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(Advanced Computational Methods for Chemical
Engineering)
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Transport phenomena computation. Finite element analysis,
boundary element analysis and wavelet element analysis. Analytical
method for PDE. Large and complex system problem solving with neural
network model, parallel algorithm, genetic programming and wavelet

transform. High-performance computation.

NOBYNIIAIUAY 3(3-0-6)
(Control Theory)
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Classical and modern control theory. Transform. Stability.
controllability and observability. Optimal control. Computer-aided control
system design in advanced control techniques. Adaptive multivariable.

Adaptive controller. Real-time optimization. Fuzzy set and neural network

applications.
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Theory of model-based control. Model inversion. Practical issues.
Differential geometric control. Stability analysis. Zero dynamics. Feedback
controller design for unconstrained and unconstrained processes. Closed-
loop stability analysis. Control system of minimum-phase processes.
Model predictive control. Lyapounov-based control.
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(Advanced Biochemical Engineering)
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Biological system. Enzyme function and application. Metabolic
pathway. Stoichiometry of microbiology. Transport phenomena in
bioprocess system. Bioreactor design. Instrumentation and control. Scale-
up and scale down. Novel bio-products. New bioreactor design. Biological

mathematical modeling.
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(Mathematical Modeling of Biological Systems)
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Modeling principles. Bioreactor concepts. Biological kinetics.
Bioreactor modeling. Mass transfer. Diffusion and biological reaction of
biocatalyst. Bioprocess control fundamentals. Mathematical methods.

Numerical methods. Computational software. Case study.
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(Circular Economy and Decarbonization toward Net Zero Emissions)
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Circular economy. Greenhouse Gas. Climate change. Greenhouse
gas mitigation and net zero. Life cycle management. Analysis of waste
reduction at the source. Technoeconomic analysis for greenhouse gases

utilization. Case studies in Chemical Engineering.
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(In-depth Analysis of Catalyst Chemistry)
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Advanced catalyst analytical techniques in chemical engineering.
Physical  characteristics and chemical properties of catalysts.

Characterization of catalysts. Relationship of catalytic performance with

structures of catalysts. Case studies in chemical engineering.
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(Data Science in Chemical Engineering)
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Fundamentals of data analytics for chemical engineering.
Computational software of data analysis. Fundamental knowledge of
artificial intelligence. Machine learning. Data preparation. Feature
selection. Classification analysis. Regression analysis. Deep learning. Deep
learning modeling. Deep learning architecture. Case studies in chemical

engineering.
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(Advanced Research Methods in Chemical Engineering)
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Advanced research in chemical engineering and preparation of
research proposal. Computer application for data processing and
retrievals. Data analysis. Article writing and presentation. Group discussion.

Paper preparation for presentation and publication.
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(Selected Topics in Chemical Engineering)
d' a i v a o v A ~
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Selected topics in chemical engineering at the doctoral degree

level. Topics are subject to change in each semester.
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duuun 1
(Seminar)
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Presentation and discussion on interesting topics in chemical

engineering at the doctoral degree level.

Usymiivay 1-3
(Special Problems)
= [% k4 a = [y a a a I )
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INUIU
Study and research in chemical engineering at the doctoral degree

level and compile into a written report.

Inetiwus 1-72
(Thesis)
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Research at the doctoral degree level and compile into a thesis.



Page 16 of 17

5'1&ﬁmﬁtﬂuiﬁa%manwﬁﬂgm

01202511

01202512

01202513

Usangnisainisdngloutuge 3(3-0-6)
(Advanced Transport Phenomena)
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Methods of solving transport problems. Coupled system where two or
more transport processes interact. Unsteady state and steady state transport.

Momentum transfer, heat transfer, and mass transfer.
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(Advanced Chemical Engineering Thermodynamics)
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Principle of classical thermodynamic concepts. System and its
environment. Energy with work and heat interactions. Application of the first law
for closed and open systems. Reversibility. Thermodynamic relations of pure
materials and mixtures. Phase and chemical equilibria. Thermodynamics of

surfaces.
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(Advanced Mathematics in Chemical Engineering)
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Mathematical formulation and solution of problems drawn from transport
phenomena, chemical reaction engineering, and other typical chemical

engineering problems by employing ordinary or partial differential equations,

approximation methods and other advanced mathematical techniques.
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01202541 Aranssuufisenaiduge 3(3-0-6)
(Advanced Chemical Reaction Engineering)
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Flow behavior of fluid in chemical reactors. Mixing of fluids. Fluid-particle
reactions. Fluid-fluid reactions. Catalytic reaction of solid catalysts. Deactivation

of catalysts.



