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45. SIM PARTICLES 
 
45.1. General 

 
HSC Sim has a special set-up and approach for processes where minerals are treated. This 
approach should be used for processes including crushing, grinding, flotation, gravity 
separation, or screening. Mineral-based models treat particles which have at least the 
following properties: 

·  size (diameter) 
·  mineral composition as wt.% 

 
In addition, they may have additional parameters like composition by volume%, mineral 
composition by surface area%, whiteness, and hardness. Globally, minerals have a certain 
chemical composition and specific gravity and therefore HSC calculates these properties for 
each particle and also for each stream. 

 
Particles are generated in HSC through mineralogical information. There are two levels of 
information required (Figure 1): 1) Global set-up (data) and 2) Feed stream –specific set-up 
(data). 
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Figure 1. Global and set-up for each input stream. 
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1. Global 

Global mineralogical information does not change from stream to another. It consists of: 
·  A list of minerals and their properties including: 

o Name 
o Chemical formula 
o Specific gravity 
o Chemical composition 
o Number of behavioral types and their names (e.g. n=2, fast floating, slow floating) 

·  Size class information including 
o Measuring unit (mm / mm) 
o Number of size classes 
o Lower and upper boundary of each class and average 
o Name of the size class 

 
2. Feed stream-specific 

Each input stream defines the mineralogical composition of the stream by size and possibly by 
behavioral types. An input stream data consists of: 

a) Mineral data 
�  Total input of the stream (t/h) 
�  Weight percentage of each size class (summing to 100%) 
�  Weight percentage of each mineral in each size class (summing to 100%) and in bulk 

(calculated) 
�  Distribution of minerals between behavioral types 
�  Chemical composition of fractions and bulk (calculated) 

b) Particle data (optional, but if missing is generated) 
�  In the model particles are used, i.e. if this data is missing, then the particles are 

generated according to (a) and (b) or (a) and (c). If given (e.g. from the liberation 
analysis) the weight percentage of a mineral is corrected according to the data given 
in (a), i.e. the mineral weight percentages are taken from data (a) whereas the 
mineral association and mode of occurrence is taken from (d). This is important 
since liberation analysis is often biased in terms of modal composition. Also, it 
enables to give more information on trace minerals, e.g. gold, than a simple 
liberation analysis would provide. 

 
In units, the particles (Figure 2) can: 

1. Break down (crusher, mill), 
2. Be distributed between the output streams either perfectly or with certain ratios 

(probabilities) which can be dependent on: 
·  size 
·  specific gravity 
·  mineral composition 

3. Travel through the unit unchanged but mixed with other streams. 
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In a unit, particles

1. Can be broken down
• (crushing, grinding)

2. Can be separated between products 
according to their 
• size(screening) , 

• ± specific gravity(Knelson concentrator,
hydrocyclones), 

• ± mineral composition
(flotation)

• shape etc…
3. Can be mixed with 

other streams (pump sump)

screen

mill

flotation

0.48 tph

0.03 tph

0.5 tph

0.06 tph

0.11 tph
0.51 tph

feed discharge

feed
oversize

undersize

feed tail

conc

Figure 2. Behavior of particles in a unit. 
 

45.2. Hierarchy and Files 
 
The HSC Process consists of Units and Streams (Figure 3). The Particle Mode Stream consists 
of Solids and Liquid, but there could also be a Gas phase. The liquid may have soluble 
components, but in minerals processing, these phases are normally ignored, i.e. the liquid has 
only density as a parameter. Solids consist of particles, which are composed of minerals. 
Minerals have properties like chemical composition. In the HSC Simulations all the properties 
of solids are calculated from particle flowrates, particle compositions and mineral properties. 
For example, copper does not behave independently in the process but is always bond to a 
mineral or minerals that occur in particles, which vary in size and composition. 
 
The file structure of the HSC Sim Process in the Particle Mode is shown in Figure 4. Global 
mineral settings are stored in a file called MinSetup.xls. The composition of each input stream 
with solids is described in a file called Mineralogy_Stream.xls (Stream is a stream name, e.g. 
ROM, i.e. Mineralgy_ROM.xls). Liquid input streams do not have separate definition files. 
Each process unit is an individual MS Excel file with the name of the unit (e.g. BallMill.xls). 
The file with fls extension carries the information about the drawing. 
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Unit(s)

Soluble components

Liquid
(Water)

Chemical Elements

Minerals

Particles

Size classes

Solids

Gaseous components

Gas

Stream(s)

Process

 
Figure 3. Hierarchy in HSC Sim. 

 
 

 

Figure 4. File structure in HSC Sim in the Particle (Minerals) Mode. 
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45.3. Before starting 
 
Before starting to build a process for simulation, you should collect all the relevant data of the 
process. According to the data and your aims, you should:  
 

 1. Decide the level of details you want to have in the drawing and simulation.  
 

·  Is it necessary to draw all the existing units (e.g. pump sumps), or could the circuit be 
simplified without losing any essential information? 

