6 steps when running
the wizard with a complete flowsheet.

2.5 Click Next.

1D Vertical Wizard Step 1 of 2 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 khis 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,

Zancel Mexk =

.................................. o

Figure 2: Step 1 of 2

2.6 Change the number of mass related components to 6 and the number of derived
components to 3.

Enter Number of Stream Components Step 2 of 2 E|

= This Wizard uses a
Mumber of hMass Related Components: | B E‘ 1-dimensional wertical
array to represent
process skreams,

Mumber of Derived Cnmpunents:| 3 %‘

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 Einish

Figure 3: Step 2 of 2

2.7 Click on Finish.
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LIMN User Wizard -5-

2.8 The wizard will then prompt the user to save the wizard template. Click Yes.

SAVE MODIFIED WIZARD? |3

Do wou wish ko save the \Wizard
kemplate wou have just modified?

If wou da, it can then be used
as a personal Wizard in future, ..

Figure 4: Save Wizard prompt

2.9 Save the wizard as Wizard_1_My_1D_Wizard.xls. Make sure that the name is correct.

Enter Filename for modified Wizard

Save in: ||,i'| Wizards ﬂ o] B * Tools -

28 |wizard_1_1D_Vertical

3 Wizard_2_1D_Camminukion

3 Wizard_3_Coal{SG x Size)

B8 |wizard_d4_General{SG x Size)

28] wizard_5_2 Rate Flatation

B8 |wizard_6_L SQFlotationBalance
38 |wizard_7_1D_Cu_Hydro

38 wizard_5_Incrementalashywizard

&
= File name:  [wizard_1_My_1D_wizard | B save |
Save as bype: |Exu:e| Files j Cancel

Figure 5: Save wizard

2.10 Close the Excel workbook.
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3. CREATING AN ICON PICTURE FOR USER WIZARDS

Once a new user defined wizard has been created one can create an icon picture for the

wizard.
w Paink

3.2 To ensure that the icon picture is the right size one must specify the pixels. Click on the
Image menu in Paint, select Attributes. Set the Width to 24 and the Height to 24. Make
sure that Pixels and Colors are selected.

3.1 Open Microsoft Paint.

Attributes

File last zaved: Mot Available

Size on dizk; Mot &vailable

R ezalution: 31 % 81 dotz per inch
wiidth Height (2¢ | [ Defaut |

Itz

7 Inches ) Cm (%) Pixels

Colors
() Black and white %) Colors

3.3 Use the paint drawing toolbar to reproduce the image in figure 6. Use the Large Size
option for Zoom in the View toolbar.

i My_1D_Wizard - Paint
File Edit Wiew Image Colors Help

Figure 6: Wizard Icon Picture
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LIMN User Wizard

3.4 Save the picture as a bitmap in the same folder as the LIMN user wizard, ie c:\ LIMN
Wizards. The icon picture name must be the same as the associated wizard file without

the “Wizard_n_" prefix.

3.5 Save the bitmap as My_1D_ Wizard.bmp. The icon picture file must have the same format
as the wizard file or else LIMN will not assign the picture to the wizard.

3.6 Check the icon picture by clicking the Limn: Wizards button in Excel. L

]

flowsheet
guru

Limn Wizards

— Lirmn Drata Skrockure 'Wizards

E 10 Wertical

I. My 10 iizard
E E 1D _Cornrmirution

Coal( 53 x Size)

Plant Equiprnent Informationz

General(SG x Size)

2 Rate Flotation

Browse For more Limn ‘Wizards. ..

Qther Useful Limn Related Funckions. ..

Cancel

L

Figure 7: My_1D_W.izard button
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4. CONFIGURING THE WIZARD

4.1 Open the wizard Wizard_1 My 1D_W.izard.xls in the folder C: LIMN \ Wizards.

& Wizards
File

Edit  View Favorites Tools

Folders

@‘ Deskiop

] D My Documents

= »j My Computer
] .5 315 Floppy (A:)
[=l %e® Local Disk (C:)

