wé’ngmﬁmmmmama\lmﬁmeﬁm
#127128712E@INITNLAN
NANFEAINIBIDING 1

‘Viﬁﬂ‘sjj@liﬂ%ﬂﬂ?d N.A. 2564

ANAIBIIAINIINLAN
ADLSIAINIINANEAT

NRIINYI[Y mﬂ'[%'[aﬁwszaaa\lmﬁﬁﬁ%q%



(nwbne)

(M¥BaNgw)

Foudu (nwilne)
(Mu1dngw)
Hoda (nwilny)

(Muwdang )

Fovdngns

VANGATIMINTTUANENTUNI TR @191 AN suLAll
(MNgRIN1B1DINY 1Y)
Master of Engineering Program in Chemical Engineering

(English Program)

Fousgyauavanuin

AAINTTUAARTUMU TS (FFINTIULAL)
Master of Engineering (Chemical Engineering)
7.4, ArnssuLadl)

M.Eng. (Chemical Engineering)



lassasravdngms

Wb N2
N. RNINITILIAU
AU, ANIGITUAAN

A, INNANUT

N. BUINITLIA
Y, AUINITILABN
A, NIAUAINDRTE
LR 2 NNBEIAINTINLAN
N. BUINITLIA
2. NMIABATNDHTE
LR W NNREIAINTINDUNTBA N
A. NNIAITILIA
3. MIAWAIBHIZ

MuumheinTuRaenningns

13 BIIYNG
12 AUI8N6
12 BIIENG

16 KUIBNA
15 WUILNG

6 RUILNG

31 RUIBNG

6 RUILNG

31 RUIYNG
6 RUILNG

37 wuqene



LRUNISANYD

LAWY N 2
F 1 memsinunfiey duumihein
CHE 580 AdaraasAu I MILImnILad 2(2-0-6) (S/V)
(Basic Mathematics for Chemical Engineers)
CHE 581 enTanaduu 3(3-0-9) (S/U)
(Chemical Engineering Fundamentals)
CHE 582 qmﬁwama@ﬁ’vﬁugmﬁm{u?mﬂﬁwmﬁ 2(2-0-6) (S/U)
(Fundamentals of Chemical Engineering Thermodynamics)
CHE 583 ﬂiﬂﬂgmitﬁmmmﬁaaﬁu 2(2-0-6) (S/V)
(Introduction to Transport Phenomena)
Pty 9(9-0-27)
Falusne 36

dlavi




& oad o o A
N 1 amnsiinend 1 UIUNUBNA
LNG 601 ATV BINBAUT WA TIRANFATIIWN TG YU
(Foundation English for International Programs)
CHE 644 waslulawdndlszyndiainisuiad 3(3-0-9)
(Applied Chemical Engineering
Thermodynamics)
MINATEABIN A TR TR ILNUIAINTIA
CHE 651 . 3(3-0-9)
GH
(Mathematical Analysis for Chemical
Engineering)
CHE xxx T8N 1 3(3-0-9)
(Elective 1)
CHE xxx ATLRDN 2 3(3-0-9)
(Elective 2)
N 12(12-0-36)
Fla9na
U 48




FIA 1 aemsinend 2 FuUndIn

CHE 642 AenyINlfAsead 3(3-0-9)
(Chemical Reaction Engineering)

CHE 610 Usngmssinistngin 3(3-0-9)
(Intermediate Transport Phenomena)

CHE 684 RN L UAAFANEN 1(0-1-3)
(Graduate Seminar)

CHE xxx AT8an 3 3(3-0-9)
(Elective 3)

CHE 683 Inenfwus 2(0-4-8)
(Thesis)

N 12(9-5-38)

Falusne

dlanvt 52

FIA 2 aemsFnend 1 FuMEAn

CHE xxx Adan 4 3(3-0-9)
(Elective 4)

CHE 683 Inenfnwus 6(0-12-24)
(Thesis)

RRPLY 9(3-12-33)

Falusne

dlani 48




& <y <l < o 1 _a
N 2 AensAnwA 2 MUIUNUIBAN

CHE 683 Inenfwus 4(0-8-16)
(Thesis)

RIPEY 4(0-8-16)