·  It is a good idea to draw a draft of the flowsheet on a piece of paper. That will help you 
in placing the units in the correct way. 

 
 2. Decide the level in terms of particles. The possible levels from the lowest (least 

information) to the highest are: 
 

a. Sized model without composition. Typically grinding circuits 
are modeled like this. The chemical and mineral composition of 
the input (e.g. ROM) is identical to the output (e.g. flotation feed), 
and the main interests are in flowrates and in required energy. 

(Typically 5-25 
particles) 

b. Unsized mineral model. Each mineral is treated separately but all 
the size classes are treated together. Typically a simple flotation 
model is like this. 

(Typically 3-8 
particles) 

c. Unsized floatability components model. Each mineral is divided 
into 2-3 floatability classes, i.e. fast floating, slow floating and 
non-floating. 

(Typically 9-25 
particles) 

d. Size-by-mineral model. Each mineral by size is treated 
separately. This approach enables the simulation of full mineral 
processing circuit including crushing, grinding, classification, and 
different kind of separation techniques like flotation, gravity 
separation, magnetic separation, and dewatering. 

(Typically 15-
50 particles) 

e. True particles –model. This is the highest level of the modeling 
where particles treated in the process have been measured with 
e.g. MLA and all of them or groups formed from them are treated 
in the process. 

(Typically 200-
1000 particles) 

 
Remember that if you go to a higher-level approach you will need more data and 
better models. 

 
 3, List the minerals present in the circuit. Find their chemical composition and specific 

gravity. If you do not know, please ask a geologist or mineralogist or look for a 
mineralogical report. 

 
 4. Find the chemical composition or mineral composition of the feed streams. If you have 

only the chemical composition, do the element to mineral conversion (with HSC Geo, see 
manual “84 HSC Geo.doc”). 

 
 5. Find the flowsheet of the process or if it is a greenfield process, consider possible 

alternatives and decide where you start. 
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 6. Find data for unit models and their parameters. To create models you will need some 
experimental data. These  are elemental assays from a laboratory test, pilot test or a survey. 
If you have the data, you can organize that in HSC using the Experimental mode (see 
chapter “47 Sim Experimental”) and mass balance and reconcile the data (see chapter “48 
Sim Mass Balancing”). Simple models do not have operational parameters like size, length, 
gap size, volume, area, but if you want to use more comprehensive models you should 
gather this information as well. 

 
 
 

 
Figure 5. Model levels possible in HSC Sim in Particles (Minerals) Mode. 
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HSC Sim 7.0 Process Data Sheet 
Process: Drawn by: Date: 
Flowsheet:  Draw a sketch below (you can use the other side of the paper as well). Simplify. 
 Units / 

models 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Model level  �  Sized �  Unsized 
mineral 

�  Unsized floatability 
component 

�  Size-by-
mineral 

�  Particles 
model 

Minerals and their chemical compositions: Number of minerals: _______ and elements______ 

No 1 2 3 4 5 6 7 8 9 
Mineral          
Element 1          
          
          
          
          
Size classes:  Number of size classes: ___________ 
Fraction 1 2 3 4 5 6 7 8 9 
From          
To          

Progress in HSC Chemistry 7.0 (Remember to use the Particles Mode) 

�   1. Draw units Draw the units and rename them. 

�  2. Draw streams Draw the streams and rename them 

�  3. Check the water streams Turn the StreamType to 1 - Liquid/Water 

�  4. Check the connections and check 
for errors 

Check that all the streams are connected properly, run Tools – Find 
Errors and correct if any 

�  5. Save the flowsheet Create a new folder for each new flowsheet 

�  6. Run the mineral set-up Define minerals and size classes. Run a variable list. 

�  7. Load the Excel wizard models Unit by unit select Wizard – Load Excel Wizard… 

�  8. Run the Exel wizard models Unit by unit select Wizard – Run Excel Wizard…. 

�  9. Edit models and save Check and edit cells with blue text. Do not touch cells with red text. 

�  10. Simulate Check that the material is transported as you expect. 

�  11. Continue…. Continue by making changes and simulating. Report results etc. 
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45.4. Steps 
 
To set up a circuit based on particles, please do the following: 
 
1. Open HSC and select File – New and Particles Mode (Figures 6 and 7) 
 
2. Check the options and edit them (Figure 8) 

 

 
 

 
Figure 6. Starting a new process, select File – New and in the New Process window select the 
Particles (Minerals) mode. 

