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Courses in Solid-Liquid Separation

One, two or three - days course as video conference or at your place

Our slogan is: "Understand Solid-Liquid Separation and learn how to effectively
face Solid-Liquid Separation problems". The long teaching experience, the practice
oriented approach with examples and the vivid presentations of Prof. Nicolaou gives
the guarantee for a highly effective course.

Overview of the Course Content (valid for the 3-days course)

Introduction to Solid-Liquid Separation « Suspension Characterization « Suspension
Pre-Treatment - Sedimentation Theory « Sedimentation Apparatuses - Introduction to
Filtration « An overview of diverse Filter Apparatuses « An overview of diverse Filter
Centrifuges - Filter Media « Theory of cake forming filtration « A worked out example
for the calculation of the cake formation step in Filters and in Filter Centrifuges - Cake
Washing in Filters and Filter Centrifuges, theory and practical aspects » Cake
Deliquoring in Filters and Filter Centrifuges, theory and practical aspects - Calculation
of a Nutsche Filter and a Filter Centrifuge « Selection criteria for Solid-Liquid
Separation equipment.

Consultancy in Solid-Liquid Separation Projects

We offer you our support for any Solid-Liquid Separation project. Prof. Dr. Nicolaou,
with his more than 35-years focused research and practice experience on this field, is
a guarantee for an objective, cost saving, effective and quick solution of your
Solid-Liquid Separation problem.

We do our Best so that you have maximal benefit at low costs!



Software for Solid-Liquid Separation

Solid Liquid Separation made Easy and Interesting, Professional Support

Powerful, practice oriented, user friendly and reliable Solid-Liquid Separation
Software based on the up to date Filtration and Separation theory and on minimal
experimental effort.

« FILOS

« CENTRISTAR
« FILASTRA

« CYCLONPLUS

Scale-up, Design, Performance Simulation & Optimization of diverse
Solid-Liquid Separation Apparatuses:

- Belt Filters, Drum Filters, Pan and Disc Filters, Continuous Pressure Filters, Nutsche
Filters, Candle and Pressure Leaf Filters, Filter Presses and Filter Press Automats etc.
- Filter Centrifuges (Horizontal and Vertical Peeler Centrifuges, Vertical Basket
Centrifuges, Inverting Filter Centrifuges etc.).

« Hydrocyclones.

Test Data Analysis by using practice oriented and physically based
mathematical models

- Determination of the necessary material parameters for the simulation of
Solid-Liquid Separation Apparatuses.

« Characterization of the filtration and separation behavior of the suspension.

- Analysis of test data and judgment of the quality of the tests.

- Saving of all simulations, test data and analysis results in an “intelligent” database in
form of tables and graphs.



FILOS - Software

Documentation and Analysis of Filtration Test Data

Performance Calculation & Optimal Design of Continuous and
Batch Filter Apparatuses
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Novel and user- friendly FILOS modules for entering, analyzing and saving of Test
Data in Laboratory, Pilot & Industrial scale with judgment/correction of the quality of
the measured data and reliable determination of all efficiency parameters, necessary
for the performance calculation of filter apparatuses. Consideration not only of the
cake formation step but also of the optional steps: washing, squeezing and
deliquoring of the filter cake.
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FILOS - Software

Documentation and Analysis of Filtration Test Data

Performance Calculation & Optimal Design of Continuous and
Batch Filter Apparatuses

Powerful Modules for Analysis of Cake Formation, Cake Washing, Cake Deliquoring
and Cake Squeezing Test Data
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« Reliable and user-friendly determination of all material parameters (efficiency
parameters), which have to be obtained from the analysis of test data and which are
necessary for the performance simulation of continuous and batch filter apparatuses.
These are:

- Cake porosity, cake permeability/resistance, cake compressibility, filter medium
resistance.

- Efficiency parameters for cake washing, cake deliquoring and cake squeezing.

« Reliability of the material efficiency parameters due to the theory based plotting of
the measured data and the user-friendly detection and correction or exclusion of
wrong measurements.

- Saving of all measured and analysis results data in an intelligent database in form of
tables & diagrams and comparison of the filterability of different suspensions.



