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AMINTINIZUVTIINE

Biosystem Engineering
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Surfactant Science and Technology
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LNG 107

GEN 231

MTH 201

3

[

a2

CPE 100

CHE 212
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Industrial Organic Chemistry
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Fundamentals of Momentum, Heat and Mass Transfer

QAUVNAAIANT 1 3(3-0-6)

Thermodynamics |
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Academic Reading and Writing
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Miracle of Thinking
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Heat Transfer and Equipment Design
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Chemical Kinetics and Reactor Design
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Probability and Statistics for Engineers
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Numerical Methods
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Chemical Process Industries
NsenewInakazNIseanLuUaUnTal
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Process Dynamics and Control
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Industrial Training

16
UM (Ussee-UfUa-Anedaenuiad)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

9 18 (18-0-36)
Falue/dUai = 54

uIUNUILAN (UsTe-UUR-Anedienuias)
3(2-2-6)

3(3-0-6)
3(3-0-6)
2(1-3-4)
3(3-0-6)
3(2-3-6)
3(3-0-6)

91 20 (17-8-40)
Falua/dUast = 65

2 (S/V)
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Chemical Engineering Laboratory I
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Undergraduate Seminar
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Elective Il
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Industrial Organization and Management

I naenas 1
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JUUN 4 pAnTsAnEN 2

a2
CHE 452

CHE 454

CHE 485

CHE xxx

XXX XXX

Fodw
N1309NKUULTHIURAAMNTTULAT
Chemical Engineering Plant Design
1ASSUBBNLUUYNSIAINTTULAT
Chemical Engineering Design Project
1RSI UIINTIILAL 2

Chemical Engineering Project I

I udenIAINITULAL 2

Chemical Engineering Elective |l
udenias 2

Free Elective |l
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uIUALIAN (UsTee-UfUR-Anedaenuiad)

RN

3(3-0-6)

2(1-3-4)

1(0-2-3)

1(0-2-3)

3(3-0-9)

3(3-0-6)

3(3-0-6)

3(3-0-6)

19 (16-7-43)
Falugy/dUnnss = 66

wva =g

UIUNUILAN (UTT8e-UUR-Anedienuias)

334

3(3-0-6)

1(0-2-3)

3(0-6-9)

3(3-0-9)

3(3-0-6)

1 8-
Falue/dUai = 50
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GEN 101 wafne 1(0-2-2)
(Physical Education)

AvrUsAunau : laidl
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This course aims to study and practice sports for health, principles of exercise, care and prevention of
athletic injuries, and nutrition and sports science, including basic skills in sports with rules and
strategy from popular sports. Students can choose one of several sports provided, according to their
own interest. This course will create good health, personality and sportsmanship in learners, as well

as develop awareness of etiquette of playing, sport rules, fair play and being good spectators.

GEN 111 ayudiundnaiemanfiiensaniudin 3(3-0-6)

(Man and Ethics of Living)

AydeAuniau : laid
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This course studies the concept of living and working based on principles of religion, philosophy, and
psychology by fostering students’ morality and ethics through the use of knowledge and integrative
learning approaches. Students will be able to gain desirable characteristics such as faithfulness, social

responsibility, respect of others, tolerance, acceptance of differences, self-discipline, respect for

democracy, public awareness, and harmonious co-existence.

GEN 121 vinznisiseuiuaznisuitem 3(3-0-6)
(Learning and Problem Solving Skills)

Furvepunauy ; Tl
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This course aims to equip students with the skills necessary for life-long learning. Students will learn
how to generate positive thinking, manage knowledge and be familiar with learning processes through
projects based on their interest. These include setting up learning targets; defining the problems;

searching for information; distinguishing between data and fact; generating ideas, thinking creatively

and laterally; modeling; evaluating; and presenting the project.

GEN 211 USugyiAsegnanatines 3(3-0-6)
(The Philosophy of Sufficiency Economy)
AvrUsAunau : laidl
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This course emphasizes the application of previous Thai economic development approaches, the
problems and impacts of the development, the rationale for applying the concept of sufficiency
economy to Thai society, the meaning and fundamental concept of the philosophy of sufficiency

economy, and the application of this philosophy to lifestyles at individual, community, organization,

and national levels. The study covers relevant case studies as well as the Royal Projects.

GEN 231 WAR35EUNIAUAR 3(3-0-6)
(Miracle of Thinking)

AyrdeAunau : laid
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This course aims to define the description, principle, value, concept and nature of thinking to enable
developing students to acquire the skills of systematic thinking, systems thinking, critical thinking and

analytical thinking. The Six Thinking Hats concept is included. Moreover, idea connection/story line
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and writing are explored. Examples or case studies are used for problem solving through systematic
thinking using the knowledge of science and technology, social science, management, and

environment, etc.

GEN 241 AAIANNLAITIN 3(3-0-6)
(Beauty of Life)

AsAunau : Ll
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This course aims to promote the understanding of the relationship between humans and aesthetics
amidst the diversity of global culture. It is concerned with the perception, appreciation and
expression of humans on aesthetics and value. Students are able to experience learning that
stimulates an understanding of the beauty of life, artwork, music and literature, as well as the

cultural and natural environments.

GEN 301 N1SWAILIGUATNLUUBIATIN 3(3-0-6)
(Holistic Health Development)
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The objective of this course is to develop students’ holistic knowledge on heath development for
good life quality. The course emphasizes both physical and mental health care promotion, including
composition of wellness;factors affecting health; integrated health care; nutrition; immunity
strengthening; sanitation; competent reinforcement of physical activities to empower the
smartpersonality and the smart mind, and to facilitate healthy and balanced emotional
development; preventing and solving problems on mental health; practices in concentration,

meditation and self-understanding; definition of wellness by WHO; and information on general health

check up and physical fitness tests.
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GEN 311 23gaansludinugiuinerdans 3(3-0-6)
(Ethics in Science-based Society)
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This course will explore a variety of ethical and social issues in science and technology. Students will
study basic theories of ethics from the West and the East. They will learn how to apply these
theories to contemporary cases. They will be asked to critically evaluate the role of the scientist in
society, and to become aware of complex ethical issues facing scientists in different professions. Case
studies will be used extensively throughout the course, with an emphasis on critical debate. The goal
of the course is to enable each student to develop an understanding of conflicting opinions regarding
science and technology, and to define and refine their own ethical code of conduct based on

evaluation of arguments from differing viewpoints.

GEN 321 UseiRfan5a1585954 3(3-0-6)

(The History of Civilization)
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This subject covers the study of the origin and development of civilization during the five historical
periods—prehistoric, ancient, middle age, modern, and the present period. The study will focus on
significant social, economic and political events resulting from values and attitudes due to customs,

beliefs and innovations, including the ability to communicate through art and literature based on

several perspectives and periods.
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GEN 331 uywdfiun1sléivana 3(3-0-6)

(Man and Reasoning)

ArdsAunou : Ll
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The purpose of this course is to develop analytical thinking skills and reasoning; deductive and
inductive approaches; reasoning approaches of the East and the West; and, a case study of formal
and informal reasoning of everyday life.

GEN 341 gii¥sysyiasdiulne 3(3-0-6)

(Thai Indigenous Knowledge)

ArdsAunau : Ll
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This is a study of indigenous knowledge in different regions of Thailand with a holistic approach,
including analyses from scientific, technological, social science and anthropological perspectives.
Students will learn how to appreciate the value of indigenous knowledge and recognize the ways in
which such knowledge has been accumulated—lifelong learning of indigenous people and
knowledge transfer between generations. Students will learn to become systematic, self-taught
learners.