 
Figure 7. Another option is to change the mode to the Particles Mode directly from the Mode 
selection. 
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Figure 8. Step 3: Check the drawing options. It is recommended to turn on (change to True) from 
the Unit Settings the AutoDrawDefaultStream property (when turned on the default output streams 
included in the Unit drawing are drawn automatically) and in the Default Stream Setting the Stick 
Stream Ends (will keep the streams connected to the units when the units are moved) and 
SnapStreamToUnit properties (will connect the stream to the unit once the unit is drawn over the 
stream). 

 
3. Draw the process with all units and streams. For more details about drawing, see the Sim 

manual (40 Sim Flowsheet, sections 40.3-40.5). For water streams, select the stream type to 
“1- Liquid/Water.” 

 
4. Save the Process by selecting File – Save As and create a new folder. This is important 

because the HSC process consists of several files and different process simulations have 
files with identical names. Therefore you cannot save two different processes into a 
common folder (Figure 10). 

 
5. Check the stream connections using the Overlay and Route Check button and correct the 

connections (Source and Destination fields) if needed (Figure 11). 
 
6. Check for errors and select Tools – Find Errors from the menu. Check the error log and 

make the required corrections (Figure 12). 
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Figure 9. Draw the process; use the units (icons on right hand side) and stream tool (fourth from the 
top in the toolbar on left-hand side). 

 
7. Select Particles – Mineral Setup… from the menu (Figure 13) 
 
8. In the Mineral Setup window follow the Step-by-Step setup to define (Figure 14, see a 

more detailed description of this step in the chapter 45.5): 
8.1. Minerals 
8.2. Size classes 
8.3. Streams 
after these stages are completed 
8.4. Variables 
8.5. Save and 
8.6. Close 
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Figure 10. Save the process, Select File – Save Process As.. and create a new folder and save the 
process with an appropriate name. It is important to save only one process in one folder due to 
common file names. 

 
9. Do the appropriate set-up for each unit (using Excel wizards, see chapter 45.6) 
 
10. Run the simulation (chapter 45.7). 
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Figure 11. Select the stream connections with the Overlay and Route Check –button. Keep the 
button down and check from color-coding that the streams are correctly connected. Blue indicates 
input stream, red output stream and black are intermediate streams. Light blue streams (not visible) 
are not connected and should be reconnected by defining the Source and Destination fields in the 
Process tab (right hand side). 
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Figure 12. Finding Errors in the flowsheet; select Tools Find Errors and check the errors  

 

 
Figure 13. Select Particles – Mineral Set-up… 
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45.5. Mineral set-up 
 
In the mineral set-up window can be edited either by using step-by-step approach (select Step 
by Step option) or the properties independently (select Editor option; Figure 14) can be edited. 
The mineral set-up has been designed so that the first time the set-up is to be done step-by-
step, whereas later on minor changes can be made in the Editor mode. 

 

 

Figure 14. Mineral Setup window. 

 
The step-by-step approach is described first (Figure 14). 
  

1. The first step is to define the minerals. To do that, Press “1. Minerals…” If the button is not 
visible, select the Step-by-Step option. You can select between five options (Figure 15): 1) 
Clear, 2) Wizard, 3) Stream Database, 4) Mineral Database, and 5) Skip. Clear will clear the 
current minerals and you can continue from scratch. The Wizard will make visible the HSC 
Sim Wizard Selection window (similar to the one in HSC 6.1) and certain built-in mineral 
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definitions will be available, e.g. “Cu ore (porphyry)” and “Au ore” (Figure 16). Here, HSC 
Sim reads the Excel file MineralogyWizard at \Sim\Wizards\System –folder. Each selection 
has its own sheet. To edit, add or remove a selection, open the file with Excel and make the 
appropriate changes. When adding a sheet it may be easier to copy the content from the 
existing one and then edit this because the structure has to be similar to existing sheets (e.g. 
the mineral number on row 6, C is the first column etc.).  
 

 
Figure 15. Options for the first step, 1. Minerals. 

 

 

Figure 16. Select the appropriate mineralogy. 
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The Stream Database option will open the Stream Database window where you can select 
stream definitions existing in the database. The option Mineral Database will give you an 
opportunity to select minerals from the database, either by adding new minerals or defining 
the minerals from scratch (Figure 18). In the Mineral Database Browser, you can browse 
minerals by typing there the name and selecting the most appropriate one; for more details, 
see the following chapter (Selecting minerals from database). 
 

2. Complete the Global Mineral set-up by adding them, removing species (columns), editing 
their chemical composition, their specific gravity and number of behavioral types (Figure 
19). In this context, behavioral types mean that if you want to divide your mineral into 
different behavioral types, e.g. fast-floating, non-floating and non-floating components. The 
ratio of components can be changed using the “Conditioner” model in a unit. The number of 
behavioral types can be between 0 and 3. Zero means that there will be one anyway, but the 
set-up is slightly different if you specify one. The number of behavioral types should be 
same for all the minerals even though it is individually requested.  