FILOS - Software

Documentation and Analysis of Filtration Test Data

Performance Calculation & Optimal Design of Continuous and
Batch Filter Apparatuses

Continuous Filters: Belt Filters, Drum Filters, Pan and Disc Filters

Batch Filters: Nutsche Filters, Candle and Pressure Leaf Filters, Filter Presses and Filter
Press Automats
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Standard Calculation: Calculation of the filter performance for a given suspension
and given filter and filter setting parameters.

Filter Design: Calculation of the needed filter area when the filter performance is
given.

- Material parameters can be automatically loaded as inputs and analysis results of
the FILOS Analysis modules or default data can be loaded. Filter geometrical data are
saved in a database and can be loaded to the Simulation window.

- Every Step: Cake Formation, Cake Washing, Cake Deliquoring has its own column.

- Highest flexibility regarding input and calculated parameters.

« The Tables & Charts module enables in form of tables and diagrams the study of the
influence of geometrical and setting parameters on the filter performance. All tables
and graphs can be exported and used for the Project report or for further data
processing.

6



FILOS - Software

Documentation and Analysis of Filtration Test Data

Performance Calculation & Optimal Design of Continuous and
Batch Filter Apparatuses
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Powerful Simulations Report module: Input and filter performance data of different
simulations are listed together and can be easily compared. Transfer of the data to
Excel.



CENTRISTAR Software

for Batch Filter Centrifuges

Centrifuge Scale-Up, Simulation and Optimization of Centrifuge
Performance, Analysis of Test Data, Databases for Suspensions,
Centrifuges, Simulations, Measured and Analyzed Data

Analysis of Test Data from Industrial & Pilot Centrifuges, Laboratory Bucket
Centrifuges and Filter Nutsches
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e ] Start [ Use:NCOLAO,Company: i vtar DemoCENTRSTAR 2020 06O
Zd ~ R
w D © H o2 R FFl W D @ EH i&
sun v swehs  Tomter  Coangatser | achnes  Susperstrs N Wosnis Ovkosorng | S | Cacutor | Setnge  Users e
Seoperaion sories
/Al [] by Selected [ ] Extra A [F[%]a]=]@ ] ooy FF

Expe
y /) CEPt /] CEL /] FL \/ +»‘—%
"

User Machie Group Ares (n2; Tests Name Medum  Tests
NCOLAOU rystt HPZ 1000 cept 1571 FEWD
NCOLAOU crystt CEL-500 ceL 0.001 FEWD
NCOLAOU 1 Nu-1 L 0.002 FEWD
NCOLAOU mer 1/cryst2  HPZ 1000 cept 1571 FEWD
NCOLAOY mer1/cryst2  CELS00 ceL 0.001 FEWD
NCOLAOU t/Customer 1/cryst:2  NU-1 L 0002 FEWD

No  Materil Customer

E1 matt Customer 1

1 Bpst med-8 fF
2 eom med-8 FF
B med-8 FF

o
9]
%]
9]
@
a
4

Machine: CEL-500 [CEL)
Diameter (mm
Ares (m2

hb (mm)

nmax (min-1

Susp.:matt / Customer 1/cryst2 &0 #1

¥ Series1 1 Seres2 | Seriesd 1 Seriesd I Serest 1 Seres7 & Seresd
1 Series9 ¢ SeriesS

The cake permeability / resistance, cake compressibility and filter medium resistance
(including the resistance of the cake heel) as well as efficiency parameters for the
cake washing and deliquoring step are determined by the CENTRISTAR Analysis
modules (FF, W, D). Reliable values of these parameters are necessary for the reliable
calculation of the centrifuge performance (Simulation module of CENTRISTAR). Tests
with different apparatuses can be analyzed and plotted in the same diagram
enabling a direct comparison. For example, analysis results of test data from a
laboratory nutsche and a pilot centrifuge can be directly compared and the scale-up
factor can be determined.
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CENTRISTAR Software

for Batch Filter Centrifuges

Centrifuge Scale-Up, Simulation and Optimization of Centrifuge
Performance, Analysis of Test Data, Databases for Suspensions,
Centrifuges, Simulations, Measured and Analyzed Data

Simulation of the Centrifuge Performance and Scale-Up

The CENTRISTAR-Simulation module enables the calculation not only of the feeding
step (cake formation) but also of all other optional steps: Predeliquoring, Washing
and Deliquoring of the cake.The influence of all parameters on the centrifuge
performance can be calculated in a user-friendly way and displayed in form of tables
and graphs.
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- For all steps, the cake compressibility, the filter medium resistance (heel resistance
included) and the possibility to apply a gas overpressure are considered. Use of

practice oriented and physically based mathematical models.

