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Once the compass gave us a competitive
edge when navigating in foggy waters.
Today modeling and simulation give us a
similar advantage when we navigate
oceans of data with hundreds of variables.
This is the only way to utilize the current
massive information overload. The new
HSC Chemistry 7.0 provides us with an
easy simulation tool to steer process
development and research.







1. Flowsheet Module

Four different modes for different simulations: 1) Particles (Minerals), 2) Reactions
(Hydro), 3) Distribution (Pyro), 4) Experimental. Certain dedicated tools have been
developed for this purpose.

Excel wizards have been_updated and more commands added to the making of Excel
Wizards. Backups are now easier to make with the new backup tool. You can also restore

old backups.

New Drawing Features:
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HSC 7 has multiple new _high-resolution icons for different unit processes. The unit icons
are grouped under the following folders: Acid Plan, Analyzers, Experimental, Ferro,
Flotation, General, Grinding, H2SO4, Hydro, Iron&Steel, Minerals-Others, Others, Physical
Separation, Precious Metals, Pyro, Roasting, Thickeners.

Units may have default output and input streams; i.e. when drawing a unit, the defined
output streams appear in the flowsheet automatically. This saves time when drawing a
flowsheet. Several units have this feature by default.

Unit icons can now be connected to model wizards; i.e. HSC Sim loads the defined model
wizard when a unit is drawn. It is ready to apply when the drawing and set-ups have been
completed.




HSC 7 has a new Table object. You can draw tables on the flowsheet and display
different data on them. The links in the table are two-way links just like on the Control

sheet value row. This enables the use of tables to control the process.
TR - P |

M-
Edit Table Dialog -

Flz Edt View Insert Delete Format Tools Type
B2 [=[Pulping]Controls!C7
A B c B
1 PFiocess variables Setpoint Uit A
2 | Solid concentration after puling I !'D-I}!g.l
3 |Fedacid concentation 200 A
4 |icid concentration after leaching 1 gl
5 | Znd leaching in Leaching 1 B % v afions
6 |Zno leaching in Leaching 2 100 % o | EAXITL
...... +| v[\Table / KNI ﬂ_‘ 697 47
= & 10 gn
[Processvariables | Setpoint Unit | Rows Columns Rename T able :
Solid concentration after pulping 308 g l B H I 3 H |
Fed aoid conceniation 200 o
Acic conceniration aflar ieaching 11 | _Close Paste CellRef Link to Unit  Link to Report v
LI leaching in Lessching 1 &0 %
I leaching i Lesching 2 108 %

Stream Tables: you can display the values of different variables in different streams by

using Stream Tables.
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New Stream and Unit Navigator: using the navigator will give you better control over how
streams are connected. Selecting a unit or a stream in the navigator will also show the
selection in the flowsheet and vice versa. If a unit or stream is on a different page, HSC
Sim will select and show that page. The navigator has a Highlight Streams feature:

applying it will highlight the input (colored blue) and output streams (colored red) of the
selected unit.




You can distribute your process on several Pages. This is a handy way to organize
processes especially if they consist of different sections or they are large.
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By having several pages, it is now possible to draw Duplicate Streams. This means that
one stream can be drawn for example on several pages.

New Layer property: different drawing objects can be divided into several layers. You can
let HSC arrange your drawing objects to different layers by applying Sort to Layers. You
can turn layers on and off and control easily which objects are visible.
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Streams and units can also have Alias Names. These are alternative names, which can
be displayed on the flowsheet instead of a name label by selecting Use Number/Alias
Names in the Page and Layer Setting window.

File links can now also include www _links. Double clicking on www link will activate your
Internet browser and take you to the linked page.

The editing and scrolling speed of the large flowsheets has been improved
considerably.




New Features in Spreadsheets, i.e. Unit files and Report:
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Named ranges: you can add name-defined ranges to the spreadsheet. These may be
used within the controls and models.

You can use cell comments in the spreadsheets.

Protection in spreadsheets: you can easily protect the unit models from changes. After
protection, only cells with a blue font can be changed.

Copy Cell Reference and Paste Cell Reference for quick and easy formula references
between the units and streams. The old Set Link Source Cell  Set Link is still usable
but the new name describes the operation better.

