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20, 200 1nTidns e 3 (3-0-6)
AE 200 Analytical Chemistry
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Fundamental of calculation in analytical chemistry. Gravimetric analysis. Volumetric analysis.
Titrations. Quantum chemistry and principles of selected analytical instrument,

20, 200 niFeiland 3(3-0-6)
AE 201 Physical Chemistry
eAunu. -
ﬁrugmmmaﬁn"lﬂmﬁﬂﬁ fafFuden masedTulaufind msuondremsnaunas
msana auganil il T saumansvestlfisen Usingmissiqedu anvazvenan
Fundamental of thermodynamics. Thermodyanamic functions. Electrochemistry. Chemical
kinetics. Adsorption. Latice.

20, 202 1n3iounsd 3 (3-0-6)
AE 202 Organic Chemistry
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Bonding in organic molecules.  Classes and nomenclature of organic compounds.
Characteristic reactions of organic compounds. Reaction mechanism. Stereochemistry. Inductive
effect, steric effect, and resonance effect. Nucleophilic addition and substitution. Elimination reaction.
Electrophilic addition and substitution,
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AE 205 Material and Energy Balances
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Elementary principles of material and energy balances for chemical processes, both with and
without chemical reactions. Fundamentals of selected unit operations. Collection, determination, and
calculations of data required for material and energy balances. Applications of fundamental
thermodynamic principles on material and energy balance problems.

2. 2L ises Tulawniind 3(3-0-6)
AE 211 Thermodynamics
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Introduction to thermodynamics and engineering thermodynamics. Definitions of some
technical terms related to engineering thermodynamics. Properties of pure substances. Equation of state
of ideal and real gases. Compressibility. Thermodynamic diagrams and tables. First law of
thermodynamics for closed system and for control volume. Second law of thermodynamics. Entropy.
Applications of first law, second law and entropy on thermodynamics. Calculations for real processes.

(For stuceents outside the Department of Chemical Engineering)
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The first law of thermodynamics for closed systems. Ideal gas behavior. Properties of pure
substances. Equation of state for ideal and real gases. Applications of the first law to open systems.
The second law of thermodynamics. Entropy. Carnot cycle. Heating and cooling systems. Applications

of thermodynamic equations.

20, 233 namaasves nadmsuisanssunil 3(3-0-6)
AE 233 Fluid Mechanics for Chemical Engineering
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Fluid statics. Compressible and incompressible fluids. Mass, momentum, and energy balances
for macroscopic and microscopic systems. Flow in pipes. Flow around submerged objects. Flow
through porous media. Navier-Stoke equations. Introduction to boundary layer theory. Flow of non-
Newtonian fluids. Bemoulli’s Equation. Fluid flow measurement. Pump and other fluid-moving
machines. Sedimentation. Agiation. Filtration.

0. 284 UQiiamsialidmsuiranssuad 1 1(0-3-0)
AE 284 Chemistry Laboratory for Chemical Engineers |
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Selected topics in gravimetric analysis, volumetric analysis (including acid-base, precipitation,
and oxidation-reduction titrations), and qualitative analysis. Selected topics in physical chemistry such

as thermodynamics (enthalpy of reaction, chemical equilibrium, and chemical kinetics)
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AE 285 Chemistry Laboratory for Chemical Engineers |1
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Selected topics in organic synthesis and separation of organic compounds using processes such
as crystallization, extraction, and distillation.
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AE 314 Chemical Engineering Thermodynamics Il
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Thermodynamic properties of pure substances and mixtures. Thermodynamic property relations.
Thermoaynamics of various types of solutions. Phase equilibria. Chemical reaction equilibria.