[# ) 1CELLNET
# [ Andrew Maciejewski
1) Copy of My Received Files
1) Documents and Settings
I3 Forms, Files & Archives
¥ |3) General
) 1aM
[EN b
1) Examples
1) Extras
153 Hardiock
15 Icons
12 Marine Wizard
1) Setup
= 53 Wizards
(€8] My Data Sources
1) My Downloads
Ié My Music
) @ My Pictures
1) New Folder
[# |3 Program Files
¥ 1) Richard
1) 57 Multitask Services
[ 153 Swimming
155 Wil & Investments
12 WINDOWS
® 55 WuTemp

s DVD Drive (D1}

[ = MEMORVEIRD (E:)
=] G’ Contral Panel

# (@2 Shared Documents

74 start

Help

eBack - \J Ll; /':\ Search ‘lf_" Folders

X

hame =

,: |’3 1D_Comminuktion

= & 10_Cu_Hydro

iﬂ 1D_vertical

SZ Rate Flotation

& Coal{5G x Size)
&Ganera\(SG ¥ Size)
SIncrementa\Asthzard

[-ﬂ L3QFlot ationBalance
@W\zard_ 1D_Vertical

] _1D
EW\zard7271D7CDmm\nutiDn
@W\zardj_caal(SG ¥ Size)
@W\zardj_Ganeral(SG ¥ Size)
EW\zardjj Rate Flotation
@W\zard_s_LSQFIotationBaIance
@W\zard 7_1D_Cu_Hydro

@W\zardjjncrementa\AshWizard

Size
3KB
ZKB
2KB
ZKB
ZKB
3KB
ZKB
ZKB

547 KB
460 KB
1,254 KB
1,605 KE
1,581 KB
459 KB
465 KB
526 KB
S11 KB

Tyvpe

Bitmap Image
EBitmap Image
Bitrap Irnage
Bitrap Image
EBitmap Image
Bitrap Imnage
Bitrap Image
EBitmap Image

Microsoft Excel War...
Microsoft Excel Wor...
Microsoft Excel Wor..,
Microsoft Excel war, ..
Microsoft Excel War.,.
Microsoft Excel or...
Microsoft Excel war, ..
Microsaft Excel War...
Microsoft Excel Wor...

Date Modified
29/03{2002 5:49 PM
2910172004 4:34 PM
20/01{2004 4:30 PM
29/01{2004 4:47 PM
29/03(2002 5:49 PM
29/03(2002 5:49 PM
29/03{2002 5:49 PM
29/01{2004 4:36 PM
4{09(2002 2:58 PM
26/06{2004 9:45 AM
29/04{2004 3:34 PM
2f02(2004 1:57 PM
2{02(2004 1:55 PM
17/03/2004 3:44 PM
2f02iz004 1:09 PM
15/10§2002 9:19 AM
29/03{2002 5:49 PM

Figure 8: LIMN folder

4.2 Click on the Configuration Sheet. Enter the size fractions and Water in the Simulated
Components column. Enter Total Solids, Total Flow and % solids in the Derived

Components column, refer to figure 7 below.

a

L=l m I B m &) B 0 ot R

the

flowsheet
guru

C

Configuration Data

initicn

Created with Wizard :

10_Gene

Figure 9: Configuration Sheet
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LIMN User Wizard

4.3 Click on the Stream_Data(lnput) sheet. Enter the formula into the derived cells as per
figure 8 below.

Feed Stream Data Input

Total Solidz] 000 =sumi(D4:0E)
Total Flaw .00 _
%oahide | DG =D5+D11

Figure 10: Stream_Data(Input) Sheet

4.4 Click on the Stream_Data sheet. Enter the formula into the derived cells as per figure 9
below.

Stream Summary

Stream
Mame

=sumiD4g: D3]
Tatal Flaw 0.ag =0a+011

% solids #O0wQl -
=011/D1z

Tatkal Zolids 0.a0

Figure 11: Stream_Data sheet
4.5 Save the wizard workbook.