GEN 351 n15u3nsdanisealumsinaznndzeiin 3(3-0-6)
(Modern Management and Leadership)
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This course examines the modern management concept including basic functions of management—
planning, organizing, controlling, decision-making, communication, motivation, leadership, human

resource management, management of information systems, social responsibility—and its application

to particular circumstances.

GEN 352 walulaguasuinnssusinani1snmunagnegegu 3(3-0-6)
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(Technology and Innovation for Sustainable Development)

yrUsAunay : hid
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This course is the study of the definitions, concepts and roles of technology and innovation in the
creation of wealth, and their impact on society and humanity. The course will explore the policies,
strategies, and tools for synthesizing and developing technology and innovation for a wisdom-based

society together with ethics in management. Students will study the exploitation and protection of

intellectual propertyas a result of technology and innovation.

GEN 353 3039013390019 3(3-0-6)
(Managerial Psychology)
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This course focuses on the fundamental concepts of psychology and management of human
behavior in an organization, including psychological factors and their effect on human working
behavior such as attitude, communication, social influences and motivation. Moreover, it will
incorporate organizational behavior modification, conflict management, and leadership and

organizational effectiveness.

GEN 411 msﬁmmqﬂanmwuazmsmhﬁmﬁﬁmz 3(2-2-6)
(Personality Development and Public Speaking)
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This course aims at developing public speaking skills and personalities of students. The course will
cover a diverse range of abilities and skills such as good manners, attire, social rules, communication
psychology, and verbal and non-verbal languages. Students are expected to gain these useful skills,
including giving reasons, discussion, negotiation, persuasion, presentation, and application of

technology for communication.

GEN 412 aansuasfatlunsantuiiiauaznisineu 3(3-0-6)
(Science and Art of Living and Working)

Futedunau : il
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The concepts covered are the science and art of living and working, personality, social expression,

temperance, critical thinking and reasoning, problem solving, value of living, self-development, social

and self responsibility, creating a healthy life and work, and the art of living and working with others.

GEN 421 depuransysannis 3(3-0-6)
(Integrative Social Sciences)
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This course integrates four major contents in social sciences, i.e., society and culture, economics,
politics and laws, and the environment. The course also covers interesting contemporary social
issues, such as ethnic problems, resource distribution, political instability, and environmental

deterioration.

GEN 441 Jausssunaznisviaadien 3(2-2-6)
(Culture and Excursion)

= s s 1 =
JyrUepunau ; il
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This course aims to encourage students to learn and understand culture and culture exchange on
both local and international aspects. Students will comprehend the diversities of ways of life through
excursion-based learning, and understand the key role of language used for communication and

tourism management.

LNG 105 &8990 B93BIN1TAMIULNANYIUIUIYIR 3(3-0-6)
(Academic English for International Students)

AdsAunau : laid
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The course aims at developing academic English skills necessary for learners in an international
program. The learning and teaching involves the integration of the four language skills, thinking skills
and autonomous learning. In terms of reading, the course focuses on academic reading, reading for
main ideas, summarizing skills, critical reading and interpretation skills. In terms of writing, the
emphasis is on process writing and academic writing to enable learners to effectively use the
information gained from reading to support their statements, and to use appropriate citation to avoid
plagiarism. Learners are also going to use dictionaries, grammar books, and appropriate information
and communication technology to assist their writing. In terms of speaking, the focus is on impromptu
situations, oral presentation, and the sharing and exchanging of ideas on issues related to the
learners’ content areas. In terms of listening, the focus is on listening to English lectures and taking

notes.

LNG 106 Asiauasn1syaidadvIng 3(3-0-6)

(Academic Listening and Speaking)
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This course aims at developing academic listening and speaking skills necessary for learners in
international programs. The teaching and learning styles involve an integration of English with content
areas related to the learners’ fields. The course aims to enable learners to be able to listen to
English lectures in their fields, ask and appropriately respond to questions, share ideas and express

opinions, and read and summarize text. Learners will discuss and lead a discussion, make an effective

oral presentation, and actively participate in the session.

LNG 107 N1581Uuazn 1508893813 3(3-0-6)
(Academic Reading and Writing)
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The course aims at developing academic reading and writing skills necessary for leamers in
international programs. The teaching and leaming styles involve an integration of English into
learners’ content areas to enable them to read academic articles in their chosen fields. Learners will
be able to extract main points from the text, purposefully select required information to support
their writing, write different forms of reports in their fields, use information obtained from reading and

their own experiment in writing an essay, and effectively use references and citations throughout the

writing process.

LNG 121 n1SL38UNAIEILAS IRIUS T (6-0-3)3

(Learning Language and Culture)
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Study on a special interests related to learning language, culture and language use. The Department

will notify further information as it becomes available.

LNG 122 N15138UNT¥10INqEALAULDS 3(0-6-6)
(English Through Independent Learning)
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Self-based learning theory. Self-based learning processes. Exposure to and use of English through a
structured experience. Reporting and reflecting on the exposure to and use of English and receiving

teacher’s advice through the Internet.

LNG 231 guvisesuiinissu 3(3-0-6)
(Reading Appreciation)
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Reading principles and techniques. Reading ia such as documentaries, autobiographies, speeches,
short stories, poems and novels. Emphasis on the development of reading appreciation and critical

thinking skills.

LNG 232 nsudaidosdu 3(3-0-6)

(Basic Translation)
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Translation theories and procedures. Translation methods. Cultural issues and art of translation.

Problems in English-Thai and Thai- English translation. Principles and conventional practices of
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translation. Machine translation. Seminar on translation problems and solutions. Current trends in

translation.

LNG 233 nsauadnedliansuyiu 3(3-0-6)
(Critical Reading)
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This course covers the process of reading that goes beyond simply understanding a text. It requires
students to consider and evaluate readings by identifying strengths and implications of readings in
English. The course provides opportunities for the students to find the reading's weaknesses and
flaws. Students will learn to recognise and analyse strategies and styles the author uses in different
types of writings to identify potential bias in readings. Ultimately, the students are expected to be

able to employ these skills for their academic context and in real lives.

LNG 234 msfeanssenineiausssy 3(3-0-6)
(Intercultural Communication)
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Principles of communication. Concepts of intercultural communication. Verbal and nonverbal
communication.  Problems in intercultural communication. Language and culture in media.
Computer-mediated intercultural communication. Strategies in intercultural communication

forsuccess in social and professional communication.

LNG 235 mmé’qnqmﬁamquu 3(2-2-6)
(English for Community Work)

A¥1U9AUNaY : LNG 103 58 LNG 107
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This course aims at fostering the use of English to pursue community work. It encourages learners to
engage in a real world task allowing them to use English in writing a proposal to ask for the
community work funding. Positive attitudes and confidence in using English would be highlighted

throughout the course. Effective communication skills, life skills and social responsibility would also

be reinforced. The use of social media as a means of communication is encouraged in the course.

