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1 – INTRODUCTION 

The importance of the coal and biomass as supplies for the useful energy 

production is increasing during last years contrarily to the common sense 

(Souza-Santos, 2004); furthermore, the conversion of some wastes with energy 

potential into useful energy it’s not just a goal but a need as a solution for the 

environmental problems that world is passing through. 

The optimization of the systems used for the conversion it’s therefore a need; 

the systems optimization is not just a question of competitiveness increase it’s as 

well a question of survival; the needs of the market, the standards as well as the 

emission regulation norms perform a narrow way to achieve the success on the 

markets.  

Hereupon, the projects should exhaustively explore the efficiency and look for 

the optimization of an existing operation. The modelling of the units should be 

based on simplified and well explain parts to allow others to use it and perhaps 

improve that. It should explain the calculations that were done by the simulation 

based on fundamental laws of thermodynamic, chemistry of physics; these are 

the simple unchangeable laws. 

The cost associated with the experimentation is a big slice of the project cost; 

the computation is an accurately tool to test different set of variables; in the 

process with multiple variables and where they suddenly can be changed 

without any expectation (as an example, the quality of the material change for 

some reason) its important to use a tool that can provides a quickly and cheap 

forecast for the new set of variables. That prevision can be given by a good and 

accurately model that has to be build focus on the real operation conditions. 
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2 – AIM AND METHOD OF THE DOCTORAL DISSERTATION 

The aim of the present dissertation is to find a model that describes the process 

of a given case which is already in operation, the pyromatic, to be able to 

simulate different operational conditions, geometrical changes or materials 

properties to ensure the best results from the material used. 

The unit works with a moving bed reactor pushed by two helical blades working 

inside along the whole internal volume; these helical blades force the material 

throughout the reactor which is warmed by meaning of five groups of burners 

that are located under the reactor providing heat from the burning of natural gas. 

The biggest task is to find a model that can represent the case in a simplified 

way where the differential equations for heat and mass conservation and species 

continuity could be applied.  

The modelling task should be made by use of a comprehensive simulator of 

fluidized and moving bed systems, the software CeSFaMBi, and the results 

should compare the simulated values from the model achieved with the results 

obtained experimentally and get conclusions about the accuracy of the model, 

the limitations and the prospects for the improvements that the model could 

bring to the study case.  

2.1 – Modelling technologies 

Various phenomena are involved in the gasification process; drying, 

devolatilization, gasification, etc. Naturally these processes are surrounded by 

combined phenomena in the form of homogeneous and heterogeneous chemical 

reactions. The complexity that it involves makes the modelling a terrified task. 

It’s too difficult for the human mind to interpret any phenomenon where more 

than 3 variables are involved; that can be easily seen in the graphic 

representation where just 3 variables can be represented at same time. However, 

models used in the industrial-scale operational conditions have been built and 

continue to provide an excellent reproduction of these operations. The great 
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results already published for the different types of reactors shows that the 

models built may represent accurately the process; the constant comparison with 

the values measured experimentally are the key factors to look for a process 

representation with a small margin. 

It’s then important to assume an optimist approach and so imagine the process in 

a simplified way, or as sum of simplified phenomena. The concepts of 

simplification or complexity aren’t established and for this reason the modelling 

is considered a creative task (Souza-Santos, 2004). 

The modelling is divided into different levels concerning the complexity and the 

space variation that is considered. The simplest model is so called the zero-

dimensional model which concerns the simplest analysis considering just the 

entering and exiting flows; there is no gradual iteration and so it’s unable to 

predict internal condition along the reactor. In this case the reactor is like a black 

box and the set of differential equations that model the system compute the 

output streams from the input conditions.   

The one-dimensional model considers the analysis of many properties of the 

system along one dimension. It simplifies a reactor to a stack of small intervals 

with the same conditions. Then the process computes the system of differential 

equations along the all length. The system uses the boundary conditions of the 

previous iteration to set the boundary conditions for the next interval; in the 

particular case it analyzes the different properties along the direction of the 

material movement, in the study case (the pyromatic) the direction is the one 

parallel to the main helical blades and the flow is going according the axial 

movement provided by that helical.  

The second and third levels of modelling consider more one or two space 

variables, respectively; the accurately representation using these approaches is 

difficult to reach because it expose the model to much more complex 

phenomena that are practically impossible to predict; the unpredictable 
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movement of the material in the reactor requires some simplifications about the 

equipment. 