 

 
Figure 17. Stream Database window. 
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Figure 18. Selection whether you add new minerals or clear all minerals defined before. 

 

Figure 19. Edit mineral properties and select the number of behavioral types used in the simulation. 
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Figure 20. Files for mineralogy (MineralogyWizard.xls) and size class (SizeClassWizard.xls) setup 
are located at Sim\Wizards\System folder. 

 

 
Figure 21. Step-by-Step mineral set-up, the first step “1. Minerals” completed 

 
3. To define size classes, press the “2. Size classes…” button. The wizard window becomes 

visible. Size classes can be defined as the finest fraction first (Fine To Coarse..) or the 
coarsest fraction first (Coarse To Fine..). Then make the appropriate selection. The size class 
wizard is an Excel file, SizeClassWizard.xls, located at the \HS7\Sim\Wizards\System  
folder (Figure 22). Each selection is a sheet. You may edit the content of each worksheet, 
delete sheets or add them using Microsoft Excel. Close the file in Microsoft Excel before 
running the wizard, because Excel reserves the file totally for its own purposes. 
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4. Edit the size fractions in the Global Size Set-up sheet (Figures 23-24). Change the unit, 

upper and lower value, average size, and label. Use the right mouse to delete or add 
fractions. 

 
 5. The next step is to define the mineral composition of the input streams. Press the button “3. 

Streams…”. Fill in the data of the input stream(s) (Figure 25). Give the total input, wt% of 
size fraction, mineral composition of each size fraction and fraction of each behavioral type 
if applicable. To hide a section, click the title given on the first column, the hidden section is 
indicated by ‘+’ before the title (e.g. +Minerals tph). To calculate the mineral composition 
form the chemical assays, see chapter xx. If you want to use an identical mineral 
composition for all size fractions, type in the mineral weight percentages into the first 
fraction and select ’Apply Mineralogy To All Fractions’ (Figure 27). To define the particle 
size distribution of the feed stream using the Rosin-Rammler equation, click with the right 
mouse button and select “Size Distribution by Rosin-Rammler” and give the characteristic 
63.2% passing and uniformity. 

 
6. The next step is to set the variables to each unit. Do that by pressing “4. Variables”  (Figure 

28). The operation will take a while. It will create particles (if not defined), and set up each 
unit. 

 
7. To save the information, press “5. Save” and to complete the set-up press “6. Ready.” 

 
 

 

Figure 22. Wizard for defining size classes. 
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Figure 23. Removing a fraction; select the fractions you want to remove, right-click and select 
Remove Fraction. 

 

Figure 24. Global Size set-up sheet (Size tab). 

 



 HSC Chemistry® 7.0 45 – 23 
 

Pertti Lamberg September 9, 2009 09006-ORC-J 

 

Figure 25. Fill in the data of the input stream(s). Give the total input, wt% of size fraction, mineral 
composition of each size fraction and fraction of each behavioral type if applicable. To calculate the 
chemical composition of each fraction and bulk, select Tools - Calculate Chemical Composition. 

 

 

Figure 26. You can hide / unhide sections by clicking the title on the first column. ‘+’ indicates a 
hidden section,  ‘-‘ for the expanded section. 
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Figure 27. If you want to use an identical mineral composition for all size fractions, type in the 
mineral weight percentages into the first fraction and select ’Apply Mineralogy To All Fractions’. 
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Figure 28. Step 4, press 4. Variables… button. 

 

45.5.1. Selecting a feed stream from the Stream Database 
 
To select the feed streams from the Stream Database, please select in the Mineral Setup 
window in step 1 (1. Minerals) – Stream Database… (Figure 29). In the Stream Database –
window, select the appropriate stream (check HSC Forum for Stream Database updates, 
www.hsc-chemistry/Forum_v3). 
 
The stream database includes both global mineral data (MinSetUp.xls) and stream information 
(“Mineralogy_Stream.xls”) (Figures 30 and 31). To use the selected feed characteristics, press 
the Use/Replace button (Figure 30). HSC will load the selected mineral setup data and remind 
you to rerun the variables. Please do that either by rerunning steps “4. Variables,” “5. Save” 
and “6. Ready” or select Tools – Repair (Figures 32-33).  
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Figure 29. Accessing the Stream Database. 

 

 

Figure 30. Select the appropriate feed stream; to check minerals, press the Minerals> -button. 



 HSC Chemistry® 7.0 45 – 27 
 

Pertti Lamberg September 9, 2009 09006-ORC-J 

 

Figure 31. Minerals> data of the ”Standard Cu Ore” in the stream database. 