4.6 Close the workbook.
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LIMN User Wizard -10 -

5. RUNNING THE USER WIZARD

5.1 Open the workbook with the example from the LIMN Data Wizard manual.

5.2 Clone the flowsheet as detailed in the 1_D Vertical manual.

Limn: The Flowsheet Processor - Book3 - Flowsheet

File Edit Add Vew Format Solve Preferences Help

=]E] E[00= =] (] BEESR o sceotion | |

4 : i
Add or Select Limn flowsheet objects, or Edit existing objects.
g —— — = 3 5 - _

14 Start 43 msh Haotrall - Inb... W LIMM manual il | LI L rd ... El LIMM 1_D vertical E}j Book sheet EN  Address "<'J 71 10:33 AM

Figure 12: Limn Data wizard flowsheet

5.3 Save the workbook as LIMN User Wizard example.xIs.

5.4 Click on the Limn: Wizards icon. Iﬁ

5.5 Select the wizard that we have just created, i.e. My_1D Wizard.

Limn Wizards R |
— Lirmn [rata Stracture Wiizards
-

E 10 Wertical
I. My 10 Wizard

T E
B |2

10 _Cormminution

Figure 13: User Defined Wizard
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LIMN User Wizard

5.6 One will notice that Step 2 of 6 has the mass related components and derived
components as per the user defined wizard. We do not need to enter anything so click
Next.

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

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

Mumber of Derived Cnmpunents:l 3 i‘

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 =

Figure 14: Step 2 of 6
5.7 Complete Step 3 of 6 and Step 4 of 6.

5.8 Select the models for the different unit operations as per figure 13 below.

Select a Model for, each Unit Step Hof 6 rz|

Select a madel Far

E LInit Mame Lnit Model U St

+  Ball mil 1Product FixedProduck -

+  Cyclone 2Product ComponentSplikter | 2Product CompanentSplither j
-+ Screen 2Product Componentsolitber

The models listed are those provided with
% thiz Wizard, Once generated, you may

madify the default models in wour
workbook.,

?  Field codes

+ — A& new unit model will be addad.

s — A unit model will be changed.
— Mo change.

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

Figure 15: Step 5 of 6

5.9 Click Next.
5.10  For step 6 of 6 click Finish to complete the running of the wizard.

5.11 Save the workbook.
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6. POPULATING THE WORKSHEETS

6.1 If one clicks on the Configuration sheet one will notice that the sheet has already been
completed.

6.2 Click on the Stream_Data(lnput) sheet. Input the % PSD of the ballmill feed stream, the
total mass of ballmill feed and the total amount of water in the ballmill feed.

Al E C E F G H |

Feed Stream Data Input

ballmill
Feed

Figure 16: Stream_Data(lnput) sheet

6.3 If one clicks on the Stream_Data sheet one will notice that the formula for the Total
Solids, Total Flow and % solids have been entered for the different streams.

6.4 Click on the Unit_Ball Mill sheet. Enter the required % PSD of the ballmill product as per
figure 15 below. Make sure that the water passes straight through the ballmill by changing
the formula in the ballmill product column.

A, E C 0] E F G

Model for Uit Ball Ml

Model Parameters

Lo B B = ) I R P R & R

ballmill
15 product
17 200.00
12 126.00
13 00,00
20 R0.00

21 268.00
22 2,000.00

Figure 17: Unit_Ball Mill sheet
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LIMN User Wizard

6.5 Click on the Unit_Cyclone sheet. Enter the partition fractions for the split to the cyclone
floats as per figure 16 below.

A, E C ] E F G

LD P

Figure 18: Unit_Cyclone sheet

6.6 Click on the Unit_Screen sheet. Enter the partition fractions for the split to cyclone feed
as per figure 17 below.

A B [ O E F G
1
z Model for Lt Screen
3
4
5
&
7
8
4
10
1
12
13
cyclone feed
14
15 25.00
15 B0.00
17 7E.00
12 100,00
1 25000
20 2.000.00 180000
|
2z

Figure 19: Unit_Screen sheet

6.7 Click on the Datablocks sheet. Click on the add datablocks adjacent to stream segment
button.
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LIMN User Wizard

6.8 Click on the flowsheet sheet.

6.9 Click on the Limn: Solve button. E

6.10

6.11

Click on Limn: Draw and position the datablocks as required. Go back to Excel mode
and save the workbook.