Faluane 24

sland

UNUNISANYN ¥
FA 1 mamsinefiay TUUMNEAR

CHE 580 ﬂtﬁ@]mam’ﬁug'mf,%mﬁ'u’iﬂ'mﬂﬂﬁ 2(2-0-6) (S/U)
(Basic Mathematics for Chemical Engineers)

CHE 581 ensnnadiugu 3(3-0-9) (S/V)
(Chemical Engineering Fundamentals)

CHE 582 qm%wama@i{v{ugmﬁm{u’immmLﬂﬁ 2(2-0-6) (S/V)
(Fundamentals of Chemical Engineering Thermodynamics)

CHE 583 Usngmatimemdasdu 2(2-0-6) (S/V)
(Introduction to Transport Phenomena)

N 9(9-0-27)

Falusne 36

dlavi




FAA 1 mensnend 1 NUMEAn

LNG 601 ’hﬂmmé’qﬂqm‘ﬁyugmﬁm%'wﬁ'ngmmmma SIU
(Foundation English for International Programs)

CHE 644 waslulawdndlszyndiainisuiad 3(3-0-9)
(Applied Chemical Engineering Thermodynamics)

CHE 651 MINANEATIN RO RASERTLINUIAINTINLAR 3(3-0-9)
(Mathematical Analysis for Chemical Engineering)

CHE xxx ATL8an 1 3(3-0-9)
(Elective 1)

CHE xxx AT8an 2 3(3-0-9)
(Elective 2)

N 12(12-0-36)

Falusne 48

dlavi




'éJ’Uﬂﬁ 1 mﬂmsﬁnmﬁ 2 UL

CHE 642 AenyINlfAsead 3(3-0-9)
(Chemical Reaction Engineering)

CHE 610 ﬂiﬂﬂgmifﬁmiﬁ’mm 3(3-0-9)
(Intermediate Transport Phenomena)

CHE 684 RN L UAAFANEN 1(0-1-3)
(Graduate Seminar)

CHE xxx AT8an 3 3(3-0-9)
(Elective 3)

CHE xxx ATRen 4 3(3-0-9)
(Elective 4)

374 13(12-1-39)

Falusne 52

alav

A 2 aensfnendl 1 FnunIenn

CHE 691 103991UgaR1MNIIN 1 3(0-6-12)
(Intensive Industrial Research Project |)

CHE 690 las9nsAns13e 3(0-6-12)
(Specical Research Project)

PR EY 6(0-12-24)

Falusne 36

dlavi




'éjuﬂﬁ 2 ﬂ']ﬂmiﬁﬂ‘bﬂﬁ 2 FIUNUILARN

CHE xxx AT8an 5 3(3-0-9)
(Elective 5)

CHE 690 lasamsAnunian 3(0-6-12)

(Specical Research Project)

RIPEY 6(3-6-21)
Falusne 30
slav

LR U NNHLIAINTINLAN

& oyl <l ° 1A
N 1 amnsAnend 1 MUIUNUIIBNA

LNG 601 AT BN BAUTIUI A TURANFATIIWNITA S/U
(Foundation English for International Programs)
CHE 644 waslulawdindszyndiainisuad 3(3-0-9)

(Applied Chemical Engineering Thermodynamics)

CHE 651 MINATEATIN AN RASEATLNWIFINITULAL 3(3-0-9)
(Mathematical Analysis for Chemical Engineering)

CHE 654 Aani e lszonddmiurinwedmnssuiad 3(2-2-9)
(Computer Applications for Chemical Engineering Practice)

CHE 643 wilvasnsruiumidlasiiouuazdlasiad 3(3-0-9)

(Petroleum and Petrochemical Process Chemistry)

LY 12(11-2-36)

Fnsaadlai

1




& <y <l < o 1 _a
N 1 AensAnwa 2 FIUIUNRUIBAR

CHE 642 Aeanssndnsead 3(3-0-9)
(Chemical Reaction Engineering)

CHE 610 ﬂﬂﬂgﬂ’]itﬁﬂﬂiﬁi’]mm 3(3-0-9)
(Intermediate Transport Phenomena)

CHE 656 MINATIERNIZLINNTUAZNITINRILLL 3(2-2-9)
(Process Analysis and Modeling)