 

 

Figure 32. After loading the mineral setup from the stream database, you need to generate 
variables. If you have done that previously, please rerun steps “4. Variables,” “5. Save” and “6. 
Ready” or select Tools – Repair (Figure 33). 
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Figure 33. Select Tools – Repair if you load the mineral set-up from the stream database into the 
simulation where variables have been created previously. The other option is to rerun steps 4 
(Variables), 5 (Save) and 6 (Ready). 

 
 

45.5.2. Selecting minerals from the mineral database 
 
To select minerals from the mineral database, please choose the option “Mineral Database…” 
when running the Step 1 (“1. Minerals.”, Figure 34). HSC Sim will ask you whether you want 
to 1) Add new minerals (=Yes), 2) Clear and define minerals form scratch (= No) or 3) Cancel 
the operation (Figure 35). 
 
HSC Sim will open the mineral database (HSCGeo7.mdb). The file location is shown in the 
window title (Figure 36). To select a mineral, please do the following: 
 1. Type the mineral name or part of it into the Criteria text box (Figure 36). 
 2. Select the appropriate mineral on the list (Figure 37) 
 3. Add the selected mineral to the list (of selected minerals, Figure 38) 
 4. Continue steps 1-3 until all the minerals needed are listed. Please remember that 

the sum of minerals has to be 100%. Often this means that you need to add a 
mineral like “others”, “non-sulfide gangue” or “gangue” to get the balance 
right. 

 5. To select the appropriate mineral, you can use graphics as shown in Figures 39-
40. 

 6. When all the minerals are selected, press OK (Figure 41). 
 7. The selected minerals are loaded into the Mineral Setup (Figure 42). Continue 

by editing the properties if needed and defining the number of behavioral types 
(if needed). 

 
For more details on working with the mineral database, please see the “86 Mineral 
Database.doc.manual” 
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Figure 34. Accessing the mineral database. 

 

 
Figure 35. Accessing the mineral database. 

 

 

Figure 36. Selecting minerals from the mineral database (HSCGeo7.mdb). 
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Figure 37. Selecting the appropriate mineral. 

 

 

Figure 38. Adding a mineral to the list of selected minerals. 
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Figure 39. In the mineral database window, press Graphs… button to see the XY diagram. Double- 
click to select the appropriate mineral and press the Line button to see the line graph (Figure 40). 

 

 

Figure 40. Line graph. Selected minerals are shown as blue, other minerals of the selected species 
in the database (pyrite in this example) are shown as red lines. 
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Figure 41. All minerals selected, press OK. 

 

 

Figure 42. Minerals from the database listed in the mineral set-up. The ID number is the number in 
the database. 

. 

 
 



 HSC Chemistry® 7.0 45 – 33 
 

Pertti Lamberg September 9, 2009 09006-ORC-J 

45.5.3. Calculating mineral grades from elemental composition – Element to 
Mineral Conversion 
 
You can make the element to mineral conversions in HSCGeo (see manual “84 HSCGeo.doc”) 
but there is also a way to do that in HSC Sim.  
 
 1.  First, you need to make the range of each size fraction data unprotected. Select the 

range, right click and select “unprotect cell” (Figure 43).  
 

 
Figure 43. Unprotect stream size fraction data (in this case only one size fraction exists). 

 
 
 2. Select all the elemental compositions (except Bulk) and press Del to clear the range 

(Figure 44). 
 
 3. Type in the chemical composition and mark the minerals to be solved with X. You can 

also use the right mouse and select “Mark mineral to be solved” (Figure 45). 
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Figure 44. Select the elemental composition and delete values. 

 
 
 

 4. The best way to do the element to mineral conversion is to have an equal number of 
known components (chemical assays) and unknown components (minerals). Then the 
case is exactly determined and it will be solved unambiguously. In the example shown 
in Figure 46, the user has typed in Zn, Pb, and S; and has marked sphalerite (Sp), galena 
(Ga), and pyrite (Py) to be solved. Quartz (Qtz) will be calculated using formula 100-
others. 

 
 5. To execute the calculations for all size fractions, right click and select “Solve Element 

to Mineral (Figure 47-48). 
 
 6. Complete the calculations: right click and select Update Mineral to Element (Figures 

49-50). 
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Figure 45. Select minerals to be estimated, right click  and select “Mark mineral to be solved” 
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Figure 46. Type in chemical composition. 

 

Figure 47. Using the right mouse button, select ”Solve Element to Mineral” 
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Figure 48. Mineral grades solved. 

 
 

 

Figure 49. Complete the calculation: right click  and select Update Mineral to Element. 
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Figure 50. Mineral grades calculated from Zn, S, and Pb assays. Other elemental grades are 
calculated from the chemical composition of minerals. 
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45.6. Model Wizards 
 
After running the mineral set-up, HSC Sim has created the variables as shown in Figures 51. 
The variables include pulp properties, elemental grades, size data, mineral grades and 
elemental & mineral recoveries. The number of properties depends on the minerals, size 
fractions, and elements. 
 