2.2 – CeSFaMBi modeling 

The software CSFMB© is a comprehensive simulator for bubbling/circulated 

fluidized beds and moving bed equipments. It’s a powerful simulator, built on 

the base of the fundamental equations of mass and energy conservation; it 

suffered many improvements during the last 20 years that Prof. Souza-Santos 

worked on that based on practical and theoretical backgrounds. The specificity 

of the software simplifies the main processes of energy and mass balance 

analysis. The software has been developed and applied always on the try to 

come close to the real conditions that the software simulates. 

As discussed above, the present situation fits in a case of one-dimensional model 

and that’s the strategy that CeSFaMB use to approach the problem. The first step 

before simulation is to ensure that the model reproduce the operational 

conditions of the equipment; this process is the most difficult and doesn’t give 

any information about the operational conditions until the model represents 

accurately the process. Once that level is achieved, there are many applications 

that can improve the operational process. 

The software can be applied to predict operational conditions of equipments 

with different scale range and applications; the software already proves to be an 

accurately tool on the representation of the operational process in the small scale 

units as well as in the large industrial units, as long as the input variables are 

accurately obtained and the real operative parameters can be accurately 

measured. 
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3 – EXPERIMENTAL METHODOLOGY 

3.1 – Pyromatic presentation 

The “pyromatic” pretends to be an unit for conversion of waste materials with 

the potential to release gas with hydrocarbons suitable to be used as a clean 

energy source. The project is preceded by the project “pyrotronic” that used the 

same base of technology but in the smaller scale. The scheme of the figure 3.1.1 

illustrates the scheme of the first unit. 

 

Figure 3.1.1 – “Pyrotronic” operation scheme; courtesy of Arrowline, S.A. 

After a long period of experiments with different waste materials and the 

mixture of waste materials with coal or other materials the unit confirmed that 

the output gas resulting from many of the materials used (special the scrap tires 

and some different type of plastics) presented viability to go deep on that project 

and scale up that equipment. 

From that moment the “pyromatic” project starts to be discussed and in 2009 the 

project was ready for the first experiments. 
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The pyromatic is composed by two helical blades working side by side 

horizontally, forcing the material throughout the 4 meters on a reduced 

atmosphere; to ensure this, the deposit of material is filled and a stream of inert 

gas pass throughout the reactor and the feeding device to ensure that atmosphere 

is free of gasification agent. To ensure the drying, the devolatilization and the 

pyrolysis, the unit is provided by 5 group of burners located under the vessel; 

this burners use natural gas to provide heat with a controlled power that can 

reach the 200kW. This stream is controlled by the thermocouples installed in 

both sides of the unit that are linked to the management system that ensures the 

desired temperatures at each zone. The unit has a second helical blade that will 

prolong the residence time of the solid material when it leaves the main reactor. 

This second part of the rector is located under the art composed by the two main 

helical blades. 

The figure 3.1.3 shows a simplified scheme of the unit, while the figure 3.1.2 

shows a draft of the most important parts of the reactor. 

 

 

Image 3.1.2 – “Pyromatic” operation scheme*; courtesy of Arrowline, S.A. 
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The part of this work concerns the analy

throughout the reactor; the parts here represents (feeding

move the helical blades, coolers, cyclone, etc) is not represented by the 

modelling.  

 

Figure 3.1.3 – “Pyromatic” scheme simplified

 

The simplification of the 

the process involves irregular movements of the material in the bed, therefore 

the simplification will be done and the results will be verified in comparison 

with the values obtained experimentally.

In this simplified model, the operation will be considered as a steady state

regime with continuously feeding of material at same conditions, a fix value for 

the energy provided by the input burners (that will work like a resistance around 

the reactor) and the analysis of the output stream at the moment that they leave 

the system. 
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3.2 – Operational optimization

On the day 16th of the past July, an experiment was carried out using the same 

brown coal as was used in the first case (that was already an approach to the 

model, therefore the material used will be the same). The steady

was achieved from 09:30 to the 10:30

each of the five sectors of burners (each one responsible to warm up 80cm’s of 

the main reactor and consequently the secondary rector that is located below) 

was saving the gas flow for each group of burners and was r

parameter in every minute. 