CHE 658 Wama@{madm:‘i_l’mmil,l,a:ﬂ’ﬁﬂ’s‘i_lﬂmﬁaaﬁu 2(2-0-6)
(Fundamentals of Process Dynamics and Control)

CHE 659 msm@hmm:auﬁqmaam:muﬂ’mﬂﬁ 2(2-0-6)

(Optimization of Chemical Processes)

N 13(12-2-39)
Faluanaduan 53




'éjuﬁﬁ 2 ﬂﬂﬂﬂﬁiﬁﬂ‘bﬂﬁ 1 UL
CHE 691 Iﬂioa’mqmm%mm 1 3(0-6-12)
(Intensive Industrial Research Project I)
CHE 692 Imomuq@m%miu 2 3(0-6-12)
(Intensive Industrial Research Project Il)
Rty 6(0-12-24)
Falusnadlan 36
'E?uﬁﬁ 2 ﬂﬂﬂmiﬁﬂtﬂﬁ 2 U
CHE 690 lassnsanus3de 6(0-12-24)
(Specical Research Project)
L 6(0-12-24)
Falusnadlan 36




WA U NNHEIAINIINBUASUA N

Y ayd
FudN 1 aensAnvIneLY

FIUNUILAR

CHE 580 AdamaasAuIUEMILAanILAd 2(2-0-6) (S/U)
(Basic Mathematics for Chemical Engineers)

CHE 581 Aenysnadnugu 3(3-0-9) (S/U)
(Chemical Engineering Fundamentals)

CHE 583 ﬂﬁﬂgﬂ’]itﬁd’]mwlﬁaoﬁu 2(2-0-6) (S/V)
(Introduction to Transport Phenomena)

CHE547 SeNITNEILN AT aa L 8 s 3(3-0-9) (S/U)
(Introduction to Biopharmaceutical Engineering)

BIT511 T neuwas 3(3-0-9) (S/U)
(Cell Biology)

3 13(13-0-39)

Falusne 52

dlei




& <y <l < o 1 _a
N 1 amnsAinend 1 FIUIUNRUIBAR

LNG 601 ‘Emmmé’am']uﬁugmém%’u%é’ngmmmmﬁ SIU
(Foundation English for International Programs)

CHE 651 MINATEATIN A RASTATLNWIFINITUAL 3(3-0-9)
(Mathematical Analysis for Chemical Engineering)

CHE 645 WRARNEMILAFTNTIY 3(3-0-9)
(Physical Chemistry of Pharmaceutics)

CHE 663 ﬂizmumiwﬁ@m%ﬁ'@qLLaxmiaamLuuqﬂmtﬁ 3(3-0-9)
(Biopharmaceutical Processing and Equipment Design)

CHE 664 9ARUNTINGITIIAY 3(3-0-9)
(Biopharmaceutical Industry)

RIPEY 12(12-0-36)

Falagaa 48

dlavi




'éjuﬂﬁ 1 ﬂﬁﬂﬂﬁiﬁﬂ‘bﬂﬁ 2 TN

CHE 642 Aeanssndnsead 3(3-0-9)
(Chemical Reaction Engineering)

CHE 610 ﬂiﬁﬂgmifﬁmiﬁ’mm 3(3-0-9)
(Intermediate Transport Phenomena)

CHE 684 RUNMUIUARANEN 1(0-1-3)
(Graduate Seminar)

CHE 671 mi'ﬂmmﬁLLazﬁ‘ﬁ'nﬂsﬁﬁluq@aﬂﬁﬂSsuNﬁ@m 3(3-0-9)
(Good Manufacturing Practice in Pharmaceutical
Industry)

CHE 681 Towilunseanuuuniinaasn 3(1-4-9)
(Pharmaceutical Manufacturing Design Problem)

3N 13(10-5-39)

Falusne 53

dlandk

Fl 2 anamsAnend 1 FUMILNN

CHE 691 10399149 MNIIN 1 3(0-6-12)
(Intensive Industrial Research Project 1)

CHE 692 Im\‘l\‘i’mq@]m%mm 2 3(0-6-12)
(Intensive Industrial Research Project Il)

A 6(0-12-24)