LNG 243 msdruuaznsifisuiieanudnialudenin 3(3-0-6)
(Reading and Writing for Career Success)

AyrUsAunau : LNG 103 %38 LNG 107

nserudemuszianeine Tagldnagndmasuiidussavsam liun niserugiionslfnuniensinnuves
gunsal wiailomiligatesfumsinunaia mssnldaseafiodniauslaseuy mseuduyyn wazn1seu
Yoarusiudediaansedad ns@euildlunisineu lun nmsdoudiie nsdsudeninuniuie
Biaansetind madeulasasadfiothiauslassnuuassieay Sausssunadouluuisninmd

Reading different types of texts by using effective reading strategies such as manuals and technical
texts, project proposal, contracts and e-mails; writing used at work places such as manual, e-mail

writing, project proposal; writing culture in foreign companies.

LNG 294 nmwnlnetitensaeansuazaiuaidn 3(3-0-6)
(Thai for Communication and Careers)

= s s 1 =
JyrUepunau ; il

Auimldiieatunisdeansuazniwiienisdeans anuiiiugruneliunsilaasnisiauinvenisile

Y

¥
v

AU IUNEITUNITE UL MITRRILITINYENNTEIU ANUAUTIUAEITUNITHALAENITHAILITINYEN1THA

o«

¥
v

muSugIuieIfunsdeutasmsiauinue sl msuszsgndlivinugansils msenu mayn madeu
Wl ue1Tn

General concepts of communication and language for communication. Basic principles of listening
and listening skill development. Basic principles of reading and reading skill development. Basic

principles of speaking and speaking skill development. Basic principles of writing and writing skill

development. Applying listening, reading, speaking and writing skills for careers.
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LNG 295 finsen1syan1uing 3(3-0-6)
(Speaking Skills in Thai)

ArdsAunau : Ll

mmiﬁﬂmﬁlmﬁ’uﬂ’]i?‘ilamil,l,azmivum msaunuludinlsegsi iy msdunvalifioatnseu mseAune
WAZUARIAUAATIY  NFULEUDNUNTOAUM

Principles of communication and speaking. Everyday conversation. Job interview. Discussion and

giving opinion. Project and product presentation.

LNG 296 finsensilisunenlng 3(3-0-6)
(Writing Skills in Thai)

Aulsduniou : il

auihluifeaiunsdou madougonth madeuFesnu madeuunenu madeusenudainnis

Principles of writing. Writing a paragraph, an essay and an article. Writing an academic report.

LNG 410 AMe199nnegsna 3(3-0-6)
(Business English)

Fy1U9AUnaY : LNG 103 38 LNG 107
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This course aims to broaden students’ knowledge about business communication and to train
students in basic communication skills in English to prepare them for their future careers. The course
emphasizes functional language in business contexts including telephoning, socializing, giving
presentations, meeting, negotiating, providing customer service, and dealing with job interview

questions and business documents. The course also focuses on communication and awareness about

intercultural communication.

CHM 103 iAfiNugiu 3(3-0-6)
(Fundamental Chemistry)

Fyrdepunau ; il
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Stoichiometry. Basic of the atomic theory and electronic structures of atoms. Periodic properties.
Chemical bonds. Respresentative elements. Nonmetal and transition metals. Properties of gas, solid
liquid and solution. Chemical equilibrium. lonic equilibrium, ionic equilibrium, chemical kinetics and

electrochemistry.

CHM 160 UjjUan151A3 1(0-3-2)
(Chemistry Laboratory)

A1UsAUnaY : CHM 103 w3aieuniauiu CHM 103
wadaiugilddmiuuiinmaaififetostunguime 4 Afeaseuluin cHM 103

Practice on basic laboratory techniques in topics concurrent with CHM 103

CPE 100 n1stdisulusunsunauinanasannsuining 3(2-2-6)
(Computer Programming for Engineers)
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Introduction to the components of a computer system, hardware/software interactive, EDP concepts,
and program development including flowcharts, data and structure variables, mathematical and
logical operations, input/output, user interfacing, structured programming, decisions and repetitive
loop structures, functions, structure type declarations, arrays, and file processing. Experiments focus

on program design and implementation to solve case problems related to the mentioned topics.

EEE 102 waluladlnih 1 (lnnnnas) 3(2-3-6)
Electrotechnology | (Power)
v1UsAUnaY : PHY 104

(Frusutndnwrnlildun@neiniadundaanssuluii)
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Basic dc and ac circuit analysis; voltage, current and power; transformers; Introduction to electrical
machinery; generators, motors and their uses; concepts of three-phase system; method of power

transmission; introduction to some basic electrical instruments.

MEE 111 @guuuuiAinssu 3(2-3-6)
(Engineering Drawing)
ArdsAunou : Ll
aunsallisuuuuuaznisld nsuszandsuisviedin fidhvsuarduay n1sdeuwuveeslsnifinuaznsaing
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LUUAMUSENDU WUULENTY wazdu o wuzthmslilusunsudouwuuenoufiunes

Instruments and their use. Applied geometry. Lettering. Orthographic drawing and sketching.
Dimensions and notes. Orthographic projection of points, lines, planes, and solids. Auxiliary view:
points and lines; planes and solids. Pictorial drawing: Isometric and oblique drawing and sketching.
Sections and conventional practice. Drawing and the shop. Dimensioning standard features,
dimensions of size, location and correlation. Surface texture. Fits and tolerance. Geometric tolerance.
Screw threads, threaded fasteners, keys and splines, rivets and welding. Gears. Springs. Working

drawing: assembly, details, Introduction to computer aided drafting

MEE 214 nafansifnssy 3(3-0-6)
(Engineering Mechanics)

leduniou : il
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Introduction to statics, force system and equilibrium. General consideration on structure, friction and
virtual work. Introduction to dynamics, kinematics and kinetics of particles. Kinetics of systems of

rigid bodies.

MTH 101 aninA1&ans 1 3(3-0-6)

(Mathematics I)
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Limits and Continuity: The concept of limit, computation of limits, Limits involving infinity, continuity,
Limits and continuity of trigonometric functions

The Derivative: Slopes and rates of change, The derivative, The chain rule, Higher order derivatives,
Derivatives of transcendental functions (Trigonometric, Inverse trigonometric, Logarithmic,

Exponential, and Hyperbolic functions), Implicit differentiation, Differentials, Linear approximations,

The mean value theorem



34

Applications of Differentiation: maximum and minimum values, Applied maximum and minimum
problems, Increasing and dereasing functions, Concavity and inflextion points, Overview of curve
sketching, Related rates, Indeterminated forms and L’Hopital’s rule

Integration: Antiderivatives and indefinite integrals, Thedefinite intergrals, Average values and the
fundamental theorem of calculus, Integration by substitution, Techniques of integration 9integration
by parts, Integration of rational functions using partial fractions, Trigonometric techniques of
integration: Integrals involving powers of trigonometric functions, Trigonometric substitution)
Applications fo the Definite Integral: Area between curves, Volume of solids of revolution (Disc
method, Cylindrical shell method), Length of plane curves, Area of surfaces of revolution

Improper Integrals: improper integrals with infinite intervals of integration, Improper integrals with
infinite discontinuities in the interval of integration, Improper integrals with infinite discontinuities over
intervals of integration

Numerical integration; Trapezoidal rule and simpson’s rule

Function of several variables: Graph of equation, Limit and continuity, Partial derivative, Differentials,
Chain rule, Critical points, Second order partial derivative, Relative extrema, Maxima and minima,

Saddle points

MTH 102 afiaAans 2 3(3-0-6)
(Mathematics I1)