 

 
Figure 51. Variables: Pulp properties, elemental grades, size data, mineral grades and elemental & 
mineral recoveries. 

 
Below the mineral recoveries you can find the particle flowrates as t/h (Figure 52). Each 
particle is a row in the simulation. The number of particles created is minerals x size classes x 
behavioral types. 
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Figure 52. Particles. 

 
The next step after completing the mineral set-up (and saving the process) is to define the unit 
models. Currently, if simulating, the feed stream would feed the first unit but the particles 
would not proceed further.   
 
To load the unit models:  
 
1. Double-click one unit and the Excel Model will be opened. 
 
2. From the Excel Model, select Wizard – Load Excel Wizards… (Figure 53) from the menu. 
 
3. To define the unit model, double-click the Wizard cell of the selected unit (Figure 54). 
 
4. In the Load Wizard window you can select the appropriate model. In the Particle Mode the 

Folder selected by default is “Mineral” and the models (Excel files) in the folder are listed 
below. On the right-hand side you can see the description of the model which is an RTF 
file in the very same folder as the models (Figure 55). 

 
5. Once the models have been loaded you can see X in the Loaded column (Figure 56). The 

next step is to press the Apply button (Figure 56). If you do not want to Apply some of the 
models click the “Apply” column to uncheck the selection. The options on the bottom of 
the window are:  
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·  Del Disabled Streams = Deletes all disabled streams in the process (See the manual 
“40 Sim Flowhseet.doc”) 

·  Protection ON = Turns on the protection in all units. You can only edit the cells where 
the values are in blue (model parameters) 

·  Retain Values = If you need to rerun the wizard, check this box to retain your model 
parameters. Otherwise the model parameters will be reset (i.e. the wizard will place 
the default parameters). 

 
When loading the wizards, HSC Sim will open the wizard file (which is an MS Excel file) and 
copy it into the Wizard page. When Applying, HSC Sim copies the top part of the wizard into 
the Model page and then runs the macros on the bottom part of the wizard. To learn more 
about wizards, see the guide “40 Sim Flowsheet.doc.” 
 

 
Figure 53. Loading Excel Wizards. 

 

 

Figure 54. Define the unit models by double-clicking the cell with the text (Double-click to define). 
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Figure 55. Load Wizard window. In the Particle Mode, the Folder selected by default is “Mineral” 
(top left corner) and the models (Excel files) in the folder are listed below. On the right-hand side 
you can see a description of the model which is an RTF file in the very same folder as the models 
(folder is given in the Window Title bar).  
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Figure 56. Models loaded, ready to apply. 

 

 

Figure 57. Wizards have been applied. 

 
Table 1 lists the model wizards currently available. For model wizard updates, please check 
HSC Forum (www.hsc-chemistry.com/Forum_v3). In the HSC Help browser you can navigate 
between the HSC Help files and model wizard documents as shown in Figure 58. The mineral 
Wizard help files can be found under “Mineral Wizard.” 
 
After loading the models you need to check and adjust the model parameter. In mineral 
wizards the model parameters requiring user check/adjustment are colored in blue (text color), 
the red text color indicates that the value is calculated and used in the model, i.e. normally you 
should not change it. The black text indicates that the value/text is for information. Use 
protection to prevent changes in the red values (see user guide “40 Sim Flowsheet.doc”) 
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Table 1. Wizards related to minerals processing and where they should be applied. 

Wizard name Applied in (most 
commonly) 

Output 
streams 

Description 

Perfect Mixer Pump sump, 
conditioner 

1 Mixes all the input streams and sends all perfectly 
mixed to output stream 

Mass Distributor Distribution box >1 Mixes all input streams and distributes solids and 
water in ration given by user 

Particle Distributor Any separation units 
like flotation cell, 
gravity separator, 
magnetic separator 

>=2 Mixes all inputs and distributes minerals into 
output streams as defined by user 

Particle Distributor Any separation units 
like flotation cell, 
gravity separator, 
magnetic separator 

>=2 Mixes all inputs and distributes each particle 
between output streams in ratio given  by user 

Size Distributor Any size separation 
unit (screen, 
hydrocyclone …) 

2 Separates total input according to particle size 
between two output streams 

Fixed PSD (Rosin 
Rammler) 

Crusher, grinding 
mills 

1 Changes the particle size distribution of the 
material. Output particle size distribution defined 
by two parameters Rosin-Rammler equation 

Screen (Batterham et 
al.) 

Screen 2 Separates the material according to particle size 
to coarse (overflow) and fine (underflow) using 
the model by Batterham et al. 