Use the drop down dialogue boxes to show the Total Solids, Water, Total Flow and %
solids as per figure 19 below.

| Total Solids

- | Water

20 mrn
15 mm
10
S mm
0
\Waker

Tokal Solids

=

| %o solids

~

Takal Flow %
% solids
Figure 20: Datablock Drop Down List
A B [ D E F G H | d
1 |T0ta| Solids ﬂ |Water j
2 |T0ta| Flowy ﬂ |°.'"o solids ﬂ
3
4
5
B
7 500,00 ballmill product
—_—
8 ballmill feed
9
Ball Mill
10
cyclone floats
11 /]
12 cyclone feed i
13 i 30000 | 20000
14 50000 | 060
= Screen
16
17 [200000] o010 |
18 screen undersize
[15.00 T 6000 |
19
20 cyclone sinks
21
22
Figure 21: Flowsheet with dialogue boxes
6.12  Save the workbook.
Aman®
the
“The Flowsheet
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7. CREATING A USER DEFINED UNIT MODEL

One can create a user defined model in LIMN for a unit operation which can be selected
when running the wizard, thus saving time and hassle. We will create a cyclone model in this
example.

7.1 Open the user-defined wizard that we have just created: Wizard_1 My 1D_Wizard.xls.

7.2 As we used the 2Product_ComponentSplitter model for the cyclone select the
Unit_2_ComponentSplitter sheet in the wizard workbook.

it w Insert Format Tools Data Window Help = x|
JDmu\é@ﬂaeharsﬂn-n-@@zr»zm\ﬂfrw - 0.

B7U|E==8 %%, %2

o

JArlaI - 10 -

A24 [=] =
A C

Partition Fractions

Product 1

Unit_2_UserDefined Unit_2_BulkSplitter Unit_2_MassDistributor Unit_2_ComponentSplitter

JDLan [y Coj|AgtnShapes' ™ \DO‘|&vﬁvévE;H
Reacy lililifilmlihli

Flgure 22: Component Splltter sheet

7.3 Click on the Limn: Wizards icon. Iﬁ

7.4 Click the other useful functions button.

Browse for maore Limn Wizards. ..

Qther Useful Limn Related Functions. ..

Wirarel Libray Version 1.54 Cancel

Figure 23: Limn wizards menu
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7.5 Click the Create a copy of a Limn Wizard Worksheet button.

B Create a copy of a Limn Wizard Worksheet

Figure 24: Create a copy icon

7.6 Enter the name Unit_2_Cylone in the New Model Name box. Click OK.

Wizard Worksheet Import / Copy

Source Warkbook | Wizard_1_Mw_1D0_‘Wizard.xls ﬂ
Source Worksheet : | Unit_Z_Component3plitter j
Mew Model Mame ; | Unit_2_Cyelone

Zancel o4

Figure 25: New Model Name

7.7 Click on the Unit_2_Cyclone sheet and enter the partition numbers for the split to Product

1 as per figure below.

Model for LWt this Unit

LS T S R

7.8 Save the wizard workbook.

flowsheet
guru

FPartition Fractions

Product 1

Figure 26: Cyclone Model
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7.9 If one reruns the user defined wizard (My_1D_Wizard) then the new model 2_Product
Cyclone appears as a model option in Step 5 of 6.

Select a Model for each Unit Step Sof 6
) ) Select a model For
2 Unit Mame Linit Mode| .
Unit:  Cpoine

Eall il 1Product FixedProduct = = —

Zyilone ZProduct ComponentSplitker FProduct ComponentSplitker j

Screen ZProduct ComponentSplitker Product UserDefined
ZProduct Bulksplitker
2Product MassDiskributor
2Product Cyclone
ZProduct ComponentSplitker
? Field codes
+ — A new unit rnodel will Be added,
= — A unit model will be changed,

— Mo change,
About this model, . Cancel = Back | Mext = | Einish
Figure 27: Step 5 of 6
imn.
the
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8. CREATING ADVANCED UNIT MODELS

The separation within a cyclone is normally best modelled using a separation curve such as
the Whiten efficiency curve equation. Cyclones are normally used to separate material
according to size or according to density, therefore separation model curves can be used for
either application. We will use the Whiten equation to separate the material according to size.