Formula Navigator has been added for easier checking of cell formulas.

Upper or lower case characters can be used in g/l measurement units (g/L, G/l, etc)
when the concentration is calculated automatically.




Improved and More Robust Controls:
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The control calculation routines have been improved. The problems with values close to

the minimum or maximum limit has been fixed and the controls can now calculate more
complex cases. Also, simple direct/reverse control has been added.

The improved Control Monitor dialog makes it easier to find, for example, the feasible X
Min and Max limits for the variable. The new "Draw Function" button may be used to

illustrate and identify the shape and discontinuity points of the control function.



New Features in Running the Simulation:
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Calculation stop criteria to ensure that the simulation has reached steady state

A new Find Error routine has been developed. With this routine you can test your drawing
before processing further and easily locate errors to fix them. Find Error checks the
streams and units e.g. for correct connections. You can find this tool from Run Mode,
Tools, Find Errors This routine checks the control , materials amount, sync. area and
element balance errors of all the units. With a single double click you can move to the error

cell.
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Visualization of elements in the Run Mode is possible with Reaction and Distribution
Models. The visualization works in the same way as the visualization of variables.




New Features in Particles (Mineral) Mode:

When defining the mineralogy of the process (mineral setup) you have direct access to
the HSC Mineral Database with 13346 records of different mineral analyses. When
selecting an appropriate mineral you can browse the database and compare available
minerals in the XY and Line charts (see below). The New Mineral Database Browser
makes it easy to add new minerals to the Database.
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You can store your feed streams definition files in the new Stream Database and use
them later.
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You can have several input streams and some of them can be Solid Streams and some
Liquid Streams, but the latter lack mineralogical characterization.

The particle mode uses new_Add-in_functions, which have improved the calculation
speed significantly, HSC 7 uses about one tenth of the time used by HSC 6. The new
recovery calculation updates the recovery values immediately (compared to HSC 6 where
the update for recoveries happened only after the last simulation round).

New model wizards have been developed for mineral processing unit operations,
including: crusher, mill, screen, hydrocyclone, conditioner (for changing floatability
component parameters), flotation cell, and thickener.




Using Liberation Data in Simulating Mineral Processes:

A unique feature of HSC Sim is that you can use true measured particles in your
simulations. You can read data also from the database of the JK Mineral Liberation
Analyzer (MLA). Improved liberation data processing tools can handle the following
tasks to define the mineral setup and feed stream mineralogy: 1) Reading raw MLA data
files, 2) Combining minerals, 3) Rebalancing the MLA data to match with chemical assays,
4) Packing the liberation data to create uniform particle classes.

The unit models have been improved to handle particle data. Improved crushers and
mills_models (and other units reducing particle sizes) can now process multiphase
particle data to produce a desired particle size distribution and simultaneously keep the
material balance and forecast the liberation distribution of the product stream.

Improved separation _unit_models (like flotation, cyclone, magnetic separator) can
separate multiphase particles based on their size, density, and composition.

The stream Properties window displays a deep analysis of each stream in the process.
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Experimental Mode:

HSC Sim has a New_ Experimental Mode in addition to the simulation mode. This has
been designed so that you can collect your experimental data, visualize your
measurements in the flowsheet and enter into the mass balancing and data reconciliation.

You can visualize stream properties, e.g. assays, such as Stream Labels and Stream
Tables.

You can collect several tests or surveys on separate sheets in the Experimental Data
Tables.

You can paste stream data, for example chemical assays, into the Experimental Data
tables easily because in the assay the tables samples (streams) can be in any order; HSC
looks for the stream name and makes the connection according to the name, not the
order.

Once the experimental data is ready, you can mass balance and do the data reconciliation
in the Mass Balance module (see following page).
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Mass Balancing and Data Reconciliation:

The Mass Balance and Data Reconciliation module has been recreated. You can solve
six types of problems:

1) Reconcile measured or estimated component flow rates (1D components).

2) Mass balance and reconcile chemical analyses (1D assays),

3) Mass balance minerals in a minerals processing circuit (1D Minerals),

4) Mass balance size distribution and water balance (1.5D),

5) Mass balance assays and components in 2- or 3-phase systems where the bulk
composition is not analyzed (2D Components),

6) Mass balance minerals or chemical assays size-by-size (2D Assays).