The analyze of the total consumption during one hour is show

the figure 3.2.1; 

Figure 3.2.1 – Total gas

 

The graph shows a higher consumption of gas in the first zone of the reactor; 

considering this, the uniform jacket with a heat rate uniform along the reactor 

surface isn’t appropriate to the study case. 

The figure 3.2.2 shows the percentage of gas consume

identify that in the first half of the reactor about 85% of the total gas is 

consumed; Considering this point, the application of the jacket just in the 2 first 
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Operational optimization 

of the past July, an experiment was carried out using the same 

brown coal as was used in the first case (that was already an approach to the 

model, therefore the material used will be the same). The steady-

was achieved from 09:30 to the 10:30a.m.; The records of gas consumption in 

each of the five sectors of burners (each one responsible to warm up 80cm’s of 

the main reactor and consequently the secondary rector that is located below) 

was saving the gas flow for each group of burners and was recording that 
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The graph shows a higher consumption of gas in the first zone of the reactor; 

considering this, the uniform jacket with a heat rate uniform along the reactor 

surface isn’t appropriate to the study case.  
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The graph shows a higher consumption of gas in the first zone of the reactor; 

considering this, the uniform jacket with a heat rate uniform along the reactor 
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identify that in the first half of the reactor about 85% of the total gas is 

consumed; Considering this point, the application of the jacket just in the 2 first 
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meters (2,5 group of burners) could bring substantial improvements of the level 

of representation of the model. 

 

 

Figure 3.2.2 – Gas consumed in each burner during 1h (1.0D-2m3) 
 

In short, two main operational changes for the model optimization where found: 

The particle size distribution – The particle size distribution has to be used in a 

reduced scale to ensure that the process of drying, devolatilization and pyrolysis 

occurs softly at some controlled temperature that ensure that material doesn’t 

start the combustion 

The JACKET (simulating the heat transfer rate provided by the burners) should 

be applied to the first 2 meters – By monitoring the gas consumption was 

possible to visualize that the heat provided to each zone is different; the 

tendency is to consume the biggest part of the gas for warming in the first zone. 

That’s expectable because the process of drying and devolatilization are strongly 

endothermic. 

From the point of view of the geometry of the equipment is difficult to evaluate 

how good the model represents the unit; although, the are some simplification 

that were made at beginning that may be analyzed;  

The reactor is composed by two parts; the remaining solid phase from the main 

part will flow over the secondary reactor to extend the residence time of this 

material.  

To check the amount of material released in each of the parts, a process was 

conduced with limited feeding material and so the steady-state moment was 

achieved only by a short time; that allows the reading of the data separately, 
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because it comes a time th

main reactor was without solid material.

The graph of the figure 3.

time.  

The material started to be fed at the 5min and immediately the concentr

the gases was increasing; after 21 min (residence time of the main reactor) the 

reactor reached the steady

the feeding of material ends after 5 min

The second reactor is as long

it’s higher, therefore the residence time is lower. 

 

Figure 3.2.3 – Gas analysis from
 

The last material entering the reactor

start of the experiment; after that, the analysis of the gas is being made just to 

the gas released at the secondary reactor

with material on it.  

When compared with the first one, the concentration of the compounds is to 

low, therefore it looks a better representation if the volume of the secondary 

reactor will be attached to the main one and the configuration will take the 

simplest form, a cylinder with a single diameter.
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because it comes a time that the material stops to be fed and after a while the 

main reactor was without solid material. 

3.2.3 presents the evolution of the gas analysis along the 

The material started to be fed at the 5min and immediately the concentr

increasing; after 21 min (residence time of the main reactor) the 

ed the steady-state moment, what occurs for a short time because 

terial ends after 5 min. 
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the residence time is lower.  

Gas analysis from experiment with limited amount of material

entering the reactor leaves the main reactor 48min after the 

the experiment; after that, the analysis of the gas is being made just to 

the gas released at the secondary reactor, because the main reactor is no longer 

When compared with the first one, the concentration of the compounds is to 

low, therefore it looks a better representation if the volume of the secondary 

reactor will be attached to the main one and the configuration will take the 

simplest form, a cylinder with a single diameter. 
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presents the evolution of the gas analysis along the 

The material started to be fed at the 5min and immediately the concentration of 

increasing; after 21 min (residence time of the main reactor) the 

a short time because 

but the speed of the helical blades 

 

experiment with limited amount of material 

leaves the main reactor 48min after the 

the experiment; after that, the analysis of the gas is being made just to 

, because the main reactor is no longer 

When compared with the first one, the concentration of the compounds is to 

low, therefore it looks a better representation if the volume of the secondary 

reactor will be attached to the main one and the configuration will take the 
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The model has to be able to accurately represent the process and not only the 

equipment. That’s why the different optimization discussed in this chapter 

should contribute to a better approach on the searching for the model that 

represents the process. 

