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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.
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(Phase-Equilibrium Thermodynamics)
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Thermodynamics of phase-equilibrium. Thermodynamic properties from volumetric
data. Intermolecular forces. Theory of corresponding states. Fugacity in gas and liquid mixtures

with excess functions and theories of solutions. Solubility of gases and solid in liquids.

01202613 MTUsEUNAGUANRAEAS 3(3-0-6)

(Applications of Thermodynamics)
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Thermodynamics properties of pure materials, mixtures, solutions and electrolytes.
Thermodynamics applications to heat engines. Equilibrium and stability of phase and chemical

reaction. System with external force field and surfaces.
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Principles of stress. Deformation and flow. Vector and tensor equations of fluid

mechanics. Behavior of Newtonian, non-Newtonian and viscoelastic fluids.
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(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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(Model-Based Control)
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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. Modelpredictive control. Lyapounov-based control.
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Advanced topics in chemical engineering at the doctoral degree level. Topics are

subject to change each semester.
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(Transport Effects in Chemical Reactors)
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Characterization of nonideal flows in reactors. Description and quantification of mass
and heat transfer interactions with chemical reactions in gas-liquid and gas-solid reactions.
Transport effects on reactor stability. Mixing and nonideal flows in reactors. Basic approaches to

reactor design for heterogeneous systems.
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(Multiphase Reactors)
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Laboratory reactors. Mixing phenomena in multiphase reactors. Tracer
techniques in chemical reactor characterization. Trickle bed reactors. Two phase and three phase

fluidized bed reactors. Bubble columns. Slurry reactors.
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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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(Polymer Melt Processing)
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Structure and properties of polymer. Transport and thermodynamic properties of

polymer. Polymer melt rheology and polymer melt processing.
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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)
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Selected topics in chemical engineering at the doctoral degree level. Topics are

subject to change each semester.
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Presentation and discussion on interesting topics in chemical engineering at the

doctoral degree level.
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(Special Problems)
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Study and research in chemical engineering at the doctoral degree level and

compile into a written report.
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(Thesis)
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Research at the doctoral degree level and compile into a thesis.