AUsdunau : MTH 101
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Scalars and vectors, Iner product, Vectors product, Scalar triple product, Line and Plane in 3-space
Mathematical induction, Sequences, Series, The integral test, The comparison test, The ratio test, The
alternating series and absolute convergenc tests, Binomial expansion, Power series, Taylor’s formula
Periodic functions, Fourier series, Polar coordinates, Areas in polar coordinates, Definite integral over

plane and solid regions, Double integrals, Double integrals, Double integrals in polar form,
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Transformation of variable in multiple integrasl, trpl integrals in rectangular coordinates, Triple

integrals in cylindrical and spherical coordinates

MTH 201 atlnAnans 3 3(3-0-6)
(Mathematics IlI)

Av1UsAunaY : MTH 102
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Basic concepts: types, order, degree

First order equations: separation of variable, homogeneous equations, exact & non-exact equations,
integrating factor, first order linear equations, Bernoulli’s equations

Higher order equations: linear equation, 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

Vectors: vector function, curves, tangent, velocity and acceleration, curvature and torsion of a curve,

directional derivative, gradient of scalar fild, divergence of a vector field, curl of a vecor field

Vector integration: line integrals, surface integrals, volme integrals

MTH 303 52108u3513971a% 3(3-0-6)
(Numerical Methods)

vUsAURDY : MTH 201
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Computer number representation and roundoff, interpolation, numerical integration the solution of
nonlinear equations, the solution of system of linear equations; function approximation and data

fitting, the solution of ordinary and partial differential equations.

PHY 103 HandiialudwiutinAnuiainssuaians 1 3(3-0-6)
(General Physics for Engineering Students I)

sAunau : Ll

wWhunsUszgndldngeng q meiland nawes nsiedewdilu 1- 2-, uaw 3- i ng nsedeuvesiafiu
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Emphasized on the applications of the laws of physics. Vectors. Motions in 1-, 2-, and 3- dimensions.
Newton’s laws of motion. Energy and work. Linear momentum. Roration. Torque and angular
momentum. Equilibrium and elasticity. Fluids. Oscillations. Waves and sound. Thermodynamics.

The kinetic theory of gases.

PHY 104 WandvialudwiuiinAnudaanssueans 2 3(3-0-6)
(General Physics for Engineering Students 1)

JyrUsAunau : PHY 103

wunsuszandldngeing q vadnd auwliih ngueand dndlud aauglidh nszualniuasaiy
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Emphasized on the applications of the laws of physics. Electric fields. Gauss’s law. Electric
potential. Capacitance. Current and resistance. Circuits. Magnetic fields due to currents. Induction
and inductance. Maxwell’s equations. Electromagnetic oscillations and Ampere’s law. Alternating

current. Electromagnetic waves. Interference. Diffraction. Photon and matter waves. Atoms.

PHY 191 Ufjinsil@ndiialy 1 1(0-2-2)
(General Physics Laboratory I)

Av1UsAunaY : PHY 101/PHY 103 3a wiaunu PHY 101/PHY 103

mimaaqﬁ'mamqmﬁam PHY 101/PHY 103

A laboratory course that accompanies the topics covered in PHY 101/PHY 103.
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PHY 192 Ufjin1sil@ndvialy 2 1(0-2-2)
(General Physics Laboratory II)

JyrUsAunau : PHY 101/ PHY 103, PHY 102/ PHY 104 %38 w3aunu PHY 102/ PHY 104
msmaaqﬁﬂsamqmﬁam PHY 102/ PHY 104

A laboratory course that accompanies the topics covered in PHY 102/ PHY 104.

PRE 290 msa‘i’@msaaﬁﬂsu,axmsu%msmuqmmunssu 3(3-0-6)
(Industrial Organization and Management)

dsAunau : Ll

NANNITUINITOIANT IﬂNa%’%‘i‘uaﬂaﬂﬁﬂﬂuqmm‘vmiiu KUIAUAAYBINITAIUANANNIN N1TINMHUNITIN
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The nature of management. The structure of organization and the industrial system. Quality Control
concept. Facilities Planning. Product development and demand forecasting. Material control. Financial
Management. Marketing Management.

PRE 372 anutnazilunazadnainiuddans 3(3-0-6)
(Probability and Statistics for Engineers)

AyrtsAunay : lid

LaALAAYeIUSEYINT Awhedauarnafined adansdndwinedne adfdmssan nquirusdu
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Concepts of population, Sample and Parameters, Sampling Techniques, Statistical Description,
Probability Theory, Random Variables, Decision making theories (i.e. decision before and after
experiments), Statistical inference, Analysis of Variance, Regression and correlation, Using Statistical

methods as the tool in problem solving.

PRE 380 LASWgAAASIAINTIY 3(3-0-6)
(Engineering Economics)
AyrdsAunay : Lf

(FwsutinAnwndilddnfnerdvdnanssugnannnis)
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Basic concepts in economic analysis. Cost concepts. Time value of money. Measuring the worth of

investment comparison of alternatives. Depreciation and income tax consideration. Replacement

analysis. Decision making under risk and uncertainly. Break-even analysis.

CHE 100 Franssuafiidasfu 1(S/V)
(Introduction to Chemical Engineering)

yrdsAunay : Ll
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Orientation on chemical engineering career. Overview of chemical process industries and unit
operations. Introduction to fluid transport, heat transfer, separation processes, chemical reaction,

process control and equipment. Industrial plant visit.

CHE 103 &1nauadIsHasnageu 3(3-0-6)
(Material and Energy Balances)

Jyrdsdunan : CHE 100
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Analysis and design of chemical processes using chemical engineering principles. Fundamental of
material and energy balances. Chemical and physico-chemical properties and processes such as
humidity, saturation, solubility and crystallization. Thermodynamics parameters such as enthalpy,
heat of reaction, heat of solution and heat of mixing. Simultaneous uses of material and energy
balances. Material and energy balances on steady and unsteady state processes. Material and energy
balances on multiple units, recycling, bypassing and purging. Application of computers in process

analysis and simulation.
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CHE 210 widun3dlugnamnssu 3(3-0-6)
(Industrial Organic Chemistry)
vUsAunaY : CHM 103

v

AINFIUVDIMANNITNIARBUNTIwaza15UsznoudunIdudazylin NandnTulugIuUeInNIsduAsIZRly
gnamnssuwuloaiiy nandnainnisdendinduvesediu woanssed ansenlswdn wazansluanalvg
wilduvsdlugaamnssudszianeng q 1wy geavnssulinsiall geavnssuall  @RAIMNTINO IS

Overview of organic chemistry fundamentals and different types of organic compounds. Basic
products of industrial synthesis such as olefins, oxidation products of ethylene, alcohols, aromatics,

and macromolecules. Organic chemistry in various industries including petrochemical industries,

chemical industries, and food industries.

CHE 212 Yfjufin1siatidunsd 1(0-3-2)
(Industrial Organic Chemistry Laboratory)

Ay1UsAunaY : CHE 210 wIassuniaunu CHE 210
nsnaaesnsasuulasiazauantanianisainvesansusenoudunid Bnsnsramaisunsiialy
PRANVNTTULALNTHUATIEVATBUNTE

Laboratory test of change in physical properties of organic compounds. Determination and Synthesis

of some common industrial organic compounds.

CHE 213 wiassiuasiadasiiodinsen 3(3-0-6)
(Analytical Chemistry and Instruments)

AyrtsAunay : il
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Introduction to analytical chemistry. Errors in chemical analysis. Gravimetric methods of analysis,
titrimetric methods of analysis and analysis by electrochemistry. Separation and analysis using
chromatographic methods. Spectroscopic methods including AA, MS, IR, NMR, UV-VIS, and ICP. Surface

analysis by SEM and structural analysis using X-ray Diffraction. Analysis of particle size.