 

 

Figure 3.2.4 – Scheme of the model after optimization of operational conditions 

 

The figure 3.2.4 shows a representation of the best geometry for the model 

considering the operational optimizations observed at the experiment. The 

simplified model represents the best approach. 

It’s then composed by a single reactor, with diameters equivalent to the cross 

area of the main reactor of the pyromatic, the length it’s the same as the main 

reactor with the additional volume correspondent to the secondary reactor.  

The jacket is applied to the first two meters of the unit; the main gas withdrawal 

is located at the end of the reactor as well as the solid gas discharged. 
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4 - RESULTS AND DISCUSSION 

The case 2 represents the best approach to the study case concerning operational 

conditions and for this reason is presented in this short text as the result from the 

research work. There are differences observed between simulation and the 

measured values of some parameters although the model proved that the 

approach can be made and that the software can represent the study case.  

The devolatilization profile of the material used for the experimental test should 

be input to the database of the software in order to calibrate the model and 

obtain a better description of the study case. 

4.1 – Characterization of the case 2 (Improved operational conditions) 

Material characterization: 

• Brown coal used in the experiment 

• No feeding of gasification agent - An inert gas stream is fed with rate 

1.0E-10kg/s (the gas stream has to be defined as condition of the model; 

It’s just representative because the rate its much smaller than the 

carbonaceous feeding rate) 

• The feeding rate of brown coal will be 1,65E-02 kg/s  

• The temperature of the feeding material is 293K 

• Real particle size distribution: 

� 2mm – 20% 
� 1mm – 50% 
� 0.6mm – 10% 
� 0.2mm – 20% 
� Proximate analysis: 

 

 

  



Autoreferát disertační práce 
 

16 

 

• Ultimate analysis: 

 

 

Geometrical characterization: 

• A single reactor with hydraulic diameter equal to 0,3m  

• A jacket is used to simulate the stream of heat provided; the jacket will be 

applied just for the 2,4 first meters of the reactor, equivalent to the 3 first 

group of burners or 85% of the total gas consumed in the experiment. 

• The jacket provides 300kW of power to the inside part of the reactor; that 

value was calculated to ensure the good profile of temperatures however 

is just representative because the pyrolysis profile should be slower and 

then the power requested would be much less. The high value shows also 

that for such conditions the heat transfer of the equipment it’s to low. 

• The gas withdrawal is located at the end of the unit line, as well as the 

solid phase. 

Parameters related to the convergence of the model: 

• The operational improvements will allow another profile of temperature 

and some reactivity of the material, therefore the range for the guess 

carbon conversion as to be change; A good representation may be: 

• CCMINP = 60 (Minimal guess for carbon conversion) 

• CCMAXP = 90% (Maximal guess for carbon conversion) 

• TOLMB = 1.0D-6 (the convergence criterion for numerical integration of 

mass and energy was changed for a more rigorous one because the profile 

of temperature ensure some better convergence of the results) 
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4.2 - Results of the case 2 

The 2nd case shows a different profile of temperature more acceptable for the 

evolution of the temperature of the bed throughout the reactor although with 

some differences when compared with the measured one. 

The pyrolysis profile of the material shows a different behaviour at the 

experiment; this is mostly because of the heat transfer rate of the unit that 

request a long time for the devolatilization and pyrolysis of the material. 

 

 

Figure 4.1.2.1 – Profile of temperature throughout the bed 

 

The graph of the figure 4.1.2.1 shows the profiles of temperature in the bed; the 

real situation has a controlled warming system to ensure that the temperature is 

kept at some desirable value; in the CeSFaMB the value of the heat transfer rate 

should be set (because the system is assumed as steady-state moment) and the 

conditions of heat transfer are fixed by the software. 