20, 315 Fenssulfasen 3(3-0-6)
AE 315 Reaction Engineering
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Development and application of the theory of chemical kinetics including collision and
transition state. Interpretation of chemical rate and selectivity data in homogeneous reaction systems.
Design and sizing of ideal and non-ideal chemical reactors. Distributions of residence times for
chemical reactors. Reactor design of non-isothermal systems. Introduction to kinetics of surface-
catalyzed reactions and mass-transfer limitation.
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AE 323 Chemical Engineering Safety
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Principles of safety and loss prevention in plant. Types of accidents in chemical plants.
Chemical Exposure to people and environment. Information on regulation, prevention and control of
chemical hazards during operations and storage. Instrumentation for safe operations. HAZOP Analysis
for Safety. Dispersion calculations. Risk in the workplace. Applications of transport phenomena to
predicting long-term effects of chemical pollutants on environmental quality.
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AE 334 Mass Transfer
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Macroscopic mass balance and component balance. Mechanism of mass transfer. Fick’s first
law of diffusion. Steady diffusion. Mass transfer coefficient and interfacial mass transport.
Simultaneous heat and mass transfer. Mass transfer with a chemical reaction. Mass transfer equipment,
Absorption. Adsorption. Humidification. Cooling tower. Drying. Evaporation. Fluidization. Membrane
separation.
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AE 335 Separation Processes
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Introduction to separation processes based on phase equilibria, and rate processes. Emphasis
on analysis and modeling of separation processes. Staged and countercurrent operations such as
distillation and extraction.
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AE 351 Heat Transfer
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Theories and applications of heat transport phenomena, emphasizing analogies and contrasts to
momentum transport. Fourier’s law. Steady and transient thermal conduction. Heat transfer from
extended surfaces. Heat transfer coefficients. Heat exchangers. Condensation and boiling. Radiation
and convection,
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AE 371 Chemical Process Engineering and Industrial Trips
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Topics including various Kinds of chemical processes, raw materials, energy supplies, types of
unit operations. Plant safety and environmental implications in processes. Site visits for various
industries to gain perspective knowledge of chemical processes.
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AE 373 Chemical Engineering Management and Economics
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Studies of practical aspects of management with production facility, especially for chemical
and related industries, by utilizing the quantitative, economical and system approaches. The topics
including basic accounting and balance sheet, chemical process equipment cost estimation and
economic evaluation in chemical engineering plant design, business strategy and international
competitiveness, linear programming, decision making, inventory management, forecasting, aggregate
planning, material requirement planning and other up-to-date interests.

2a. 8L Ufiiansmadanssuai 1 1(0-3-0)
AE 381 Chemical Engineering Laboratory |
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The topics of the laboratory includes physicochemical properties of materials, fluid mechanics,
heat, kinetics and mass transfer experiments illustrating principles and applications of transport
phenomena in chemical engineering practices. Some lectures on experimental design, instrumentation,
|aboratory safety, and report writing.
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AE 391 Industrial Training
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Practical training in an industry or a research laboratory with permission from the department
or instructor during summer session for not less than 240 hours. A written report must be submitted to
the department. Measuring level is “S” or “U”

0. 422 msiinieaveudsningaainngsy 3(3-0-6)
AE 422 Industrial Waste Treatment
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Industrial processes and waste characteristics including wastewater, air pollution, and solid
waste. Regulations and departments in charge. Industrial waste treatment by physical, chemical, and
biological methods. Design of waste treatment units.

20, 461 wamaasvesnszurumsuazmIniugy 3(3-0-6)
AE 461 Process Dynamics and Control
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Analysis of chemical process dynamics whose behavior is lingar or linearized. Process stability
analysis. Design of PID controllers. Selections of control and manipulated variables. Root locus, Bode
and Nyquist plots. Implementations of computer control systems on laboratory processes and process
simulations.
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0. 474 mseonuuunszurumsHaaIazNTeo NI 159911 3(3-0-6)
AE 474 Chemical Process and Plant Design
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A systematic procedure for designing flowsheets of chemical processes. A comprehensive
design of a specific process. Project Management, environmental and safety considerations, energy used
in plant design, process design project of a complex chemical plant

20, 482 Ugiansmadmanssuadi 2 1(0-3-0)
AE 482 Chemical Engineering Laboratory I

Jaferuneu  aeuld . 335

indnuihimsnaasduiidensidestumsuendis Tasldensaimedamnssuad vy
ﬁrugmmmﬂama@{mm"lwa msmemanuieu minelounia Tastindnudnyinislgginsal
anutlaeaselumsihilfsanms uazinfnuiinisnaaesnuiitndnmesnuuueaiie1d 18
SanUseaarveuaziteuframs 18un weqadu neqadu nendu manses udu

Laboratory investigation of equipment design for separation based on principles of fluid
mechanics, heat and mass transfer operations with safety cautions. The students are encouraged to
initiate and plan the experiment themselves according to the objectives given for each experiment, for
example, absorption, adsorption, distillation, and filtration.