CHE 231 Wugunsaemisiauiy Au3au wazulaans 4(4-0-8)
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(Fundamentals of Momentum, Heat and Mass Transfer)

Avrdeduiay : MTH 201 viaidsundauiy wietiuagiugasiifivvasdjaau

vadlviaade Usuimsmuaudmsuaunaiia Maaasemidalfuasnundng aun1seuiusveInisinavedves
e nguituveumluimusy

nalntugiuvesnmsteimeanudou nvesidesuaraunisialuresmataruieu matharuseunuuiiems
Weflaneasiriuntmatedu msmanudounardulssaninmsmanudeu mylnszitureunay
Founuuuiugh anuadieadstuvenisaeleuliumiuuaranuion dusyansnstemanuieusiu Ay
w1 mMssnemauieuaniuiiviivensesn anduiusdmsunismanudouvesnisivamelusaznisuen
NEENANUTOUIINNTIANILUNGNYD N1TNIANUTULUUSTINYIA N15WNSIE Tnge nsanelounuseu
Tuannzlingia Msifentasnisaiuwiu aunsainsanemauiou

ﬂaiﬂﬁugﬂumaﬂmidwmaa ﬂg]ﬂuaﬁ\lﬂLLazaumiﬁ"ﬂﬂﬂuaqmimamea nsunsluangasiuuuiiuayladl
UA3e1 nsanemuialaenisnn anuesieadaiudadu-laadsy nsaiemuiasenitua nquaeainy
funuuazdilsEAvinmanieminas siavesgunsaintsdeming augauadwiuveduiadeiiles auns
EuUioRnng aunaeuniaddmiunedudadeiiios dudseandanugnisinelounia n1slnsevigunsal
femnaduiasieies

Fluid statics. Mass balance: Control volume approach. Dimensional analysis and similitude. Differential
equations of fluid flow. Momentum boundary-layer theory.

Basic mechanisms of heat transfer. Fourier’s law and differential heat conduction equation. One-
dimension steady-state conduction through composite wall. Convection and convective heat transfer
coefficient. Exact analysis of laminar thermal boundary layer. Heat and momentum transfer analogy.
Overall heat transfer coefficient. Critical thickness. Heat transfer from extended surface. Convective
heat transfer and the correlations for external flow. Convective heat transfer and the correlations for
internal flow. Flow across tube banks. Natural convection. Radiation heat transfer. Boiling and
condensation. Heat transfer equipment.

Basic mechanisms of mass transfer. Fick’s law and general diffusion equation. Steady state diffusion
with and without chemical reaction. Convective mass transfer (boundary layer). Chilton-Colburn
analogy. Convective mass transfer between phase: two resistance theory and overall mass transfer
coefficients. Types of mass transfer equipment. Mass balances for continuous-contact towers:

Operating-line equations. Enthalpy balances for continuous-contact towers. Mass transfer capacity

coefficient. Continuous-contact mass transfer equipment analysis.

CHE 241 gunwad1ans 1 3(3-0-6)

(Thermodynamics 1)
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A general balance equation and conserved quantities. Mass balance and energy balance (the first law
of thermodynamics). Thermodynamic properties of matter. Applications of the combined mass and
energy balances. Entropy balance and the second law of thermodynamics. Reversibility. Helmholtz
free energy. Gibbs free energy. Applications of the combined energy and entropy balances. Heat

engine. Heat pump. Lost work. Power generation cycles. Refrigeration. Liquefaction processes. The

application of simulation software in modeling of various kinds of Thermodynamic cycles.

CHE 242 gauuwafans 2 3(3-0-6)
(Thermodynamic 1I)

Fleduniau : il

ANNFNRUSTENINANNAY USHns wargungivewedlua aun1svesaniie mnuduiusvesundiiad

WnaiaNIEaNNaYRITEUUBIAYSENOURYY  ANEtesvassruumasTulawiindg  nasudaseRvduazyn

o

= [ °

FRveasuIgvs  ngigmadmiuszuvesrusenauine) autRgesiddua aunts Aud -quan naeian1y

q

a ¢

AUARVRITTUUMAIEDAUTENBY  WiianaNgauAR  waNNuBaTEAvddes wasWn1@fvesesdusenauig 9
Tuanswan  audfleniad aun1swandin aunasenineignin msewnaaudinavesiulauiinduasauna
Igne aunaufisened nsussyndldgenduismamnssuniilunisinueauaudianeslulaundind
TnglgluuTnanauunig 9

PVT behaviour. Volumetric equation of state. Maxwell’s relation. Criteria for equilibrium in one-
component systems. Stability of thermodynamic systems. Molar Gibbs free energy and fugacity of
pure component. Phase rule for one-component systems. Partial molar properties, Generalized Gibbs-
Duhem equation. Criteria for equilibrium in multicomponent-system. Phase rule for multicomponent-
system. Ideal gas mixture. Partial molar Gibbs free energy and fugacity of a component in a mixture.
Excess mixture properties. Activity coefficient equations. Vapor-liquid equilibria  Computational
calculations of thermodynamic properties and phase equilibria. Reaction equilibria. The application of

simulation software in the prediction of thermodynamic properties by various property models.
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CHE 300 msilnaululsesuanannssy 2(s/V)
(Industrial Training)
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A student is required to be trained in the industrial plant at least 6 weeks under supervision of staffs

assigned by the industry and the Department of Chemical Engineering.

CHE 301 N32UUNNTIAHIMNTTALAL 3(2-2-6)
(Chemical Process Industries)
A¥UsAUnNaY : CHE 103
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Introduction to chemical process industries which include raw materials and chemical reactions
leading to products. Principles of separation techniques. Process flowsheets of standard symbols.

Process utilities such as water supply, energy and wastes. Illustration of process plants such as paper,

cement, sugar, petrochemical and food industries. Visits to industrial plants.

CHE 333 nafansvaslnauazniseanuuuaunsal 3(3-0-6)

(Fluid Mechanics and Equipment Design)

AyrdsAunau : CHE 231
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Fluid statics and applications. Equations of fluid flow. Flow in pipes. Flow measurement. Pump.
Agitation. Particulate flow through fluid. Sedimentation. Flow in packed bed and filtration.
Fluidization. Centrifuge. Particulate size distribution and size reduction. Cyclone. The application of

simulation software in design and modeling of various kinds of momentum transfer equipment.

CHE 334 n1sanemaduiauazn1seaniuuaunsal 3(3-0-6)
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(Heat Transfer and Equipment Design)

JyrUsAunau : CHE 231
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Fundamentals of heat transfer and heat exchanger, Double pipe heat exchanger . Design of shell and
tube heat exchanger. Series & parallel arrangement. Condenser and reboiler. Evaporator. Plate heat
exchanger. Plate fin heat exchanger. Drier and Cooling tower. The application of simulation software

in design and modeling of various kinds of heat transfer equipment.

CHE 335 mssgmalauaznisaaniuuaunsal 3(3-0-6)

(Mass Transfer and Equipment Design)

AydsAunau : CHE 231
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Introduction. Mass transfer between phase. Equilibrium. Phase rule. Mass transfer equipment.
Equilibrium stage operation.  Distillation (binary). ~ Multicomponent distillation.  Sieve column
design. Liquid-liquid extraction. Solid-liquid leaching. Absorption/Stripping. Packed column design.
Adsorption. Fixed bed column design. The application of simulation software in design and modeling

of various kinds of mass transfer equipment.

