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Abstract 

MODELTOOL 1.0 - a model toolbox for MATLAB/Simulink has been developed at 
the Department of Information Engineering and Process Control IIEAM FCFT STU 
in Bratislava as a library of mathematical models of some processes from chemical 
technology: liquid holding tanks, heat exchangers, plate distillation columns and 
chemical reactors. The library has been developed in the MATLAB simulation 
environment and has the form of a MATLAB toolbox, which contains Simulink 
blocks of listed processes. These blocks allow simulation of dynamic behaviour of 
various types of processes using non-linear or linear mathematical models. 

1 Introduction 
Two of the main research and teaching areas at the Department of Information Engineering and 

Process Control of the IIEAM FCFT STU in Bratislava are process modelling/simulation and process 
control [1]. During the years, there have been created many mathematical models of various types of 
chemical processes at the department and various simulation environments were used for simulation of 
their dynamic properties. Many of these models were also used for testing of various control 
algorithms developed at the department. Nowadays, the MATLAB/Simulink is used as a simulation 
environment. From the variety of created models arose the necessity to develop a library of basic types 
of mathematical models of chemical processes. One of the basic demands on this library has been 
simple using for simulation of dynamic behaviour and also for testing of control algorithms. The result 
is the MODELTOOL 1.0 - a model toolbox for Matlab/Simulink [2], [3]. 

 
Figure 1: MODELTOOL 1.0 – a toolbox of mathematical models of some processes from chemical 
technology 

2 MODELTOOL 1.0 
MODELTOOL 1.0 - a model toolbox for Matlab/Simulink includes blocks of mathematical 

models of some processes from chemical technology: liquid holding tanks, heat exchangers, tray 
distillation columns and chemical reactors. All of these models are state-space models, linear or 
nonlinear. They are derived using mass and energy balances of modelled processes [4], [5], [6]. The 
basic window of the MODELTOOL is shown in Fig.1. The models in the library are constructed so, 



that they can be used for simulation of dynamical behaviour as well as for verifying of various control 
algorithms for educational and research purposes. According to parameter setting, one block for 
various situations can represent various types of systems: single-input single-output system or multi-
input multi-output system with specified number of inputs and outputs. 

3 Liquid holding tanks 
Two models of liquid holding tanks are included into the MODELTOOL 1.0 – nonlinear and 

linearized models. Both models provide the possibility to follow the level heights in liquid tanks 
connected serially with or without interactions. The input variables are flow rates of inlet streams. 
Other optional parameters are number of tanks, valves constants, cross section areas of tanks, 
interactions between tanks. The masks for both models are in Fig. 2. The Liquid Holding Tank – 
Linearized Model calculates matrices of linear state-space description of tanks and simulates dynamic 
behaviour of tanks using the linear state-space model. 

        
Figure 2: Block parameters – nonlinear and linear models of liquid holding tanks 

4 Heat exchangers 
Nowadays, the MODELTOOL contains 8 blocks for heat exchangers. They represent models of 

serially connected flow heaters, serially connected shell heat exchangers, 3 nonlinear models of 
tubular heat exchangers derived under various simplifying assumptions (1 – the most simple model, 3-
the most complicated model) and 3 linear models of tubular heat exchangers derived also under 
various simplifying assumptions (1 – the most simple model, 3-the most complicated model). Optional 
parameters for two of these models can be seen in Fig. 3. 

5 Chemical reactors 
MODELTOOL includes two models of continuous-time stirred tank reactors (CSTRs). The first 

one is the model for m parallel chemical reactions with n reactants. The maximum number of m is 3 
and the maximum number of n is 5. The second one is the model of the reactor with two serial 
reactions and one parallel reaction according to the scheme , . 
Optional parameters of these models are shown in Fig. 4. 

cCbBaA kk ⎯→⎯⎯→⎯ 21 dDaA k⎯→⎯ 3

6 Plate distillation column 
The block Plate distillation column allows simulation of dynamic behaviour of the plate 

distillation column for separation of a binary mixture. The mixture can be chosen arbitrarily as well as 
the number of plates and the feed plate number. Optional parameters are presented in Fig. 5. 



 

    
Figure 3: Block parameters – flow heaters and tubular heat exchanger 

 

     
Figure 4: Block parameters – CSTRs 



 
Figure 5: Block parameters – plate distillation column 

7 Conclusions 
The toolbox MODELTOOL is an opened system and mathematical models of other processes 

from chemical technology will be gradually added to it. The using of individual blocks is simple and it 
does not demand special knowledge on modeling. The toolbox can be used especially for educational 
but also for research purposes. 
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