Falusne 36

dlavi




HA 2 mensnend 2 NUMEAn
CHE 690 lassmsdnsniae 6(0-12-24)
(Specical Research Project)
58 6(0-12-24)
Falagaa
dlanvt 36




FNBTUNETIEIN UaTHAANENITTEU VO

BIT 511 3 Insusas 3(3-0-9)
Cell Biology
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Introduction of cell biology such as types of cells, organelles, cells metabolism and
immunology. The flow of genetic information, cell regulation, specialized tissue and stem cell.
HAANSNIIIU] :
1. Able to describe types of cells and organelles, cellular metabolism and immune systems
accurately

2. Able to apply cell biology to biopharmaceutical process improvement.
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(Foundation English for International Programs)
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This course aims to develop English Language skill necessary for use in international
graduate programs. The course is designed for mature students in engineering and technology. It
will be based on practical skills and focus on real language demands in studying in an international
program, including: speaking and listening, lecture note taking, conference and group discussion,
verbal report and presentation, report and technical paper writing.
o ¢ = v
N&I&Wﬁﬂ'ﬁﬁﬂ%g :
1. Able to identify main ideas and supporting details.

2. Able to take notes from reading and listening.



3. Able to write a summary.
4. Able to write an argumentative essay.

5. Able to make a presentation and discuss the topics.

CHE 547 3¢n33adndadnansiiasan 3(3-0-9)
Introduction to Biopharmaceutical Engineering
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Biopharmaceutical engineering overview (drug development process and types of products,
i.e. monoclonal antibodies, vaccines and biosimilars). Protein structure and function. Cell line
developments. Biopharmaceutical production — upstream production process (primary production,
fermentation, bioreactors) and downstream production process (recovery, purification, formulation
and filling). Quality control and quality assurance as well as cGMP requirements for
biopharmaceutical production.
HAANSNITLILNT
1. Able to define and classify various types of biopharmaceutical products accurately.
2. Able to describe biopharmaceutical unit operations starting from upstream cell cultures to
downstream separation and purification processes accurately.
3. Able to elaborate accurately current Good Manufacturing Practice (cGMP) in

biopharmaceutical production.
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Basic Mathematics for Chemical Engineers
Fzisaunaw : lad
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Basic concepts of linear algebra, derivative, and integrals. Fundamental theorem of
calculus. Basic concepts of types, order and degree. First order equations, separation of variable,
homogeneous equations, exact and non-exact equations, integrating factor, first order linear
equations, Bernoulli’'s equations. Higher order equations, linear equation, and solution of linear
equation with constant coefficients and with variable coefficients. Applications of first and second
order equations. Laplace transforms, introduction to partial differential equations to chemical
engineering problems.
o 6 a %
waawamnssuz
1. Able to accurately solve mathematical problems related to linear algebra, calculus, differential
equations and partial differential equations.
2. Able to appropriately formulate linear or differentials equations representing chemical

engineering problems.
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Chemical Engineering Fundamentals
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Introduction to engineering calculation. Processes and process variables. Fundamentals of
material and energy balances for physical and chemical processes. Simultaneous uses of material
and energy balances. Material and energy balances on steady processes. Material and energy
balances on multiple units, recycling, bypassing and purging. Nature and description of chemical
kinetics and chemical reaction engineering. Basic definitions. Kinetics of homogeneous reactions.
Concentration and temperature dependence of rate equation. Reactor design equation and ideal
reactors. Analysis of rate data. Isothermal reactor design for single and multiple reactions and for
recycle reactor. Nonisothermal reactor design.

HAANSNITITEUS

1. Able to solve mass and energy balances problems accurately.

2. Able to properly apply reaction kinetics for designing various types of chemical reactors.
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Fundamentals of Chemical Engineering Thermodynamics
Apsaunan : Lad
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Thermodynamic properties of real substances. Equilibrium in one-component system.
Thermodynamics of multi-component system. Ideal and real mixtures. Vapor-liquid equilibria.
Liquid-liquid equilibria.
o ¢ = ¥
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1. Able to calculate thermodynamic properties of pure substances and compounds accurately.