« For the washing and deliquoring step, the necessary wash liquid amount, the wash
out content in the cake and the moisture content for different setting parameters are

calculated.

« Scale-up from the analysis of one pilot test.
- Determination of the optimal operational conditions.
- Program creates a report as Word-document with the main simulation results.



FILASTRA Software

Flexible & Easy Calculation of Filtration Parameters

A Must for all Dealing with the Filtration of Suspensions

With its 24 modules, the user can solve small tasks easily and with highest flexibility
as for example: solids density from the densities of liquid and suspension and the
suspension solids content. Cake porosity from tests with a nutsche or a centrifuge
under consideration of non-volatile solutes in the cake liquid etc. The powerful
module Cake Formation Analysis enables the determination of the cake permeability
and the cake porosity from only one test with a batch or a continuous filter.
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Cake Squeezing ocd ka/m? 1215
Basic Cake Squeezng Analysis ocw ka/m? 1765
Advanced Squeezing Smuation & Analyss BE 312
Industrial Filter Centrifuges Cee — £a8
G Calculation A Co 196
LSpc Calculation he [} =
Flow Through - Cake Formation Msus a 7 E——
Flow Through - Cake Washing Me a 692
Bucket Filter Centrifuges ] a 248
G Caloidalion Me a 216
Apc Calculation Ms 9 476
Flow Through - Cake Fomation Veus m 288
Fow Through - Cake Washing Ve m 392
v m 28
Vie ml 216
Vs ml 176
meus ka/m? 162
me ka/m? 33
mf ka/m? 127
mic ka/m? n
ms ka/m? 23
vsus Um?* 147
ve Vm 2
v Um? 127
vic Um? 1
v v s

Further modules enable: the calculation of the cake formation step considering the
cake compressibility and filter medium resistance. Calculation of the capillary
threshold pressure from the cake permeability / cake resistance. Cake wash out
content from the wash out concentration in the wash filtrate of the resuspended cake
or from the wash filtrate without resuspension of the cake. Calculations to the cake
deliquoring and cake washing step for filters and filter centrifuges. Analysis of cake
squeezing tests and simulation of the cake squeezing (moisture content as a function
of the squeezing pressure). Calculation of the most important parameters for
laboratory and industrial filter centrifuges etc.
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FILASTRA Software

Flexible & Easy Calculation of Filtration Parameters

A Must for all Dealing with the Filtration of Suspensions

Groups of parameters allow high flexibility regarding the input parameters (any
parameter in one group can be entered and all others are calculated). All parameters
of the same group have the same background color. Distinction between input and
calculated parameters by displaying them in different color (blue for input and black
for calculated parameters).

| @ * FILASTRA 2020 (Advanced Filtration Calculator) | ILASTRA Demofcd - a] X
File [ G B B Units Comments Show/HideParameters Copy Table For Report Infotothe Module  Exit
on S
Densties and Suspension Solds Content e s =
Suspension Solds Content
Filter Cake Fiter Type: | Batch Fiters N
Fiter Cake & Suspension Relations
Cake Porosty from Test Data Calculation Option: | Defaut
Cake Permeabiity/Resistance and Cake Compressbilty
Cake Formation Parameter Units Value
Calculations Cake Fomation = S 1
Cake Deliquoring K . o0
Cake Moisture Content from Wet and Dry Cake Mass s 0 1053
Cake Moisture Content from Cake Saturation G % 15
Capllary Pressure pke from Cake Pemeabity/Resistance o 105
Fiters - Cake Delquorng (Analysis & Smuiation) : A7) 158
Fiter Centrfuges - Cake Delquonng (Analysis & Smulation) x = 2
Cake Washing 8o bar 2
Cake Wash Out Content  Cake Moisture Content i 5 %
m(cm Washing Parameters e 5 250
e Squeezing 3
Basc Cake Squeezing Ansiyss — - =
Advanced Squeezng Smuation & Analysis - T 188
Industrial Filter Centrifuges Vs m 2
e - :
Flow Through - Cake Fomation = P= 33‘5
Flow Through - Cake Washing F 0271
Bucket Filter Centrifuges Cme % 594
G Calcuation A % 206
Spc Calculation B = 253
Flow Through - Cake Fomation W & 187
Flow Through - Cake Washing v m 187
Ve m 506
o V/n? min) 59
amf ka/ém?mn) 59
Pc 10°m? 0622
e 10°m-? 161
o 10% m/ka 217
K m?/fbar min )

« The contents of any module can be copied and pasted in other applications like
Microsoft Word or Excel as tables or images and can be used for the project report.