The maximum temperature simulated is close to 800ºC while all thermocouples 

of the unit present values bellow 650ºC.  
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The change of the profile of temperature may induce some error in the 

concentration of the final gas while the conditions for combustion will be 

improved. 

The table 4.1.2.a displays the composition of the exiting gas stream. In the 

column of the right are displayed the values that were measured for some of the 

compounds; 

 

Table 4.1.2.a – Composition of the gas stream for the 2nd case 

Component 
SIMULATED 
   Mass (%) 

MEASURED 
Mass (%) 

   Ar                        0.0000                 0.0000n.d. 
   H2                       3.0155              19.0 
   H2S                     0.2907                 0.1764n.d. 
   NH3                    1.1326                 1.3753n.d. 
   NO                      0.0000                 0.0000n.d. 
   NO2                    0.0000                 0.0000n.d. 
   N2                       0.0008                 0.0006n.d. 
   N2O                    0.0000                 0.0000n.d. 
   O2                       0.0000                 0.0000n.d. 
   SO2                     0.0000                 0.0000n.d. 
   CO                     41.9186                30.94916.5 
   CO2                   38.8822                18.270611.0 
   HCN                    0.0289                 0.0221n.d. 
   CH4                   13.7586                17.735411.0% 
   C2H4                   0.3301                 0.2433The total of 

hydrocarbons in the gas 
except of the CH4 

represent 14.23% of the 
total gas released 

   C2H6                   0.2751                 0.1892
   C3H6                   0.0183                 0.0090
   C3H8                   0.0183                 0.0086
   C6H6                   0.3301                 0.0874

 

The table 4.1.2.a present significant differences which may be results of four 

main factors: 
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• The profile of temperatures presented by the model shows a range with 

higher temperatures that allow devolatilization/pyrolysis of the tar and 

therefore another pyrolysis profile for the material. 

• The sample for analysis was too much time in the laboratory before the 

analysis; it may change the characteristics of the sample mainly the water 

content which have direct influence in the results; also the characterization 

of density and the profile of devolatilization wasn’t studied. 

• The devolatilization profile of the material should be adapted to the high 

residence time equipment. The conditions of heat transfer request higher 

input of energy on the jacket two ensure devolatilization and pyrolysis of the 

material although the residence time isn’t controlled and the fast input of 

energy may lead to wrong results. 

• The analyze of the final gas shows the composition for 70.2% (including the 

water/tar that condensates) and nothing is known about the remaining 

29,8%; The software computes the composition of the stream when in leaves 

the system without condensation of any other reaction associated.  

The table 4.1.2.b presents a comparison between the simulation and the results 

obtained experimentally for some parameters of the output gas; 

Table 4.1.2.b – Comparison of exiting gas parameters for the 2nd case  

Exiting gas parameters Simulated Measured 

Temperature (K) 1045 n.d. 
Specific heat (J/kg/K) 2.170E+3 n.d. 
Density at exiting temp.(kg/m3) 0.28 n.d. 
Viscosity (kg/m/s) 3.884E+3 n.d. 
Average molecular mass 
(kg/kmol) 

20.32 n.d. 

Standard density (kg/m3) 
(273.15k and 1atm) 

0.9066 n.d. 

Standard volume flow (m3/s) 
(273.15k and 1atm) 

1.11E-2 n.d. 
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The table 4.1.2.c shows some important process parameter and the comparison 

with the values of these parameters obtained experimentally; 

 

Table 4.1.2.c – Comparison of operational parameters for the 2nd case  

Process 
Parameters 

Simulated Measured 

Mass flow of the exiting gas stream 
(kg/s) 
(TAR included) 

1,01E-2 1,20E-2 

Mass flow of TAR with the exiting 
gas stream 

4,52E-5 n.d. 

Mass flow of solid discharged from 
the the bed (kg/s) 

6.9E-3 4,5E-3 

Carbon conversion in the Bed 52,28%  n.d. 
Average Temperature at the bed 
middle (K) 

1000 790 

Average Residence time 
(Based on the feeding rate) 

40 45 

Total rate of products released during 
devolatilization (kg/s) 

6.826E-03 n.d. 

Total rate of energy input to the 
system 

547.4 kW n.d. 

Ratio between the exergy of the 
exiting gas and the total exergy 
leaving the equipment 

44.31 % n.d. 

