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What is Presto-Kinetics?
 Open solver for…

 Basic chemical kinetics

 Bio kinetics and systems 
biology

 Reactor models (batch, 
semi-batch, continuous, 
plug-flow, cascades)

 Contains modules for…

 kinetics

 phase changes

 mass transfers

 particle growth

 reactor flows

 spatial profiles

 Includes…

 A solver for partial 
differential equations

 A framework for multiple-
phase systems

 Sophisticated parameter 
estimation based on unique 
algorithm



The Presto-Kinetics 11 user interface



Presto-Kinetics‘ Features: An overview
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Presto-Kinetics‘ Features: Basic

Basic

 Comprehensive list of modules that can be combined 
with any type of kinetics

 Sophisticated “all-in-one” model and project 
administration, including handling of alternative 
models and parameters, reaction groups, model 
comparison and much more

 Dynamic outputs that reflect all structures of a 
model by a configurable chart administration

 Comprehensive recipe modules that control the full 
setup of a simulation and can easily be organized, 
selected, edited and copied 

 Open script interpreter with powerful commands for 
user-defined outputs, reaction rates and equations



Presto-Kinetics‘ Features: Extended

 Model sensitivity analysis: different methods

 Recipe variation tool to compare process strategies

 PDE-solver for spatial profiles, e.g. in stationary 
tubular reactors or concentrations in films or 
particles

Extended



Presto-Kinetics‘ Features: Parameter Estimation

 Fitting of any number and any type of parameter

 Administration of any number and type of 
experiments

 Comparison of any model and data type

 Global search algorithms

 Proprietary local search algorithm with correlation 
analysis used for 20 years

 Efficient uncertainty and sampling algorithms

Parameter 
Estimation



Presto-Kinetics‘ Features: Interoperability

 Output of all results and data to Excel and text files

 Cape-Open interface to access thermodynamic tools, 
in particular Multiflash by KBC

 OLE/COM interface to control Presto-Kinetics from 
third-party software, e.g. Excel, Matlab, Python, C++

 Script export of core model equations (moment-
based) to Matlab or C

 User database for parameters and substance data to 
organize model inputs

Interoperability



Modular kinetics: Add one reaction step

Select a 
reaction 

step 
from the 

comprehensive list

Assign species 
w.r.t. the modeling 

context

This is the 
translation of 

your chemistry 
problem into 

Presto-Kinetics 
reaction steps



Modular system for kinetics
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Presto-Kinetics approach

 Single reactions derive their “own” ODEs internally

 Once a kinetic step pattern is implemented and validated, it can be used again and again

 Reaction rates can be arbitrarily complex

 Equilibrium reactions are supported

 All terms are superposed, even kinetic steps and abstract ODEs

 All further terms are added automatically

 Internal treatment of species is based on mol/volume
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Modular kinetics

 Assign species w.r.t modeling context Select reaction step pattern from list using, 
e.g. “General kinetic”



Model administration – components

 Various properties and settings

 Comfortable editing

 Access to user-database

 Extension by user-scripts possible



Dynamic output of results

Create your own chart selection

Choose from a 
comprehensive 
list of graphical 
representations

Combine 
different 

graphics in one 
chart

Compare 
to reference 
results from 

other simulations

All changes of 
the graphical 

representation 
can be done live 

(i.e. while 
simulations are 

running)

All (or selected) 
data can be 
exported for 

postprocessing



 Recipes provide reactor operations and model scenarios

 All inputs of all species are entered in recipes

 Each project contains a list of recipes, only one is set to be the active recipe

 Various feed strategies are possible – from a simple feed to control of properties

Recipes: Overview



Recipes: Overview

Input can
be entered for 

species, particles 
or profiles

Temperature and 
pressure control 

possible

Direct conversion 
of various input 

types

Open number of 
feed tanks with 

individual 
composition



Parameter estimation in Presto-Kinetics

 Full project administration with many options and algorithms

 Adjust any number of parameters

 Use any number and type of measurements, such as

 Concentrations

 Other time-dependent data

 Methods include

 Gauss-Newton algorithm with proprietary extensions

 Simulated Annealing

 Bayesian analysis

Presto-Kinetics has the most sophisticated PE for kinetics



Parameter estimation steps

Parameter estimation is also called 
parameter…
• identification
• fitting
• tuning
• calibration
• optimization

Map 
experimental 
data to 
model

Perform 
local search 
and 
correlation 
analysis

Perform 
global search 
(box, 
simulated 
annealing)

Perform 
variation 
and 
sensitivity 
analysis

Add Bayesian
analysis and
compute
uncertainties

Apply 
further 
analysis 
methods

Optimize 
and control 
the results



Experiments in Presto-Kinetics

 One data set per experiment 
(MDF)

 Free assignment of data columns to (scripted) 
outputs (modeled sensors)

 MDFs are combined to PE configurations

Map
experimental
data to
model



Sensitivity analysis

 Parameters are considered to be 
distributions with given mean value and 
standard deviation

 Select parameters and edit standard 
deviation

 Monte-Carlo or Sigma-Point analysis 
describes the range of the model

 Advantage of Sigma-Point: only 𝟐 ∙ 𝒑 + 𝟏 
simulations required

 Alternative for up to 3 parameters: variation 
on grid

Perform 
variation
and 
sensitivity
analysis



Sensitivity analysis (cont.)

 Six parameters:

 Initial values: 1000, 1000, 3 ∙ 108, 3 ∙ 108, 1, 1

 Perturbation using normal distribution (𝜎 = 0.2)

 Variation by 𝜎–point method (only 13 required evaluations)

Perform 
variation
and 
sensitivity
analysis

total Mw

You can also 
already add 
data points

m2wpct



Global search: Simulated annealing

 Six parameters:

 Initial values: 1000, 1000, 3 ∙ 108, 3 ∙ 108, 1, 1

 1000 evaluations with 1 and 3 batch experiments:
𝑟𝑒𝑠1 ≈ 2.5% and 𝑟𝑒𝑠3 ≈ 12.5% 

Perform 
global search
(box, 
simulated
annealing)

Residual
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