0. 491 dunmadennssuall 1(0-3-0)
AE 491 Chemical Engineering Seminar
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A seminar is individually given by a student on recent development of research concerning
with various fields in chemical engineering. The evaluation is based on the presentation and the report
written with correct Thai and English grammar as well as the analysis and discussion supported by
engineering knowledge from year 1-3,
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an. 106 anwdstumansnennssssumanas ndsau 3(3-0-6)
AE 106 Sustainability of Natural Resources and Energy
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Basics of ecology for environment and natural resource conservation. Characterisation of
pollutions and their impacts on the society. Concepts about sustainability of natural resources and
energy. Decision analysis. Environmental ethics. Sustainable design. Energy consumption in Thailand.
Energy consumption in transportation, industries, and buildings. Sustainability of energy for Thailand.
Electricity generation in Thailand. Energy conservation. Alternative energy. Solar energy. Biomass for
energy. Ethanol production. Biodiesel production. Clean coal technology. Nuclear energy.

20, 306 iafiotiun3d 2 (2-0-4)
AE 306 Inorganic Chemistry
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A study of the properties of main group elements and transition elements in the periodic table
and their compounds. Group theory and inorganic compounds such as the coordination compounds, the
organometallic compounds, the cluster compound and the solid-state compounds.
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an. 37 Fenssusalgnsen 2 (2-0-4)
AE 317 Catalysis Engineering
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Classifications of catalysts. Catalyst structures and their preparation techniques. Catalyst
characterizations and deactivations. Utilizations of catalysts for petrochemicals, alternative energy and
environmental aspects.

20, 326 mstlosiuuaiy 2 (2-0-4)
AE 326 Pollution Prevention
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The continuous application of an integration of preventative environmental and business
strategies. Conserving raw materials, water and energy; eliminating toxic and dangerous raw materials,
and reducing the quantity of toxicity of all emissions and waters at source during the production
process. Life Cycle Assessment technique. Cleaner Technology.

20, 321 Fyimendmisuasanssumi 2 (2-0-4)
AE 327 Biology for Chemical Engineering
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Chemical composition of an organism. Macromolecules of life. DNA. RNA. Protein structures.
Cells and processes inside the cells. Cell membrane and transport mechanism. Genome project. Cell

communication. Cell division. Stem cells and tissue engineering.
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20, 328 Fenssuduad 2 (2-0-4)
AE 328 Biochemical Enginegring
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Application of basic chemical engineering principles to biochemical and biological process
industries. Relevant basic concepts of microhiology, biochemistry, and molecular genetics. Soluble and
immobilized enzyme kinetics, cell growth kinetics, microbial cultures. Bioreactor design and analysis.
Instrumentation and control. Biological product recovery and separation.

20, 329 msilszidiniginsdinvewansmat 2 (2-0-4)
AE 329 Life Cycle Assessment
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Principle of Life Cycle Assessment and its application. Goal and scope definition including
inventory and impact assessment in terms of quantitative analysis. Life cycle assessment methodology
and interpretation. Computer simulation of product systems. Comparison of environmental impacts of
products.
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20, 346 maTuladmsihndunldIndvesnaradnuazveunao 19 2 (2-0-4)
AE 346 Plastic and Waste Recycling Technology
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Basic methods for recycling and reuse of agro-industrial wastes. Recycling technology
focusing on composite plastics and rubbers. Plastic collections and separations. Cost and markets for
recycled plastics. Examples of recycling and reuses, including recycling of automobile tires.

10, 347 niifagdugs 2 (2-0-4)
AE 347 Advanced Material Chemistry
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Inorganic and organic materials which have special properties. Nanomaterials for
superconductors. Self-replicating materials. Biomaterials such as biocompatible polymers for synthetic
organs and drug derivery systems. Materials for sustainable environments and energy. Materials for
display, electronics and electrical applications. Relation between chemical structures and properties of

materials. Basic analytical methods in dertermining structures and properties of materials.