The Mass Balance and Data Reconciliation module works together with the flowsheet;
different mass balancing values can be displayed as labels or tables on the flowsheet.

You dont have to draw a separate mass balance flowsheet; HSC creates the mass
balancing nodes automatically from the flowsheet and if some streams have not been
analyzed, HSC increases the mass balance node size accordingly.

The step-by-step Mass Balancing Wizard guides you through: 1) selection of components
to be balanced, 2) selection of streams to be included in the mass balancing, 3) defining
the error models, 4) defining reference (feed) streams, 5) checking of mass balance nodes
and erroneous assays.
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The error models available enable you to set the detection limit,

relative error and

maximum standard deviation individually for each component. In addition, you can give a

sampling error for each stream.

HSC has four different mathematical routines for mass
balancing and data reconciliation: 1) Least Squares method
(LS), 2) MinMax (minimizes the maximum difference), 3) Non-
negative least squares method (NNLS) and 4) Constrained
least squares method (CLS). In the latter, you can set
minimum and maximum values for each component to be
mass balanced. Besides, there is a separate constraint for the
condition: Component sum = 100; this is often used in
minerals processing if the sum of mass balancing minerals is

ethod
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Different graphical methods are available for the user to evaluate and report the mass
balancing result: Shankey diagram, parity chart, difference chart, weighed least square
sum graph.

Once you have defined the mass balancing conditions for one data set you can mass
balance several hundreds of similar cases with a single press of the button. The mass
balancing module will use the same error model and same conditions for all data sets.
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New Distribution (Pyro) Mode of the Sim Module
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The Sim flowsheet module was originally made for the simulations of chemical reactions
and mineral processing. The new Distribution (Pyro) mode also makes it more feasible for
high temperature process models, which are based on the distributions of elements.

M- Sim Unit Editor: Shaft Furnace . I ] 51
File Edit Yiew Insert Delste Format Tools Units Run
| Ds [200
A [B | [= [ o [ E | F G H 1 4 R s -
1 INPUT L
2 Shaft Furnace
3
4 |Flags  Input Streams Value  Units Amounts Latent H Total H S*T G
5 kg Mm3 kmal Kt Kt kit Kt
[ Total Gas 24032.04 Nm3h
T Total Condenced 2023558 th 27192957 54073 69 359277 0.00  -298552.19 4942625  -346003.49
8 |SRC ? Magnetite Ore I 2lll].l]ll!tfh Amounts Latent H Total H ST G
9 DST  Shaft Temperature 2500 "C kg Mm3 kmal Kt Kb Ky Kt
10 Pressure 1.00 bar
1M |Fix Total 100.00 swi-% 200000.00 40.60 857035 0.00 -286351 67 1050469  -306555.537
12 Fe3od 95.00 19000000 36.73 52060 000 -254271.50 993524 -264203.67
13 Sit2 5.00 10000.00 3.85 166.43 0.00 -4211047 571 64 -42681.70
14 |SRC ? Coal 2.38 th Amounts Latent H Total H 5T G
15 |DST Shaft Temperature 25.00 °C kg Mm3 kil Kk kit Kby Kk
16 Pressure 1.00 har
17 |Fix Total 100.00 wi-% X360.92 1.05 195.06 0.00 -200.52 9510 -293.52
13 C 95.00 23333 1.03 194 26 0.00 0.00 92.38 -92.28
19 Si02 200 47.62 0.0z 0.79 0.00 -200.52 272 -203.24
20 |SRC ? Air 54032.04 Hm3h  Amounts Latent H Total H ST G
21 |DET Shaft Temperature 2500 °C kg Mm3 kmal Kivh v Kivh Kivh
22 Pressure 1.00 bar
23 |Fix Total 100.00 waol-% E9548.95 24032 .04 241068 0.00 0.00 3882629 -38822 .60
24 M2 79.00 93349.78 4266531 1904 .44 0.00 0.00 30224 43 -30221.53
25 020 21.00 1619917 1134673 S06.24 0.00 0.00 SE01 .56 -BE01.07
«| [\ nput A Output A Dist A Controls A Model A Tank / [l | LIJ
Close | SyncisON | OpensStr | Savestr | Delstr |a|w| insRow | DelRow | showtide | Run | 4

The distribution mode handles streams as rows unlike the Reaction and Particle modes,
where each stream reserves one column. These streams may be saved to the stream
database and reused in some other process model. The lack of a fixed variable list makes
Distribution mode streams and units easier to reuse in the other process models. The
Distribution mode behaves more like the old HSC Balance module.