2. Able to apply thermodynamic principles to analyze chemical engineering processes

appropriately.
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Introduction to Transport Phenomena
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Control volume for mass balance. Newton’s second law of motion. Shear stress in laminar
flow. Analysis of a differential fluid element in laminar flow. Differential equations of fluid flow.
Boundary layer theory. Basic mechanisms of heat transfer. Fourier's law and general heat conduction
equation. Steady-state and unsteady state conduction. Convective heat transfer. Correlations and
applications. Radiation. Basic heat transfer equipment. Fundamentals concept of mass transfer and
diffusivity. Differential equation of mass transfer. Steady state diffusion. Convective mass transfer.
Mass transfer correlation. Interphase mass transfer. Analysis of mass transfer equipment.

HAANSNIITLUS

1. Able to describe momentum, heat and mass transfer phenomena accurately.
2. Able to accurately solve chemical engineering problems associated with momentum, heat

and mass transfer.

CHE 610 s1nnsainsanan 3(3-0-9)

Intermediate Transport Phenomena
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Formulation and rigorous analysis of the laws governing transport processes of momentum,
heat, and mass for homogeneous and heterogeneous systems. Molecular transport, concepts of
transport coefficient by shell balance techniques, equations of change for multi-dimensional transport,
transport with more than two independent variables, transport in turbulent flow, transport between
phases, macroscopic balances and simultaneous transport of momentum, heat and mass transfer.

HAANSNIITLUS

1. Understand concepts in fluid mechanics clearly.

2. Able to accurately establish equations of change and analyze the laws governing the transport
processes of momentum, heat, and mass for homogeneous and heterogeneous systems.

3. Have good knowledge of advances in transport processes of momentum, heat and mass;
multi-dimensional transport, transport in turbulent flow, transport between phases.

4. Able to efficiently apply the knowledge to solve engineering problems involving simultaneous
transport of momentum, heat and mass transfer.

5. Have sufficient soft skills that are crucial for a chemical engineer, such as teamwork, oral

presentations, and technical writing through class assignments.
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Chemical Reaction Engineering
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Advanced topics in reactor design: nonideal flow and nonisothermal reactors, effect of
mixing on reactor operation, scale up techniques, adsorption and heterogeneous catalysis, optional
design of various types of chemical reactor, arrangements and reactor stability analysis.
o ¢ = ¥
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1. Able to accurately describe the concepts of heterogeneous reactions and heterogeneous
reactors.
2. Able to efficiently design a simple heterogeneous reactor considering the effect of mass

transfer resistance.



3. Able to work as a team effectively.
4. Able to communicate and give oral presentation efficiently.

5. Able to acquire new knowledge related to chemical reaction engineering.
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Petroleum and Petrochemical Process Chemistry
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Part I: Crude oil chemistry, Characterization, and assay. Petroleum/refinery processing
units. Isomerization unit, CCR Platformer, Hydrocracker, Hydrogen Manufacturer. Crude Distillation
unit (CDU), Fluidized Catalytic Cracking Unit (FCCU), High Vacuum Unit (HVU), Petroleum products
such as LPG, motor gasoline (Mogas), jet fuel, kerosene, gas oil, diesel, residual fuel oil, bitumen,
lubricating oil, and sulfur.

Part II: Review of fundamental organic chemistry, Introduction to polymers, Classification of
polymers, Chemical bonding and molecular structures, Polymer morphology (crystallinity), Phase
transitions in polymers, Polymer properties, Polymer synthesis (polymerization types and techniques),
Polymer processing.

% 3 ~ %
HAANDNITLILN] :
1. Have a firm grasp in the fundamentals of petroleum characterization and chemistry.
2. Have a comprehensive understanding of petroleum processing including various unit
operations that lead to the production of many crude-oil products.
3. Able to clearly describe principle of organic chemistry and fundamentals of polymers and

their processing.
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Applied Chemical Engineering Thermodynamics
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Applied thermodynamics. Gas-liquid equilibrium. Liquid-liquid equilibrium. Cubic equations
of state such as Peng-Robinson and Redlich-Kwong-Soave. Activity coefficient models such as

Wilson, NRTL, and UNIQUAC. Selection of physical property package in process simulation.

HAANSNITLILNT
1. Have a firm knowledge in phase equilibrium, cubic equations of state, activity coefficient
models.
2. Able to accurately calculate physical properties using a simulation program.