20, 348 maTuTagmsnanson 2 (2-0-4)
AE 348 Corrosion Technology
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Corrosion phenomena and definitions.  Electrochemical aspects including reaction
mechanisms.  Thermodynamics and kinetics of corrosion processes. Cathodic and anodic protection.
Coatings and inhibitors. Materials selection and uses.
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19, 349 1nTumaTuTadiilesdn 2 (2-0-6)
AE 349 Introductory Nanotechnology
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Importance and evolution of nanotechnology. Biomimic nanotechnology. Atoms and
molecules. Properties of nanomaterials. Nanofabrication in laboratory and in industries. Nanoparticles
and their applications. Nanofibers and their applications. Nanoelectronics. Nanobiotechnology.
Nanomaterials and nanocomposites.

a0, 356 mawn lniFedaadon 2 (2-0-4)
AE 356 Environmental Combustion
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Fundamentals of thermodynamic and chemical kinetic principles for combustion processes.
Analytical techniques for monitoring pollutant emissions.  Quantitative calculations of pollutant
emissions during combustion. Emission control technigues. Laws and regulations concerning pollutant
emissions. Combustion and energy conversion technologies for reducing pollutant emissions.

20, 357 maTuladl Tnsidey 2 (2-0-4)
AE 357 Petroleum Technology
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The origin of petroleum; Nature and chemistry of petroleum. Distillation and crude distillation
unit. Various petroleum derivatives. Chemical and physical properties of petroleum derivatives. Main
properties and calculation of petroleum derivatives.
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20, 358 nszuIUMIHENMEFITNIA 2 (2-0-4)
AE 358 Natural Gas Processing
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Status and products of natural gases. Gas separation plant and simulation systems for steady
state and dynamic conditions.

20, 359 gaennssuillasiadl 2 (2-0-4)
AE 359 Petrochemical Industry
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Fundamental of petroleum industry. Raw materials and sources. Main Petrochemical
production processes such as ethylene, propylene, butadiene, benzene, toluene and xylenes.

20, 368 msesnuuumInAaesd T UMUMARINT IR 2 (2-0-4)
AE 368 Design of Experiments for Chemical Engineering
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Fundamentals of design of experiments and data collection. Applications of principles
experimental design and data collection for chemical engineering processes. Applications of full and
fractional factorial design for process screening tests.

20,369 mssraesnszurumsmeInInssuadl 2 (2-0-4)
AE 369 Chemical Engineering Process Simulation
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Process simulations by using a well-known commercial software to study the effects of various
factors in chemical engineering processes.
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AE 406 Special Topics in Chemical Engineering |
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Current interesting topics and modern developments in various fields of chemical engingering.

20, 407 Wademaniadsmnssundl 2 2 (2-0-4)
AE 407 Special Topics in Chemical Engineering I
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Current interesting topics and modern developments in various fields of chemical engingering.

20, 416 msesnuuuvielnsel 2 (2-0-4)

AE 416 Chemical Engineering Reactor Design
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Applying concepts of reaction kinetics and heterogeneous catalysis for both simple and
complex reactions. Kinetics and mechanism of both catalyzed and uncatalyzed reactions, the effect of
bulk and pore diffusion; Analysis of heterogeneous reactors. Techniques for experimentation, and

interpretation of reaction data.

0421 waiunsena 2 (2-0-4)
AE 427 Air Pollution
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Definitions and air pollution phenomena. Quality standard of air in atmosphere. Emission
standard in Thailand. Air pollution management. Techniques for detection of air pollution. Meteorology
and air pollution modeling. Air pollution estimation and design for air pollution control equipment.
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20, M7 maTuladwedwes 2 (2-0-4)
AE 447 Polymer Technology
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Origin of polymers and nomenclature. Physical and chemical properties of polymeric materials.
Polymer reaction and polymerization techniques. Overview of different polymer processing techniques.