EEI Sim Unit Editor: Shaft Furnace =10l
File Edit Wiew Insert Delete Format Tools  Units  Run
| BE2Z |1
A B | [ | J | R 5 | X | v | a0 | BE | ea | o1 | bC =
1 DISTRIBUTIONS  Total H S*T G Elements (o Fe N 0 Si —
2 it Kk Kyt
3 Qutput Streams Shift
4 Flags BALANCE 0.00 176479.80 17649717 Balance kg 0.00 0.00 0.00 0.00 0.00
5 Input 29658219 4942628 -346003.49 It kg 233331 19748373 5334978 7408645 469661
6 Output 296582159 22590608 52250065 Output kg 233331 13748373 5334978 7406645  4695.61
T TOTAL wit- % 100.00 100,00 100.00 100.00 100.00
8 |SRC ShafiProcess Gas Distributions wt-% 99.90 0.00 100.00 1310 0.00
9 |DST Temperature Rest Rest Rest
10 Pressure Amourt kg 233097 a3348.78 700 .25
11 |Fix Tatal 100.00 0.00 100.00 100.00 0.00
12 20 Rest il 100.00
13 o2(g) Fiest o] 35 98
14 Coy) Fixed ot 0.00 0.00
15 CO2y) Rest [ 100.00 6402
16 |SRC Shafl Hematite Pellets Distributions wit-% 0.10 100.00 0.00 86.90 100.00
17 [DST 7 Temperature Fixed Rest Float Rest
18 Pressure Amourt ky 233 13748373 6436617 4656 .61
19 |Fix Tatal 100.00 100,00 0.00 100.00 100.00
20 Fe203 Rest Fe 9500 9087
| Fe30d Fixed Fe 1.00] 0.52
22 Sio2 Rest Si Free 8.3 100.00
23 C Rest C 100.00 oot -
4| v [N Input A Output A Dist A Controls A Model A Tank 7 [«] | Flzat LlJ
Close | SyncisON | openstr | savestr | peistt |a|w| insRow pel™t _howMide Run | 4

The balance module automatically calculates H, T*S and G balances on the Dist sheet.
The Sim module also automatically calculates the total input amounts of the elements. The
Dist sheet is used to divide the input elements into output streams and species. These
distribution values may be constants, which may be regulated with controls or Excel type
formulas. The Distribution mode uses the same improved control tools as the Reaction

and Particle modes.
EL': Import: C:WHSC T Balance' Iron_process.BAL - | Ellil
LA |1
BALANCE Tenper. Amount Amount Amount Latent H Total H | =
°oC kmol ke Mm? kKWh EWh L
1 [IN1 1 58 251 4735 B3R 162 410 oo 13074 88
2 |OUT1 @l 349 4735 838 130743 159732 211 560 .89
3 |BALANCE 1398 0.000 -31.8a7 159732 151399
4
5 (I ad 182 12287 464 Q30 Fal .00 SF3.44
6 [(OUT2 57070 1287 464 BAT A52 50784 33833
T |BALAMNCE -7.109 0.000 -02.110 50724 -264 20
]
9 |IN3 33454 2324 996 0537 azE.15 Allaas
10D |OUT3 da 810 2224 993 39a 747 TEQS0 200588
11 [BALANCE 13.136 0.000 39a 209 161.35 1110:80
12 -
4| v [ BAL A INT A OUTT A INZ A OUTZ A IM3 A OUT3 A Process flow A Anfl 4] | 3
Cloze | Open BAL | Open PRO | Import to Sim | ‘_ﬁ

The old HSC Balance module models may be imported into the Sim Flowsheet Distribution
mode using the Balance Import dialog.




2. New Unit Icon Library with 515 Icons

[EE HSC 7.0 Unit Icon Database with 515 Images i [=] 3|

High-quality unit icons help you draw more illustrative flowsheet models. This library was
created in cooperation with process engineers and industrial designers.