Ration between the exergy of the 
exiting gas and the total exergy 
entering the equipment 

11.83 % n.d. 

 

The phase compositions shows less solid material at the experiment; as it was 

written before, the slow movement of the material in the reactor allows greater 

conditions for the heat to be driven to whole particle. That will increase the mass 

flow of gas release from the solid material and consequently reduce the mass 

discharge from the bed. The conditions of maximal and average temperature 

were already discussed before on the discussion of the temperature profile 

graph, the graph of the figure 4.1.2.1.; 
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The figure 4.1.2.2 describes the release of gas throughout the bed. That’s a key 

graph to understand the thermal process that model is considering throughout 

the bed. 

 

Figure 4.1.2.2 – Profile of mass flow in the bed (kg/s) 

The model achieved at the case 2 shows the best representation for the study 

case. Further simulations using different materials and even the cross between 

coal and biomass can be found at the full version of the doctoral thesis. 

5 - CONCLUSIONS 

This work brings a new concept to the project and shows the importance of the 

simulation on the search of high efficiency and deep understanding of the 

processes surrounding the experiment. It proved the importance of the modelling 

but at same time it shows how hard this task may be because all parameters are 

very sensitive to the quality of the data available.  

The project was developed in a line of continuity from a previous unit that was 

used to convert some wastes with high content of carbon in usable gas. The 

understanding of the process and the explanation for the results obtained 

experimentally allow the development group to reach other results based on the 

comprehension of the processes and the needs of the system. 
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The model achieved present some differences from the results obtained 

experimentally mainly because of the changes between the profile of 

devolatilization that some material has throughout the bed and consequently the 

profile of temperature that the software assumes for some moving bed gasifier. 

Also the quality of the parameters was difficult to reach because the quality has 

less importance when the method is based in the experimental approach. The 

input of the devolatilization data from the unit based on experiments for 

calibration of the model could bring substantial improvements to the results 

which would give to the simulation a much better representation of the system 

for any simulation concerning geometrical or operational conditions. 

REMARK ABOUT THE SOFTWARE CeSFaMB 

The software CeSFaMBi was used with a personal licence kindly donate by the 

developer of the software to the strictly use in this project by me; the calibration 

would require the addition to the databank of the profile of devolatilization of 

the pyromatic; it could be done just by the developer because the software 

doesn’t allow the input of devolatilization profiles. 

By the results achieved the software proved the potentiality for the application in 

the study case; the comprehensive simulator shows sensitivity for all the 

parameters and show the compatibility that it offer with the wide range of 

equipments and accessories that may be attached to the study case in order to 

improve the system efficiency. 

The modelling allows the product development to be one step ahead because it 

saves time and money which allows the development to look at more than one 

direction at same time.   
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ABSTRACT 
The present thesis explores the modeling and simulation of a study case in 

development at the department of power engineering of the Technical University 

of Ostrava. The equipment, which is already in operation, was projected to 

convert waste solid materials into a gas. The project is then looking for 

maximizing the gas phase produced from the thermal decomposition of the 

materials and also the best quality of the gas. The modeling technologies are 

widely applied in the industries because they are accurately and they bring 

substantial saves of money and time in the whole research task.  

A comprehensive simulator was used as a base to develop an approach that 

could be found a model compatible with the study case. It was verified that the 

best modeling approach was the one based on the one-dimensional model which 

cares about the evolution of the decomposition in order to the position on the 

reactor. The reactor is composed by two helical blades that force the material 

throughout the reactor in heterogeneous movements, therefore the 3D modeling 

would be worthless for that case. 

The system was analyzed as downdraft operation mode and the appropriated 

software tools were applied to describe the process in the way that software 

could read it. Then the values from the experiments were compared and some 

operational optimizations were made to ensure the good representation of the 

model. It presented compatibility in some parameters but also some limitation 

motivated by the profile of devolatilization that the software had in the database. 

The calibration of the model with the study case would request an input to the 

database of the devolatilization profile that describes the process. 