3. Able to appropriately apply thermodynamics in solving chemical engineering problems.
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Physical Chemistry of Pharmaceutics
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Overview of the important physicochemical properties of pharmaceutical molecules and
their role in drug development and production. Properties such as drug forms, melting point, surface
tension, physical and chemical stability, as well as the effects of drug formulation on the performance
of pharmaceutics will be discussed. Solubility and solubilization of pharmaceutics in aqueous media
and their importance of pharmaceutical development and production.
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1. Able to accurately describe physicochemical properties of pharmaceutical molecules and
their roles in drug development and production.
2. Able to apply the knowledge in physical chemistry to drug development and production

appropriately.
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Mathematical Analysis for Chemical Engineering
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Mathematical formulation and solution of problems drawn from the fields of heat and mass
transfer, fluid mechanics, and reaction kinetics employing ordinary differential equations and partial
differential equations. Analytical solutions and numerical solutions of differential equations.
HAANSNIITLUS:

1. Able to accurately formulate mathematical equations of many chemical engineering problems,
such as heat and mass transfer and reaction engineering, as ordinary differential equations
(ODEs) and partial differential equations (PDEs).

2. Able to accurately solve complex ODEs and PDEs that arise in chemical engineering
applications.

3. Able to accurately derive exact or analytical solutions of many types of ODEs and PDEs
using a variety of advanced solving techniques.

4. Able to precisely use build-in solvers of Excel to solve PDEs and obtain numerical solutions.
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Computer Applications for Chemical Engineering Practice
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History and background of chemical process simulation. Sequential modular approach vs.
equation-oriented approach. Flowsheet partitioning and determination of tear streams. Mass balance
and degree of freedom analysis using elementary modules. Steady- state simulation with ASPEN
PLUS including sensitivity analysis, design- specifications, calculator blocks, and flowsheet
convergence. In-depth coverage of physical property methods and applied thermodynamics used in
simulation. Discussion of numerical solvers in ASPEN PLUS such as Wegstein, Secant, Direct,
Newton’ s, and Broyden’s methods. MATLAB as an interactive engineering tools, including
functionalities such as built-in linear, nonlinear, and ODE solvers, and programming syntax for writing
complex computational codes. Problem-based learning (PBL) in the form of chemical engineering
design projects focusing on technical competency in chemical engineering, teamwork, oral
presentations, and technical writing.

HAANSNITL3BNS :

1. Become adept at using a very popular process simulator in the chemical and petrochemical
industries called ASPEN Plus (A+).

2. Able to efficiently design a new chemical/petrochemical production process including
carrying out economic evaluation and profitability analysis of the new process design using
A+,

3. Able to accurately retrofit/revamp and troubleshoot an existing chemical plant by creating a
computer model and using sensitivity analysis in A+.

4. Able to choose the right physical property models for a given chemical mixture at a given
operating condition based on applied thermodynamics available in A+.

5. Become familiar with MATLAB as an interactive engineering tool, as solvers for linear and
nonlinear algebraic equations and optimization problems, and as a powerful programming
language.

6. Develop sufficient soft skills that are crucial for a chemical engineer, such as teamwork,

oral presentations, and technical writing, through team problem-based learning (PBL) in the



form of AIChE National Design Student Competition (NDSC) projects from the past 20

years.
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Process Analysis and Modeling
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System and chemical process analysis and dynamic modeling. Simple and complex flow
tanks which are open and closed. Batch and semi-batch reactors with various kinetically-controlled
reactions. Batch distillation. Analytical solutions and numerical solutions from MATLAB solvers.
Fundamentals of optimization, classification of optimization problems, unconstrained versus
constrained problems, linear programming, integer programming, nonlinear programming, mixed-
integer linear and nonlinear programming, calculus-based methods, numerical methods, heuristics
versus metaheuristics, LINDO. Problem-based learning (PBL) in the form of chemical engineering
design projects focusing on metaheuristics for solving optimization problems in chemical engineering,
teamwork, oral presentations, and technical writing.
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1. Able to accurately formulate models of dynamic behavior of chemical systems and
processes as well as solving them, both analytically and numerically.
2. Possess the knowledge of fundamentals of optimization and various calculus-based and

numerical techniques for solving optimization problems.