« Units for all parameters can be chosen, even US-units as well as units templates. The
user can define and save sets of units for the laboratory, the pilot and the industrial
scale.

« By using the Show/Hide menu, the user can define, which parameters should be
displayed. Only input parameters cannot be hidden.

« For every module, comments can be entered and saved. The Info to the Module
menu gives explanations to the function of each module.

« FILASTRA is integrated in FILOS and in CENTRISTAR.
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CYCLONPLUS Software

The Novel Software for Design and Performance Calculation of
Hydrocyclones

Analysis of Hydrocyclones Test Data and Scale-Up
Practice Oriented « User Friendly « Reliable

Reliable calculation of the Hydrocyclone performance for given geometry with
consideration of parallel connection of Hydrocyclones (Standard Calculation Option)
or determination of the needed size and number of Hydrocyclones for a given
performance (Design Option). Highest flexibility for the input parameters by using the
parameters grouping concept.

© Settings Ext® ? FITECH 2022 CYCLONE® 8 X
DNew ©Open BSave BSaveas ¥ Transfer |
@summary | spensions £ Cyclones & Analysis A& Simulations |

Create Empty | [ Duplicate Selected & Remove Selected #* Edit Selected |

+ Create new Series

Projects Cyclone Series Test Serdes
| merwiea v | 8 & @ & | Acnecsas v | e » @ Z a8 2 O
52 ProjX & @ HCT ManX SeriesX @ Teste1
© Proj:Y © @ HCF Man-Z Seriesy % Testz2
@ ProjZ @ SeriesZ % Tests3
+|D@le ¢| ar-SkEuv Lin v
&  Name Cyclone Suspension o n % Q m m Dy Q Qm Xs Cmu OO rr ET Sk Eu R
t mt nm o mh th 1003 3 103 !
(4 Tests1 HCT-50 MatX/CusX/Ch-X 50 1 045 2 5 113 10 014 0103 1352 4282 20 7 7795 | 0098 1124 1415
© Tt HCT-50 MatX/CusX/ChX 50 |1 L 3 5 015 12 1657 | 8s4 00T 1221 212
@ Tess HCT-50 MatX/CusX/ChX S0 |1 2 4 5 04 15 1878 0207 532 9886 30 4635 9223 1209 [ 29
)
ABSOLUTE RELATVE ATERA ANaLYSis | 8 Cumentseries Alseries Currenttest Alltests
L mm 20 | L/D 4 n mPa-s 1 ap bar .45 Name a B v 12
U [mm 25 D 25 o kg/m® 1000 v 9 7 8 seriesX o107 0122 03
K |mm 200 | /D 2 3 kg/m’ 2700 < 9 42.82
D, 'mm 10 Dy/D - 0.2 | Psus kg/m* 1033 Q m'h 0.14 /
D |mm e | O/O .2 |icm % s 3 % 113 1 4
€ gl 51.63 D,/D % 20 7
X um 36 D, mm 10 I
o 2.9 Q m¥h 2 /
o 2 Q th 2.065
) Edit only selected test Q th 0.103
- t a 3
v o e s LuS 15 0S5 265 3
Edit only selected test 87693 T2 o 302 - A
X: Stk*Eu / ap *exp(az*cy)
Y: In(1/rg)

> Take selected as result | # Open series editor
v e v v

- Powerful module for the analysis of test data or performance data of Hydrocyclones
in operation with determination of the needed adaptation parameters for the reliable
design and performance calculation of Hydrocyclone units. All in one window: List of
projects, suspensions, cyclone series, table with all tests of the given test series, input
field for entering the measured parameters as well as diagrams with the fitting curve
and the listing of the determined adaptation parameters.