8.1 Open the wizard workbook that we created called Wizard_1_My 1D_Wizard.xIs in the
C:\LIMN\Wizards folder.

8.2 Click on the Unit_2_UserDefined sheet.

8.3 Click on the Limn: Wizards icon. E
8.4 Click on the Other Useful Limn Related Functions button.

8.5 Click on the Create a copy of a Limn Wizard Worksheet button.

By Create a copy of a Limn Wizard Worksheet

&

Figure 28: Copy of Wizard Worksheet button

8.6 Label the model Unit_2_Cyclone(Whiten).

Wizard Worksheet Import / Copy @

Source Warkbook | Wizard_1_Mw_1D0_‘Wizard.xls j
Source Worksheet | Unit_2 _serDefined j
Mew Model Mame | Unit_2_Cyclone!whiten)|

Cancel o4

Figure 29: Naming Wizard

8.7 The basic format of the Whiten efficiency curve equation is:

expa 1

exp( %)50) +exp(a

Where pf is the partition fraction, Ry is the bypass fraction to coarse, a is the sharpness of cut,
D; is the current mean size and Dsg is the cut point size.

of =1-(1-R, )

flowsheet [
WShHee “The Flowsheet
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8.8 Select the model worksheet that we have just created, Unit_2_Cyclone(Whiten).

L) E C ] E F

Model for Uhnwit this Uit

Maodel FParameters

ominal o
Eypaz=sk i

L=t = S I VS R L

| Size Mlean

11 i

G 0.30

Product 1 Product 2

Figure 30: Unit_2_Cylone(Whiten) sheet

8.9 Reproduce the model in figure 30 by doing the following:

Insert the required number of rows above the stream table (15 rows).
Create the model parameter table as per figure 30, shade the input cells blue.

Enter the required split of water to the coarse (sinks) product.

8.10  Inthe Product 2 column, multiply the Feed column by the Split Fraction to Coarse

column. Make sure to multiply the water in the feed by the required split to coarse.
8.11  Inthe Product 1 column, subtract the Product 2 column from the Feed column.
8.12  Save the Wizard workbook and close the workbook.
8.13  Open the Excel workbook with the User Wizard example.

8.14  Click on the flowsheet sheet.

8.15 Click on the Limn: Wizards icon. lﬁ
8.16  Click on the Other Useful Limn Related Functions button.

8.17  Click on the Change a Limn: Wizard generated unit model button.

Hﬁ Change a Limn:yWizard generated unit model

Figure 31: Change a model button

the —
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Create the model table with the Size, Mean and Split Fraction to Coarse columns.
Enter the Whiten efficiency curve equation into the Split Fraction to Coarse column.
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8.18  Click on the Cyclone unit and select the 2Product Cyclone(Whiten) model from the
drop down list.

Select a Model for each Unit Step 1 of 1

Select a model Far
] i i
3 Linit Mame Lnit Modle| Uit Epetane

Ball Mill 1Praduct FixedProduct
| FProduck Cy

«  Cyclone ZProduck Cyclone
Screen ZProduct ComponentSplitker ZProduct Cyclonewhiker
ZProduct UserDefined %

ZProduct Bulksplitker
2Product MassDistributor
ZProduct Cyclone

ZProduct Cu:umu:usnentSpIitter

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

About this model, . Cancel

Figure 32: Select a model

8.19  Click on the Unit_Cyclone Sheet.

8.20  Click on the Limn: Solver icon. E

8.21  Once the solver has run the Unit_Cyclone sheet should be the same as figure 33.

A, B [ [u] E F

Model for Unit Cyclone

Mlodel Parameters

[l n R e IS R PO L R

Mean

=

12 14.00

17 0,30

cyclone floats  eyclone sinks

Figure 33: Unit_Cyclone sheet

8.22 Save the workbook.
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APPENDIX A: USER WIZARD WORKED EXAMPLE

the
flows

G00.00

2000.00

2500.00

0.20

e

ballmmill feed

heet \/?,{

Ball Mill

-21 -
ballmill product
500.00 [2000.00
z500.00] 020
¥ cyclone feed
-
FEVYYY] 30000 | 20000
50000 | 0.60
SICreen
200.00 [1200.00
200000 040

screen undersize

A m®
I[ I “The Flowsheet
| Processor”

cyclane floats

285.00 | 140,00

42600 [ 0OE7

Cyclone

15.00

G000

TE.00

0.20

cyclone sinks

Figure 34: User Wizard worked example
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