3. Able to accurately use built-in solvers in MATLAB to solve a variety of engineering
problems involving algebraic equations, ODEs, and optimization problems.

4. Develop sufficient soft skills that are crucial for a chemical engineer, such as teamwork,
oral presentations, and technical writing, through team problem-based learning (PBL) in the
form of coding given metaheuristics for solving complex chemical engineering optimization

problems.
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Fundamentals of Process Dynamics and Control
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Introduction to computer control, Design aspects of process control system, Modeling for
computer control, Linearization, Laplace transforms, Introduction to feedback controller, Controller
turning, Dynamic behavior of feedback processes, Stability analysis, Frequency response analysis,
Advanced control, Incentives analysis, and Multi-loop control
HAANSNITLILNT
1. Have a working knowledge of the basics of process dynamics and control in chemical
engineering, which is crucial in maintaining stability and ensuring product quality within in a
chemical process.
2. Able to set up a dynamic model of a chemical process or system which will lead to the
implementation of automatic control in a chemical process.

3. Able to effectively use ControlStation and Simulink in MATLAB to simulate the controllers.
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Optimization of Chemical Processes
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Overview and introduction to process optimization, Optimization problem types,
Optimization methods, Optimization using Excel and GAMS, Large-scale flowsheets, Optimization
Using Aspen Plus, Data reconciliation, Design under uncertainty, MINLP boiler to fleet case study,
and Real-time optimization (RTO)
HAANSNIILIUNT
1. Able to clearly describe different types of optimization problems that arise in the chemical
and petrochemical industries.
2. Possess a working knowledge of optimization in large chemical processes, including how to
set up the optimization model in Aspen Plus and solve it using built-in solvers.
3. Able to effectively use various optimization tools, such as solvers in GAMS, Excel, and
Aspen Plus, to optimize chemical processes and systems.
4. Have a basic understanding of real-time optimization (RTO) which is crucial in help

chemical companies maximize their profits.
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Biopharmaceutical Processing and Equipment Design
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Principles and knowledge regarding medium preparation, sterilization, fermentation, mass

and heat transfer in bioreactors, primary recovery, purification, scaling-up, design of equipment for

biomanufacturing process (upstream and downstream processes), quality by design, and validation



of biopharmaceuticals and biosimilars. Current topics in biomanufacturing, including single use
equipment, modular cleanrooms, rapid production, and patient-specific therapeutics.
HAANSNIILILNS :
1. Able to describe manufacturing processes of biopharmaceutics accurately.
2. Able to appropriately design unit operations in manufacturing biopharmaceutics.

3. Able to suitably acquire new aspects in biopharmaceutical processing.
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Biopharmaceutical Industry
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System in the biopharmaceutical industry such as documentation requirements, ventilation
systems, clean rooms, hygiene zones and water systems. Weighing operation, technology for solids
technology for sterile forms, and technology for semi-solid and liquid forms. Logistics such as storage,
receipt and delivery of goods. Risk management, handling of deviations, CAPA and root cause
analysis, as well as business aspects of the industry.

HAANSNIIIU] :
1. Able to describe systems associated to biopharmaceutical industry accurately.

2. Able to design and synthesis of requirements necessary in biopharmaceutical industry.
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Good Manufacturing Practice in Pharmaceutical Industry
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Fundamentals of good manufacturing practice in pharmaceutical in industry, including facility
design, qualification and validation of production equipment and processes, risk management, and
quality system.

HAANSNIIIU] :

1. Able to accurately describe fundaments of good manufacturing practice in pharmaceutical
industry.

2. Able to design a GMP facility appropriately.

3. Able to efficiently perform qualification and validation of production equipment and

processes as well as risk management and quality system.
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Pharmaceutical Manufacturing Design Problem
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Integrated knowledge for pharmaceutical plant design using Problem-Based approach.
Basic knowledge in pharmaceutical plant design. Mathematical modeling of pharmaceutical plant.
Data analysis, and Economical evaluation. Applications of optimization and simulation techniques to
biopharmaceutical plant design.
HAANS NI BS :
1. Able to efficiently and effectively apply the knowledge of biopharmaceutical engineering for
designing pharmaceutical plant.
2. Able to accurately use Superpro Designer to design and perform economic analysis of

pharmaceutical plant.



