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Stellingen 
 

behorende bij het proefschrift 
Particle Transport in Fluidized Beds: Experiments and Stochastic Models 

van  
Chutima Dechsiri 

 
1. The stochastic approach has been successfully used to formulate a model for a system so complex 
that modeling with the deterministic approach would have been difficult, if not impossible. 
Application of the stochastic approach for a very complex process such as segregation in slugging 
fluidized beds has proved to be simple and intuitive.  
 
2. On modeling a chemical process, different approaches can lead to the same solution via different 
ways. All of them have the same goal, which is to simulate and to understand the real system as well 
as possible. The final analysis of which should be selected involves considering which is most likely 
to lead to the aspect in which one is interested, and how much time and money is available for a 
description of the system. 
 
3. Stochastic modeling may be advantageous -or even the only viable option- also for processes that, 
due to the law of large numbers, in practice behave deterministically. 
 
4. Macroscopically fluidization involves evolution of the densities of a pulse of particles.  
Microscopically fluidization entails a strong element of random motion of the particles. 
 
5. Modeling of a single particle in the reactor is Markovian, i.e. we assume that the future of the 
process depends only on the present position and not on the past.  We model only the vertical position 
of a particle, thus disregarding radial motion. In this way we simplify the problem from dimension 3 
to dimension 1. This approach makes sense in the situation where the reactor performance does not 
depend on cross-sectional nonuniformity.  
 
6. The utilization of the state-of-the-art PET for particle tracking confirms that stochastic model 
captures the essential features of the freely bubbling fluidized beds namely the notions of upward 
motion transport with fluidization bubbles, and material descent with dispersion in the bulk.  
However, a discrepancy between model prediction and experiment was found in the velocity of the 
downward movement. This was caused by “Gulf streaming”, a feature not accounted for in the model.  
Fundamental investigation of the gulf streaming mechanism is needed for future incorporation to the 
model. 
 
7. Application of the stochastic mathematics in chemical engineering is still relatively limited. 
Acceptance of stochastic approach has been slow to develop.  There are many problems that are too 
complex to be modeled by deterministic mathematics but could be tackled soundly by the stochastic 
approach.  Stochastic mathematics deserves to be more widely studied and applied in chemical 
engineering. 
 
8. To effectively solve the complex chemical engineering problems with stochastic mathematics we 
must not only know how to use probability theory as a tool, but we also have to develop an intuitive 
feel for the subject to enable us to “think probabilistically*”. 
(*Sheldon M., Ross, Introduction to probability models, Academic Press, Inc., 1985) 
 
9. It is often mathematical convenience rather than actual accuracy of models that dictates their use. 
(From Wikipedia, the free encyclopedia, http://en.wikipedia.org/wiki/Brownian_motion) 