The results obtained are able to clear identify the process with the model and 

support the high interest that the good representation could bring to the whole 

project. The acquisition of an official license would bring the possibility to 

calibrate the model and so achieved with high accuracy the best results that the 

unit would be able to perform.  
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RESUME
1( Český) 

Tato disertační práce prezentuje vývojovou studii a výzkum modelování a 

simulace pyrolýzní jednotky  na  katedře energetiky Vysoké školy Báňské- 

Technické Univerzity Ostrava. Zařízení, které je již v provozu, bylo navrženo 

pro konverzi pevného odpadu v plyn. Disertační práce je dále zaměřena na 

maximalizaci fáze produkce plynu vyvolané tepelným rozkladem materiálů a na 

dosažení co nejlepší kvality plynu. 

Modelování je široce užívané v průmyslu, jelikož je dostatečně přesné a přináší 

výrazné úspory peněz i času v průběhu celého výzkumu. 

Srozumitelná  a komlexní simulace byla použita jako základ pro vypracování 

postupu, jež by mohl nalézt  model kompatibilní se studovaným případem. Bylo 

ověřeno, že nejlepší postup modelování je ten, který  vychází z jedno- 

dimenzialního modelu zabývajícího se vývojem rozkladu  určeným pozicí 

reaktoru. Reaktor je dvořen dvěmi otočnými hlavicemi, které způsobují posun 

materiálu heterogenním pohybem, z tohoto důvodu je v tomto případě 3D 

modelování bezcenné (bezpředmětné). 

Systém byl analyzován jako provozní režim proudový a osvojené softwarové 

nástroje byly použity k popisu tak, aby byly čitelné softwarem. Poté byly 

hodnoty experimentu  porovnány a byly provedeny určité optimalizace procesu s 

cílem zajistit vhodnou reprezentaci vzorku. Určité parametry prezentují 

kompaktibilu, ale jiné poukazují na omezení motivované profilem zahrnujícím 

uvolňování prchavých látek paliva a odpadů obsaženém v databázi softwaru.  

Získané výsledky umožňují jasně popsat  skutečný proces pomocí modelu a 

poukazují na přínos správné reprezentace pro celý výzkumný projekt. 

Získání oficiální licence by přinesla možnost kalibrace modelu a tedy dosažení 

nejlepších výsledků pro pyrolýzní jednotku s vysokou přesností.  

  

                                                      
1
 The Czech version of the present abstract isn’t the responsibility of the author. It is an approach to the 

content of the original version. The English version is present on the previous page. 
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CeSFaMB license 

The follow report was entirely based on the simulation analysis of the software 

CeSFaMBi, under the license registration number: 

 V312G11JUL2010OSTRAVA 

The license was a result of a contract that was sign between the company that 

distributes the software and me after the acquisition of rejection of the software 

by the department because of some the limitations of the budget.  

The contract was sign by me and by the legal representative of the company FR7 

and witnessed by Prof. Ing. Roubíček Václav, CSc.,Dr.h.c. 

The conditions and the user obligations are listened bellow; the full contract may 

be found at the attach E of the dissertation thesis; 

Conditions 

a) In the spirit of academic cooperation between the Developer and the 

Technical University of Ostrava, a special permission for the 

application of CeSFaMB would be granted to the User.  

b) Only the User is allowed to install CeSFaMB at his personal computer. 

c) The name of Technical University of Ostrava would be listed in the 

CeSFaMB Internet site as institution applying CeSFaMB. 

d) The User will do his best to find funds or grants that would allow the 

acquisition of CeSFaMB License. 

e) Installation of CeSFaMB in other computers of the Technical University 

of Ostrava would be allowed only upon receiving the value related to 

CeSFaMB License. 

All other conditions described at this Agreement regarding the User’s 

obligations (see ahead) apply at any time. 

MF7 or Developer will not be legally liable or responsible to any consequence 

due to the application or use of CeSFaMB
™. 
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User Obligations 

In addition to the above conditions, the User should agree on not to: 

a) Commercialize, give, donate, or lent CeSFaMB
™, or any part of it, in any 

form to any other part not included or mentioned in the present document.  

b) To be legally responsible for the license of CeSFaMB
™ in his or her 

possession. 

c) Not to apply reverse engineering, decompilation, disassembling or use 

any method to uncover the source codes behind CeSFaMB
™. The User 

shall not try to modify or, within his or her knowledge, allow any other 

part to modify or uncover any section or part of CeSFaMB
™ code or 

codes 

Each individual license of CeSFaMB
™ is identifiable by the series number that 

appears at the computer screen each time the program is put to run. The User is 

not allowed to hide or to try to erase that number. 
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