3. Develop sufficient soft skills that are crucial as a biopharmaceutical engineer, such as
teamwork, oral presentations, and technical writing, through team problem-based learning

(PBL).
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Research projects on Fundamentals or applied research development under supervision of
members of teaching faculty. A student should be able to plan and conduct research systematically
and academically accurate.

HAANSNITITENS

1. Able to apply and integrate principles of chemical engineering, science and mathematics to
solve research problems accurately and efficiently.

2. Able to recognize ethical and professional responsibilities in engineering situations and make
informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental, and societal context.

3. Able to acquire and apply new knowledge or skills necessary for completing research projects
efficiently.

4. Able to efficiently plan and conduct laboratory and/or computational experimentation of
chemical engineering projects, analyze and interpret data and draw conclusions.

5. Able to communicate effectively with a range of audiences using English language.
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Graduate Seminar
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Oral presentations on problems of current interest in chemical engineering and related fields
which may be research and developments or applications.
HAANDNITLTENS
1. Able to effectively use library or information technology for the acquisition of information on
a recent research topic.
2. Able to critically analyze, synthesize research articles.
3. Have awareness of plagiarism and ability to present research work carried out by other people
without plagiarisms.
4. Able to effectively communicate in national and international contexts, both in written form

and oral presentation.
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Special Research Project
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This course is a graduate special research project, with the well-defined problem in the
area of interest in a chemical engineering or biopharmaceutical engineering field.
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1. Able to apply and integrate principles of chemical engineering, science and mathematics to
solve research problems accurately and efficiently.
2. Able to recognize ethical and professional responsibilities in engineering situations and make
informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental, and societal context.

3. Able to acquire and apply new knowledge or skills necessary for completing research projects

efficiently.



4. Able to efficiently plan and conduct laboratory and/or computational experimentation of
chemical engineering projects, analyze and interpret data and draw conclusions.

5. Able to communicate effectively with a range of audiences using English language.
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Intensive Industrial Research Project |
=) = Q 1 1A
ApteAunaw : La&
@ <K [ a L Y o a v ni Y
wndnwlulassnmsnnesiainssy awlasvvaunanslivinauluusenndisuluns
Ujidnuseslasinmiineziainsg lasinuuidgwiaidlugasmnniay lasldninensuaz
6 > K Aa wa v o [l vAa &2 o [
aunsalvadlssnu sindnsazdjudnunsldnisuusiatislndfazesanasdsdzdey wm
A wa & o = v  Aa o XA A & o \
somdHanwlulssnunu 9 laswndnsiazdasdifionssuasde ldifedlanddymimualasds
Iﬁddmmﬂlﬁmnﬁuﬁawaammﬁﬁﬂ?nm Lﬁﬂuﬁuﬁﬂﬂ’]iﬁuﬂi”] Lﬁuaiﬂid\‘]’mﬁ’li’m\‘]’]u LRSS
LRUDNRINY
Practice school students to work within the host company under the supervision of site
director, on the company's problem, using the company's problems with the company's resources
and equipment. The following steps are included in the activities: problem statements provided by
the company with the approval of the site director, writing a written investigative memorandum,
proposal presentation, final report and final presentation.
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HAaanoNILIBng :

1. Able to apply and integrate principles of chemical engineering, science and mathematics to
solve industrial research problems accurately and efficiently.

2. Able to recognize ethical and professional responsibilities in engineering situations and make
informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental, and societal context.

3. Able to communicate effectively with a range of audiences using English language.

4. Able to work as a team efficiently and effectively.

5. Able to acquire and apply new knowledge or skills necessary for completing industrial

research projects efficiently.
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Intensive Industrial Research Project Il
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Similar to CHE 691 but on a different topic of equal importance.

HAANSNIII U

1. Able to apply and integrate principles of chemical engineering, science and mathematics to
solve industrial research problems accurately and efficiently.

2. Able to recognize ethical and professional responsibilities in engineering situations and make
informed judgements, which must consider the impact of engineering solutions in global,
economic, environmental, and societal context.

3. Able to communicate effectively with a range of audiences using English language.

4. Able to work as a team efficiently and effectively.

5. Able to acquire and apply new knowledge or skills necessary for completing industrial

research projects efficiently.