Screen (Karra) Screen 2 Separates the material according to particle size 
to coarse (overflow) and fine (underflow) using 
the model by Karra 

Screen (Whiten 
Efficiency) 

Screen 2 Separates the material according to particle size 
to coarse (overflow) and fine (underflow) using 
the model by Whiten 

Efficiency Curve (3 
parameters) 

Hydrocyclone, screen, 
screw classifier 

2 Separates the material according to particle size 
to coarse and fine 

Efficiency Curve by 
mineral 

Hydrocyclone, screen, 
screw classifier 

2 Separates the material according to particle size 
to coarse and fine 

Efficiency Curve 
(with fishhook) 

Hydrocyclone, screen, 
screw classifier 

2 Separates the material according to particle size 
to coarse and fine 

Cyclone (Plitt) Hydrocyclone, screen, 
screw classifier 

2 Separates the material according to particle size 
to coarse (underflow) and fine (overflow) using 
model by Plitt 

Conditioner 
(Floatability 
Components) 

Conditioner 1 Changes the mass proportion of mineral between 
behavioral types (e.g. fast floating, slow floating, 
non-floating) 

Flotation Cell (with 
Floatability 
components) 

Flotation Cell 2 Separates total input into concentrate and tailing 
according to flotation kinetics (considering 
entrainment and froth recovery) and residence 
time 

Thickener Thickener 2 Separates water and solids into overflow and 
underflow according to target % solids of the 
underflow 
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Figure 58. Navigating between different help files. 

 

45.7. Run the Simulation 
 
After you have loaded, applied, and edited the unit models (as described in the previous 
chapter) you are ready to run the simulation. Please refer to the user’s guide “40 Sim 
Flowsheet.doc” for more detailed information. 
 
1. Move to the simulation window by pressing F5 or the Start Simulation button (Figure 59) 
 
2. In the simulation window, define the number of simulation rounds or set the End Criteria 

(see User’s guide “40 Sim Flowsheet.doc”) to control the ending of the iterations. To 
simulate, press Calculate 

 
 

 
Figure 59. Start simulation. 

 

 
Figure 60. Simulation window. 

 
3. After the steady-state condition has been reached you can report the simulation result in the 

following ways (for more details see “40 Sim Flowsheet.doc”, chapter 40.9) 
·  Select the variable in the combo-box and copy-paste or print or export the Sankey 

diagram. Change the visualization settings by pressing the “Visualize” button 
·  Use stream tables to visualize several variables at the same time 
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·  Select Tools – Report and List Stream to create a listing of stream properties 
·  Create you own custom outputs with the help of the Report and Flowsheet Tables 
·  For Scenarios, use Remote Control. 

 
45.7.1. Particle Info Window 

 
HSC Sim has a specific visualization and reporting tool, Particle Analysis, when simulating 
with particles, i.e. using Particles (Minerals) Mode. To use that, please do the following: 
 
1. In the simulation window, select a stream with a left mouse click.  
 
2.  In the “STREAM DATA” (on the right-hand side) select the Particles Tab (only visible in 

Particles mode) and click the first (red) row with text “Particle Analysis >>>>” (Figure 61). 
 

 
Figure 61. Accessing Particle Analysis (Stream Properties) window. 

 
3. In the Stream Properties window you can study different properties reported in tables or 

visualized in graph (Figure 62-72). 
·  MC = Mineral (modal) composition (by size) 
·  EC = Elemental composition (by size) 
·  PSD = Particle Size Distribution (by mineral) 
·  MD = Mode of occurrence of mineral (by size) 
·  ED = Distribution of element between minerals (by size) 
·  LIB = Cumulative liberation curves (by mineral) 
·  LIM = Mineralogical limiting curves 
·  REC = Recovery of particles by composition (against Reference Stream) 
·  REM = Recovery of minerals by size (against Reference Stream) 
·  RATE = Flotation rate of particles by composition 

 
To change the reference stream, select Stream and Reference Stream (Figure 73) from the 
menu. 
 

3. To report out, use copy-paste. 
 
4. To change the stream, simply click the stream on the flowsheet (without closing the Stream 

Analysis window) and HSC Sim will update the Stream Analysis for the selected stream. 
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Table = Shows the results in a table 

Chart = Shows the results in a graph 

 

MC = Mineral (modal) composition (by size) 

EC = Elemental composition (by size) 

PSD = Particle Size Distribution (by mineral) 

MD = Mode of occurrence of mineral (by size) 

ED = Distribution of element between minerals (by size) 

LIB = Cumulative liberation curves (by mineral) 

LIM = Mineralogical limiting curves 

REC = Recovery of particles by composition (against Reference Stream) 

REM = Recovery of minerals by size (against Reference Stream) 

RATE = Flotation rate of particles by composition 

 

X-Axis = Options for X-axis 

Y-Axis = Options for Y-axis 

Legend = Options for the legend 

Figure 62 .Toolbar of the Stream Properties window. 
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Figure 63. Mineral composition by size (MC). 