- Suspension database with all material parameters needed for the Analysis and
Simulation modules. Analysis of data of the particle size distribution by mass and
calculation of its characterizing parameters (mean particle size and the geometric
standard deviation).

- Hydrocyclone database with all absolute and specific geometrical parameters.
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CYCLONPLUS Software

The Novel Software for Design and Performance Calculation of
Hydrocyclones

Analysis of Hydrocyclones Test Data and Scale-Up
Practice Oriented « User Friendly « Reliable

For the performance calculation (Standard option of the Simulation module) besides
the suspension parameters and the three adaptation parameters (results of the
Analysis module), the diameter D and number of cyclones n in parallel connection are
given. Another two settings parameters are entered as for example the feed volume
flow rate Q and the underflow (apex) diameter Du. Calculated are the pressure drop
Ap, the cut size x'50, the overflow and underflow solids content (cmo, cmu) and the
flow rates in the overflow and underflow (Qo, Qu).

£ Settings Exit® 2 FILTECH 2022 CYCLONEY o X

CNew ©0pen B BSaveas ¥ Transfer |

@summary | spensions S Cyclones & Analysis A Simuations O
+ Create new Optional | @ Duplicate Selected & Remove Selected 4 Edit Selected | @ Feed Curves 1aa Tables & Charts |
Projects Suspensions Cyclone Series Simulation Series Simulat
@|Mcheces v |8 & & | Arcrecked v & | Mrchectes v | @|memseav |8 # O Z|amcer |8 # ©
© ProjX % MatX/Cus X/Ch-X 2 HCT ManX 2 SimX © sim-1 )
@ ProjY % Mat¥/Cus-Y/Ch-Y % HCL ManX © Sim-y % sim2 s
% sim3 s
+|D|e 2|
Name s/o Project  Cyclone Series  Cyclone Suspension D n % Q D % Cm Qn Qm Cm Xs Cm D/ Q ET ET Sk Eu Re
mr or  m/t th ¢ um mt 100 0'3 100
Sim-1 0 ProjX HCT HCT-200 MatX/CusX/ChX 200 3 0593 100 43 42 5 1033 5163 1857 2314 208 215
sim2 s Proj:X HCT HCT - 100 MatX/CusX/ChX 100 5 349 10 23 123 5 079 994 2842 23
sim3 s ProjY HL HCL-50 Maty/CusYChY 50 1 2 4041 7704 2 s 1071 1047|8954 1541
Design Standara
TERAL D |mm 200 cvcuone Qs m < c
n mPas 1 n 3 2 HCT - 200 Q th B um i)
0 kg/m® 1000 seTTinGs 1 1.012 40..
0 kg/m® 2700 ap bar 0.593 1702 1.857 6
P kg/m? 1033 Q méh 100 26 20.82 | 5.13
m 9 s [ th : 103.3
o 1.912 Qms t/h 2 5.163 GeomE:
© g/l 51.63 X's Hm 2 2.4 075 3 mm oo 'n 3
X um 36 %900 um 2.2 36.55 € 10%3 1.364 L mm see | LD n
o - 2.5 x um 177.4 Re 10%3 1 mm see | D 2.5
LA 2 Cmo. % 1.857 v m/min | mm 400 /0 2
a 0.699 C % 1 29.82 ] P kw Do mm 40 Do/0 |- 0.2
8 0.122 r % 1 9.428 2 €T g 0 |mm e /0 0.2
Y 0.3 Q m'/h a 9.424 ET
0,/0 % 2.5
D, mm 2 a3
v Accept B Save ¥ Load saved ¥ Load accepted

- Many other important parameters like total efficiency ET, solids content and
particle size distribution of overflow and underflow are calculated and displayed. The
influence of all parameters can be studied in the Tables & Charts module. The
grouping of parameters enables a high flexibility regarding the input parameters. The
calculation and display of min-max values for each parameter makes the program
very user-friendly allowing the input of only meaningful values.