CHE 343 sauwaranfiaiiuaznisaanuuuiniasufnal 3(3-0-6)
(Chemical Kinetics and Reactor Design)
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Review of kinetic theories. Definition of the rate of reaction. Types of reactor. Rate constant. Order of
reaction. Elementary and non-elementary reactions. Reversible reactions and equilibrium conversion.
Stoichiometric relationships in reaction rate. Isothermal reactor design with different type of reactors:
batch, plug flow reactor (PFR) and continuous stirred tank reactor (CSTR). Design equations for
multiple reactions in each type of reactor. Collection and analysis of rate data with differential and
integral method. Method of initial rates. Method of half-lives. Non-isothermal reactor design for
continuous-flow reactors at steady state. Application to the CSTR. Adsorption and solid catalyst

reaction. Effect of mass transfer in heterogeneous of gas-catalyst reaction.

CHE 451 msaanuuugunsalidena 3(3-0-6)
(Mechanical Design of Process Equipment)
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Introduction to the strength of engineering material. Standard mechanical design procedures of
process equipment using ASME Codes, APl Codes and AWWA Codes. Design of pressure vessels under
the internal pressure and external pressure. Openings. Connections. Flanges. Vertical supports and
horizontal supports. For examples: the design of heat exchangers, storage tanks and distillation

columns. Consideration of vessel thickness, design for safety, welding specification, joint efficiency,

pressure testing, inspection and quality control.

CHE 452 M32anuuulseuansainssund 3(3-0-6)
(Chemical Engineering Plant Design)

Jy1UsAunau : CHE 333, CHE 334, CHE 335 wag CHE 343
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The hierarchical approach to conceptual synthesis and design of chemical processes. Selection of
batch/continuous processes. Input-output and recycle structure of the process flowsheet. Separation
system. Heat exchanger networks. Cost diagram. Preliminary process optimization. Process retrofit.

Safety and waste minimization in process design. Process design project of a chemical plant.

CHE 454 1a5997U480NLUUNIIAINTTULAN 1(0-2-3)
(Chemical Engineering Design Project)
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Students are guided by the staff members of the department to work as a team. They will learn how
to apply the fundamentals of process design and process simulation software on the selected
process design problem. The students must be able to assess the performance of various kinds of
unit operations and overall process, to estimate the equipment size, and to optimize the design
under given process constraints or economic conditions. The students have to prepare a design

report after they have analyzed the complete design results. Each group will have an oral

examination.

CHE 461 Wadanszuiun1sLasnIsAIuAY 3(3-0-6)
(Process Dynamics and Control)

AUsduniau : CHE 333, CHE 343, MTH 201
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Modeling of processes and control systems. Applications of Laplace Transform and block diagram of
the Process. Dynamics of the first and higher order processes. Feedback control. Stability analysis of
the control loop. Frequency response and control system designs. Forward and multivariable
process control. Introduction to control system instrumentation. Introduction to advanced control

system e.g. cascade, override, etc. Introduction to automatic control.

CHE 462 n3asiiasalunszurunismand 3(3-0-6)
(Chemical Process Instrumentation)
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Measurement and instrumentation in chemical plants. Principles and application of various sensors
including temperature, force, pressure, flow, level, composition in liquid and gas phase, turbidity, and

humidity. Instrument interfacing techniques. Programmable Logic Controllers (PLC) and ladder

programming

CHE 471 Jaalfnssuuaznisiaentdy 3(3-0-6)
(Engineering Materials and Selection)
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Introduction to materials and selection. Mechanical and physical properties of materials. Mechanical
testing. Factor affecting properties and structure-property-processing relationship. Phase diagram,
grain structure and deformation of solids. Classification, structure and properties of engineering
materials, i.e., metals, ceramics, polymers and composites. Processing and treatment of engineering

materials. Construction materials. Fundamental of corrosion theory, types of corrosion and corrosion

prevention. Materials selection and uses in engineering design.

CHE 473 anuvasndislulssnugnainnisund 3(3-0-6)
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(Chemical Plant Safety)
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Principles of chemical plant safety and loss prevention. Principle of safety management. Toxicology
and chemical industrial hygiene. Toxic release and dispersion models. Fires and explosions. Design
for prevent fire and explosion. Introduction to reliefs and relief sizing. Hazard Identification and risk
assessment. Legislation and safety laws.

CHE 481 U{uAn133Anssuadl 1 2(1-3-4)
(Chemical Engineering Laboratory I)

AyrUsAunau : CHE 333, CHE 334
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Chemical Engineering Laboratory 1 is designed to expose the students to the mechanisms and
operation of the equipment related to fluid mechanics, size reduction and separations. Students will
learn how to analyze the data obtained from the experiments.

CHE 482 Ufufn1s3aAanssuiadl 2 2(1-3-4)
(Chemical Engineering Laboratory II)
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AvdsAunau : CHE 334, CHE 335 vi3aliguniauny CHE 335
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Chemical Engineering Laboratory 2 is designed to expose the students to the mechanisms and
operation of the equipment related to heat and mass transfer, chemical kinetics and process control.
Students will learn how to analyze the data obtained from the experiments.

CHE 483 duuunyssysy1ns 1(0-2-3)

(Undergraduate Seminar)
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The undergraduate seminar requires each student to search a research paper in the areas of chemical
engineering and to give a presentation in the class under supervision of an advisor. The fundamental
knowledge and references are necessary for analysis and understanding of the content of that

research. The students will be trained to give presentation and to participate in academic discussion.

Submission of report is required after the presentation.

CHE 484 Tas991u3Aanssuiadl 1 1(0-2-3)
(Chemical Engineering Project I)
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Students are required to choose interested research problems (projects) related to chemical
engineering. They are encouraged to work in groups under supervision of the staff members of the
department. Each group has to prepare a project proposal which consists of well defined objectives
and methodology of the selected project and present the proposal to the staff members and other

students.

CHE 485 1a5331U3AIN3uLAll 2 3(0-6-9)
(Chemical Engineering Project Il)

AyUsAunauy : CHE 484
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This course is the continuation of CHE 484. Students are guided by the staff members of the
department to work as a team. They will learn how to make a plan and work accordingly. They have

to prepare report after they have completed the experiments and analyzed results. Each group will

have an oral examination.
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CHE 492 Wiatoiey 1 3(3-0-6)
(Special Topics 1)
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 493 Windoiiey 2 3(3-0-6)
(Special Topics I1)
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 494 viataiiay 3 3(3-0-6)
(Special Topics i)
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Teaching of special topics related to chemical engineering which are of current interest.

CHE 510 IngnAanswadiasuazimalulad 3(3-0-9)
(Polymer Science and Technology)
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Introduction. Types of polymers. Bonding in polymers. Stereoisomerism. Polymer morphology.
Polymer synthesis.  Molecular weight characterization and determination (Osmometry, Light
scattering, viscosity measurement, gel permation chromatography). Polymer solubility and solutions.

Transitions in polymers: glass transition temperature and melting. Polymer processing. Industrial

polymer: plastics, resins, natural and synthetic rubbers.