 
Figure 64. Elemental composition by size (EC). 
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Figure 65. Particle size distribution (by mineral) (PSD). 

 
Figure 66. Mode of occurrence of mineral by size. (MD) 
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Figure 67. Distribution of element between minerals (by size) (ED). 

 
Figure 68. Cumulative liberation curves of mineral (by size) (LIB). 
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Figure 69. Mineralogical limiting curve of a mineral (LIM). 

 
Figure 70. Recovery of particle by composition (REC). 
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Figure 71. Recovery of mineral by size. 

 

 
Figure 72. Flotation rate of mineral by composition (RATE). 
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Figure 73. Changing the reference stream. 
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45.8. Coding in the column A of the units 
 

In the model, the data is specified in the first column (column A). The syntax of the code is: 
 
Particles are referred to as 
M.P.1 = particle number one (t/h) 
 
The following items are calculated from the particle amount information (M.P.1 – M.P.n) each 
time the model is run. They are the properties of each stream. 
The codes are: 

M. M. Size. Mineral. Type. Item 
Options      
M=mineral M=mineral 

E=element 
L=liquid 
S=slurry 
P=Particle 

1,2,3... = Integer 
giving the 
number of the 
size class 
0 = all minerals 
(i.e. bulk) 

1,2,3... = Integer 
giving the number of 
the mineral (M) or 
element (E) class 
0 = all minerals (i.e. 
bulk) 

1,2,3... = 
Integer 
giving the 
number of 
the  type  
0 = all types 
(i.e. bulk) 

a=amount 
t=t/h 
w=wt.% 
f=fraction (w/w) 
r=recovery 
s=SG 
v=volume 

  For Particle is the 
input stream 
index 

Number of particle in 
input stream 

  

 
Examples 
M. M. 0. 0. 0. a 
M.M.0.0.0.a 
Total solids mass flow of the stream 
 
M. M. 1. 0. 0. w 
M.M.1.0.0.w 
Weight percentage of the first size class in a stream 
 
M. M. 0. 2. 0. w 
M.M.0.2.0.wt 
Weight percentage of mineral 2 in a stream 
 
M. E. 1. 1. -. w 
M.E.1.1.-.wt 
Weight percentage of element 1 in a stream 
 
M. E. 0. 3. -. r 
M.E.0.3.-.r 
Recovery of element 3 in the stream (against total input) 
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45.9. Functions available in Excel for mineral-based models 
Preparation of the variable list with the Mineralogical Set-Up window will bring the 
number of variables into the units. Functions can also be entered by the user and will 
not function in Excel. 

 

 
45.9.1. Stream functions 

Function StreamX 

Syntax StreamX(StremName;ParticlesRange;Variable) 

Examples StreamX(E$6;$E$56:$E$97;$B8) 

StreamX(“ROM”;$E$56:$E$97;”SiO2”) 

Explanation Returns the value of the variable, e.g. the SiO2 content of 
the stream calculated according to particles. Note that 
particle data can be corrected to be in harmony with 
chemical and mineral composition of the bulk feed (see 
xx). 

 

 

Function RecoveryX 

Syntax RecoveryX(Variable;StreamName;FeedName) 

Examples RecoveryX($B21;E$6;0) 

RecoveryX(“Fe”;”Zn Conc”;”ROM”) 

Explanation Returns the recovery of variable in the stream vs. the feed 
(or another stream). 

The RecoveryX add-in function cannot be used in the 
Target cell, because it is recalculated only after all the 
calculation rounds have been finished. 

 
45.9.2. Particle functions 

 

Function ParticleRecX 

Syntax ParticleRecX(ParticleID;ModelReference;TableOfVariables) 

Examples ParticleRecX(A56;1;Model!B22:F34) 

Explanation Returns the recovery value of mineral according to the 
TableOfVariables. Model reference: 1= wt average based on 
minerals, 0= returns the value according to particle size. 
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45.9.3. Fraction functions 

Function FractionX 

Syntax FractionX(FractionNumber;FractionVariable) 

Examples =FractionX(A2;B2) 

=FractionX(1;”Label”) 

Explanation Returns the value of the variable (Label, Lower, Upper, 
Average Size) of the Fraction in question 
(FractionNumber). 

 
45.9.4. Mineral functions 

Function MineralX 

Syntax MineralX(MineralNumber;Variable) 

Examples =MineralX(A2;B2) 

=MineralX(1;”Cu”) 

Explanation Returns the value of the variable (chemical elements, S.G., 
Code, Mineral) of the mineral in question 
(FractionNumber). 
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