« For the Design option of the simulation module the main result parameters are the
cyclone diameter and the number of cyclones in parallel connection (D, n) as well as
the apex diameter Du. Inputs for the Design option are the feed flow rate Q , the
pressure drop Ap, the cut size or the overflow solids content (x'50 or cmo) and the
underflow solids content or the relative underflow volume rate (cmu, rf). 13



Prof. Dr. -Ing. Habil. loannis Nicolaou

More than 35 years focused Research and Industrial Experience on
Solid-Liquid Separation

NIKIFOS President since 2000

« Bornin Cyprus as Greek Cypriot. Y‘J% =
- N

- Diploma in Chemical Engineering, ="

University of Karlsruhe / Germany, 1984 // F& /

(graduating with distinction - first class). ‘o 5

« PhD, University of Karlsruhe / Germany,
Institute of Mechanical Process
Engineering and Mechanics, 1991 (passed

with distinction - first class). S T
&__/:

« Emil Kirschbaum Award for an outstanding diploma (1985) and Heinz-Maier-Leibnitz
Award of the German government for an outstanding research work on Filtration
(1994).

« Professoral (Habilitation) Thesis, University of Karlsruhe / Germany, 1996.

« Research Fellow as Co-worker of Prof. Stahl, a worldwide leader in applied Solid
Liquid Separation Research work, 1986-1996.

« Head of the Solid-Liquid Separation and Crystallization team, Siemens (former
Hoechst AG), 1997-2000.

- Professor at the University of Karlsruhe / Germany since 1997 with own lectures and
visiting Professor at the University of Florida, Engineering Research Center for Particle

Science & Technology, Eminent Scholar, 2002.

« President of the company NIKIFOS since 2000, Consultant, Software Developer and
Trainer.
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YOUR BENEFITS BY USING OUR SOFTWARE

- Practice oriented, reliable, user-friendly, experiment & theory-based design,
performance calculation and optimization of all important filter apparatuses,
Filtering Centrifuges and Hydrocyclones.

« Minimal experimental effort (under some conditions even one experiment is
enough) with maximum yield of information due to the powerful and user friendly
test-data analysis modules for all steps (cake formation, washing, deliquoring) and
due to the inter- and extrapolation reliability of the physically and experimentally
based mathematical models. Saving of time and money.

« The quality of the test data can be easily judged due to the theory based diagrams
of the data analysis program modules.

- The performance of Solid-Liquid Separation equipment can be quickly and easily
simulated and judged (also for settings which cannot be experimentally tested due to
limitations and other experimental conditions) and their optimization potential can
be determined.

« Comparison of the performance of various Solid-Liquid Separation equipment
enables for a given suspension the correct selection and optimization of the selected
equipment.

- Creation of an“intelligent” database for all tested suspensions including all test
analysis input and results data as well as for all simulations.

« Project reports can be easily prepared.
« A valuable tool for training purposes.

« An ideal sales tool for impressing and convincing your customers.

Licensing Options
The programs are normally yearly licensed. Possible is also the licensing for more than
one year. Besides the standard single user licensing option, which is restricted for
local use, we offer also a company license with unlimited use for all company
locations. For more information, please contact us.
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Filtration & Separation of Suspensions
Professionality — Objectivity — Reliability - Maximal Benefit at Low Costs

’%ZV IKTf
« Are you currently facing a problem in your Solid - Liquid Separation projects and
you need an immediate, professional, objective and inexpensive support?

- Are you dealing with the filtration of suspensions and you want to judge the
performance of your filters and optimize them by determining the optimization
potential with minimal experimental effort?

- Do you need professional, practice oriented and very effective short courses in
Solid - Liquid Separation?

- Do you need novel, user friendly, reliable, powerful and practise oriented software
for the design, calculation and optimization of the performance of diverse cake
forming Filter Apparatuses and for characterizing the filterability of your suspensions
by analyzing the filtration tests?

- Do you need a very powerful and user-friendly software for the performance
calculation and optimization of filter centrifuges with theory-based analysis of
centrifuge tests to determine the necessary parameters for reliable centrifuge
scale-up and optimization?

« Are you confronted with projects involving scale-up and performance optimization
of Hydrocyclones and you need a novel, very user-friendly and reliable software to
help you solving your problems fast and inexpensive?

Contact us

NIKIFOS Ltd Prof. Dr. loannis Nicolaou

Yianni Ritsou 9 NIKIFOS President

7573 Anafotia/Larnaca, CYPRUS Mobile: +357-99 320570
Email: nicolaou@nikifos.com

www.nikifos.com