CHE 512 walulagiusuiusuaansieu 3(3-0-9)
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(Synthetic Membrane Technology)
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Principles of synthetic membrane separation and concentration processes.  Preparation and
characterization of synthetic membranes. Theory and mass transfer in membrane separation
processes, for examples, reverse osmosis, ultrafiltration, microfiltration and gas separation.

Membrane separation equipments and process design.  Application of membrane separation

processes.

CHE 513 3A2N33UTEUUYINGN 3(3-0-9)
(Biosystem Engineering)
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Understanding of basic life science and physiology. Application of engineering principles. Basic
chemical engineering principles, for example, heat and mass transfer, kinetics, and control, to analyze
physiological systems. Separated into 3 levels: global level, organ and tissue level, and cellular level.

Global level: ecology systems, species, and interactions. Organ and tissue level: transport phenomena

in the body. Cellular level: cell differentiation, DNA, and RNA

CHE 514 ngndansnasnaluladasantsanang 3(3-0-9)
(Surfactant Science and Technology)

Av1UsAUnaY Physical Chemistry or Equivalent
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Surface chemistry. Characteristics of surfactant. Micelle formation. Solubilization. Phase and phase
diagram. Surfactant adsorption at solid/liquid interface. Foams. Precipitation and industrial

applications.

CHE 520 walulagUlnsideusnazUlnsad 3(3-0-9)
(Petroleum and Petrochemical Technology)
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Distillation and refining processes used in petroleum industry. Chemistry and properties of petroleum
and refined products. Synthesis processes from natural gas and refined liquids and gases from

petroleum refining. Petrochemical industry.

CHE 522 Anu3duwizlun1seanuuu 1: @aEMNssULAasIsUYIA 3(3-0-9)
(Design Know-How |: Natural Gas Industry)

AdsAunau : Tl
miaamwuLLazmiﬁwmmﬂismumiuazLﬂ%ﬂﬂﬁﬂamsmwwu':;&JaEJ'NazLﬁam%aﬁaﬂ%’mmifa&iwﬁn%&ﬁy’a
TunguuazludelfifsuieUszaunisaluazanuidnme  nsawin waenstiteya wasu1nsgIunie
Amnssu dwfumeluladéusing o Aldlugramnssuegauiiads mssenuuiiielissuu/nsguiunisiin
Ignuiiidosnts mssenuuulaeiliiseuuasnds wagmstlestunmsgnydouazgfivmnene 4 msliasizi
whlatlgwnisesnuuu wagnisvheureaaiesdie/syuunsyuaunmsiildanansavauldudeiaulalidiud
whumsdmnaeenuuueiesiie/gunsal/nszuiumslu/lssnmy/granvnssunenuiasssuva

Application of underlying principles and theories as well as relevant experiences, knowledge and
know-how in designing and calculation data and standard of different technology for practical
industrial application. Design of reliable and successful operation of process/system. Safety and
hazardous prevention and consideration in design. Analysis and trouble shooting improved design and
operation. Emphasis is given to equipment, devices, processes and plants relevant to gas separation

industry.

CHE 523 anu3dnwizluniseanuuu 2: geaminssutinsiall 3(3-0-9)
(Design Know-How II: Petrochemical Industry)

Fyrvepunay ; Tl
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AAeAReiUIY CHE 522 wirgiiulunanamnssutinsiad

Similar to CHE 522. The emphasis is, however, on petrochemical industry.

CHE 530 n1sunUnvaadeaingnavnssy 3(3-0-9)
(Industrial Waste Treatment)

AUsAunau : Ll

uvsrulin Snwzuazesdusznausn  vemandsaingramings lasrudainds uafivluenna mnves
e wazvendudunie wanszvuvemafiviedwnden wRspIusuANNWANAdeN  MIsdanisveade
Tulsanu nmsdrsradiuaiivia malulagnisiidauasnismiuanueadenie 9 Ingsiudawuinimis
P9nKUU NMsdantswazimalulaglunisindpvends veudsdunsie wazisminveadsdunsng 1IMIN1INNT
UnUauazminvandeaingnainngsy

Sources, characteristics and composition of various industrial wastes such as wastewater, air pollution,
solid waste, and hazardous waste. Impacts of environmental pollution. Environmental quality
standards. In-plant waste management. Stream sanitation surveys. Industrial wastes technology and

control as well as concept designs. Waste management and treatment methods. Hazardous wastes

and disposal methods. Remedial measures for treatment and disposal of industrial wastes.

CHE 540 3AN33daadl 3(3-0-9)
(Biochemical Engineering)

rdsAunau : il

winmsvedimnssuduaiivesnszuiunsiifivatdunid uaseulullugnamnsnilasaseuaquitideselud
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saunamanivesUfizensslaegdunid Unngnisaiinemlussuunswiin nsesnuuuuazmsinsziinied
ﬂﬁmaﬁ%wmwﬁmsﬁaﬁ%wmLLasﬂixmumifﬂ'aLﬁaqmﬂmzmumwﬁﬂ

Biochemical engineering principles of the industrial microbial and enzyme. Processes that cover the
following topics: kinetics of enzyme catalyzed reaction, isolation and utilization of enzymes,
metabolic pathways and energetics, kinetics of microbe-catalyzed reactions, transport phenomena in
microbial systems, design and analysis of bio-reactors, pure culture fermentation and downstream

processing.

CHE 541 ANg1Aan3n1581158 msuddanssuadl 3(3-0-9)
(Food Science for Chemical Engineering)

Fyrdepunau : il



53

DIAUTENOUNIUATNANTDIDINIT AMAIMNILATUINT LLazmaﬁumﬂizmummﬂ‘i‘gﬂﬁﬁm'a@mﬂ'mwmmi
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nanligy

Chemical composition of food, their nutritive values and the processing effects. Microorganisms and
their effect on food. Principles of food preservation in brief. Food additives and their utilization.

Important commodities and processing.

CHE 542 nN52UUNITNENINIT 3(3-0-9)
(Food Manufacturing)

L]

AyrdsAunay : Ll
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Raw materials and post-harvest technology. Thermal processing of foods, (blanching, pasteurization
and sterilization), canning, aseptic processing and packaging, drying and dehydration. Intermediate

moisture food, extrusion, and microwave cooking. Non-thermal processing: chilling, freezing, ionising

radiation, chemical preservation and fermentation. Fundamentals of food packaging.

CHE 543 3AN333AL3IUA381335WuS 3(3-0-9)

(Heterogeneous Catalytic Reaction Engineering)

LY

. X e
ydefunion : Yuediuanasdiaeu

Y

D

v
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Fundamentals of catalyst and catalytic reaction processes. Basic concept of catalysis. Kinetics of
catalysis reaction. Type of catalyst. Catalyst preparation. Catalyst Deactivation. Fundamental of

catalyst characterization. Application of heterogeneous catalysts.

CHE 544 walulagnisinanuiiulagldarudouiduwnandssnu 3(3-0-9)
(Heat Driven Cooling Technology)

Fulsduniow : CHE 241 w3e l@suayinandsau
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Basic refrigeration cycles. Heat driven cooling principle. Equipment in cooling system. Refrigerants.
Phychrometry. Cooling load calculation. Absorption refrigeration cycle. Adsorption refrigeration cycle.
Chemical reaction refrigeration cycle. Ejector refrigeration cycle. Duplex-Rankine cycle. Desiccant

cooling cycles. Evaporative cooling. Heat sources for heat driven cooling cycles. Applications of heat

driven cooling system.