20, 466 S3msadiamansdmiuArInssuAll 2 (2-0-4)
AE 466 Mathematical Techniques for Chemical Engineering
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Theory of matrices. Determinants. Systems of linear equations. Eigenvalues, eigenvectors and
applications to least squares and stage processes. Fourier series. Power, Bessel, Runge-Kutta. Laplace
and Z transforms and applications. ~ Finite differences approximations and Crank-Nicholson,
Applications to chemical engineering problems in fluid flows, heat transfers, mass transfers and
chemical reactor analysis.

an. 467 mafiamsmsfinzaumedmnssund 2 (2-0-4)
AE 467 Optimization for Chemical Engineering
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Application on optimization methods to engineering problems in equipment design, operations,
statistics, control, engineering economics, and scheduling. Concept of optimization emphasizing on
problem statement, model formulation and solution analysis with sufficient details on existing
algorithms such as linear and nonlinear programming, and statistical experimental design. Post-
optimality analysis. Use of software to solve problems.
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20, 477 mseenuuuraasuaiFainmasygi 2 (2-0-4)
AE 477 Ecodesign
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Definitions of ecodlesign. Procuct modeling and principle of environmental design. Life cycle thinking.
Ecodesign tools. EQFD and EBM. Ecodesign strategies and ecodesign ideas. Environmental communication and
ecolabel.

20, 507 Wademauniadmnssunil 3 2 (2-0-4)
AE 507 Special Topics in Chemical Engineering 11
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Current interesting topics and modern developments in various fields of chemical engingering.

20, 508 Wademanmadsnnssuadl 4 2 (2-0-4)
AE 508 Special Topics in Chemical Engineering IV
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Current interesting topics and modern developments in various fields of chemical engingering.

20, 980 ms@enunanuluauiainssunil 3(0-3-6)
AE 586 Writing Chemical Engineering Articles
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The student writes an article on any subject of chemical engineering. The article may be a
review on an interesting technical issue or based mainly on the student’s research. The practice is meant
to enhance the writing skill up to standard with correct Thai and English usages.
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0. 996 MmsveszaulTages 1 3(0-3-6)
AE 596 Research for Undergraduates |
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The students are trained to do research in the fields of chemical engineering to bring up a new
understanding or develop existing ideas and apply those for industrial purposes. The process begins
with a revision of past related research, followed by leaming about research methodology and proposal
preparation for a research project. The evaluation is up to both the advisor who considers the academic
quality of the proposal and the committee who consider how well the students present their ideas and
how well they understand the research problems,

0. 997 m3dTeszavilSynnns 2 3(0-3-6)
AE 597 Research for Undergraduates |1
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The students have to continue their research of same topics they presented in AE 596 in order
to acquire a new understanding or develop ideas for industrial applications. Based on the work that they
have done, students have to write up an undergraduate theses. The evaluation process involves the
participation of both the advisor who considers the quality of the research work and the potential to be
publicly presented or published and the committee who considers how well the presentation is and how
well the students express their understanding.
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AE 598 Preparation for Co-operative Education in Chemical Engineering
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The student must pass the requirement before beginning the co-operative education. Selected
topics should be suitable for chemical engineers and workplace and up to date.

The student is allowed to work in a chemical industry at least 160 hours under the supervision
of industrial supervisor and the faculty staff. The student will learn about various industrial production
processes and raise the problems to be solved during his/her practice.

The student must submit the proposal and activity plan for AE 599. The proposal contains the
expected outcomes and benefits, the possihility and research plan.

0. 599 awnaAnIRINTIIA 6 (0-768-0)
AE 599 Co-operative Education in Chemical Engineering
Jwmiauneu | dou’ld an. 598
IinAnsdisanuanidnudusamlssneumsawidew luiinnas deriesninaia
msdnefriuszeznm lidesnds 768 42Tue Tasseniumalfidauesiimsfanmauas
Uszifiusmiusznaindne enndisnsuazensddmuvauay wiediszneums
mevdamsUfiaauanneine infnmndessus sswamatfiaam lugluuufmnzens
18uA ensiinud wSesenumansUinmslulasems vielugduuuduiinanzean wu mstiuaue
pamadnms luiiduunn
The student continues working in the chemical industrial at least 768 hours under supervision
of industrial supervisor and the faculty staff. The output of the project has to be in any appropriate form
such as a written report or an oral presentation to an academic committee.
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