ChE 546 nsuanuazn1sifidamndsdann 3(3-0-9)
(Biofuel Production and Utilization)

AUsAunouw : il
Amnssumaniuayinermansvoamkandeimasanmlaenszuiunsiildnasumnduaiuargumad
autRvendomastinmuaznislilundessuddununiely nsugenaniuazulovisvesnmsudnuaznisld
\dowmdsTanm Svsnavesnsndnuaznisliidemdsiin millidedunadeunardiay msuseduiging®in
vesnnanuarnsidemadann

Engineering and science of biofuel production through biochemical conversion and thermochemical
conversion processes. Biofuel properties and utilization in internal combustion engines. Economics

and policies of biofuel production and utilization. Environmental and societal impacts of biofuel

production and utilization. Life cycle assessment of biofuel production and utilization.

CHE 554 3aqnssunisialnd 1 3(3-0-9)
(Combustion Engineering 1)

Avrdeduriau : mstemnaauazAuteu vidatuetiunasiidavesdmou
AMUAAYTOINAUNAANARSLATILAE NTEUIUNTENINVRINTEUIUN LU LT nsanliveademas mswilnd
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The importance of chemical kinetic and transport processes in combustion. Ignition of fuel. Droplet
vaporization and combustion. Combustion of solid and gaseous fuels. Structure and stability of

laminar and turbulent flame. Mechanism and kinetics of pollutants formation during combustion.
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CHE 555 Aaanssunswlug 2 3(3-0-9)
(Combustion Engineering I1)

Avrdedutay : nsdemsesuazauieu vieluetiugaeitiavesey
nsuszgnimguiniswlndidieldfunawlvdifomauia diuuasvssudaduiiuuardung Shanism
Infuaganiild nisideniusiuaranssouy Mylsziniseaniuuviearilnimmguiuagufon ns
somanufeuluionlniiiazsruuifuniuanuiou vlsvemiloleth uanmngaamngs ssuuAIUAN
uazAUUARANY

Combustion theory of gas, oil and coal. Burner selection and performance. Furnace analysis and

design. Heat transfer in furnace and heat recovery systems. System and performance of industrial

boilers and furnaces including control and safety. Pollution control in combustion process.

CHE 556 wnlulafivaditoinds 3(3-0-9)

(Fuel Cell Technology)

eAunau : Ll

winmsiuguvesnalulafisadifomds meaniduavessadfemdmiadg 4 uazanznisiiny ms
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domds madszgndldnumalulafioaditomas

Fundamental aspects of the fuel cell technology. Comprehensive review of fuel cell types and their
operating parameters. Application of chemical and engineering disciplines to design fuel cell

components and fuel cell systems. Fuel cell technology application.

CHE 572 wATAlUN1SATLIUNISIAINTTUAN 2 3(2-2-6)
(Computational Techniques in Chemical Engineering II)
Fyrvepunay ; Tl

@

nsUszyndlmenduifdnsagy MATLAB lunsudtgmimaimnssuiaiisnginisiBeiuay dudugid
fugnumadeulusunsy MATLAB ievniniusznaudie n1snumaunislélusunsy MATLAB n1siiasies
aun1sonnosuagn1sAwsimesluannis msufaumadsoyiusuuussun Heifuaumaieauas
aunIYn Nsuiaunsdseyiusies nsmanzmuzaumedsn1eng 9 n1sldlusunsu SIMULINK Tunis
PATILUATBONWUUTEUUAIUAL

Using MATLAB as a computational tool for solving problems in chemical engineering for students with

prior knowledge in MATLAB programming. Topics included: Review of MATLAB basics. Regression and



56

parameter identification. Solving Ordinary Differential Equation (ODE). Solving Partial Differential

Equation (PDE). Various methods for optimization. SIMULINK for analysis and design of control system.

CHE 573 n15uAdsynin193aanssuadl 3(3-0-9)
(Problem Solving in Chemical Engineering)

a -

Ftsduniou : il

Jnilduividestuiitumaiialunsuitgmieisnmsfanivimnesy nagns wasmadelunision way
nsimuatlan mslesigideya nsiadule AaenaumsUsediy msAuaman s ivanzay

This is an introduction course in engineering problem solving and design which consists of problem

definition and identification, techniques in data analysis, strategies in problem solving with engineering

approaches, decision making and evaluation as well as optimization.

CHE 574 msufilutgyimlugaavnssaadl 3(1-4-9)
(Chemical Industrial Problem Solving)

sAunay : lid

dnfnwrhmauitymatiiiatululssnugramnssy iledunafisyulszaunisal wasanuannsoly
nsUssgndldnnudifieuddgmitindusidugramnssnailasdnAnwasdeadruforaululsen 14
niwensuargunsaivedssnu Ineflerasdlulimuusiosvaiiaue ddunsufsinuduindnuazdesd
Aanssudell Muunlangdymsiutuszaiiehelsmu 819158 waziindne dndnwduainivdogand
wuamslunsundeymn éfaﬂddiﬁEmuLLax‘ﬁhLauamaﬁﬁuluﬁﬂissqu

Students are required to solve real problems in the industry. This will help the students gain more
experience and improve their ability to apply their knowledge to solve problems in chemical
industry. The students are assigned to work in a sponsoring company and use the company’s own
resources and equipment. The students work under regular guidance of the project advisor. The
following steps are included in the activities: problem statements defined by the parties, i.e. the
company, students and project advisor, a written investigative memorandum, presenting a proposal,

final report and final presentation.

CHE 591 n1sAnwnidedase 3(3-0-9)
(Independent Study)

Aleduniau : il
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Self study on selected topics with guidance from supervisor. Chosen topics must be approved by the

Department of Chemical Engineering.

swiviiaseulfutindnuuenainienm

CHE 104 ﬁugmauqamammaswé’amu 3(3-0-6)
(Fundamentals of Material and Energy Balances)

AUsAunau : Ll

nMsfmaiugumAmnse audRiduaduasiafineniwiasnssuiunis o1fidy anudu n1sBuda ns
azany wavMINNKAN auURduvnamans 1w wus1al anuiouvesdjisenall Anuiourainisazany
LAYAIIUSBUVDINITHEN au@amammazwé’amuﬂumﬂizmumiﬁamumqﬁmazamaﬂﬂmﬁa dURaNIA
asuazndanuvessrvurateniheuinnis Jeudeuseu Jeudiy uazsLig NSATUIUHUAALINAT
wazANTOUTINAUY

Basic engineering calculations. Chemical and physico-chemical properties and processes such as
humidity, saturation, solubility and crystallization. Thermodynamic parameters such as enthalpy, heat
of reaction, heat of solution and heat of mixing. Material and energy balances on steady and
unsteady state processes. Material and energy balances on multiple units, recycling, bypassing and

purging. Simultaneous uses of material and energy balances.

1.13 szidsuamnimenaemalulagnszaaundisuys Tdien1sfnunseaudtyyns aunsegineasideala
INNIAKUIN A
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1 5A.03.9MY A7y Ph.D. (Biochemical 10 10 10 10 10
Engineering)
University of California, Irvine,
U.S.A

2 5A.A3. 381 wnlngsd Doctorate (Chem. Eng.) 10 10 10 10 10
INP Toulouse, France

3 NALAS. USRI UWANY Ph.D. (Chem.Eng.) 10 10 10 10 10
Syracuse University, U.S.A.

a HALAS.UUAUNS  ATagRy Ph.D. (Material Engineering 10 10 10 10 10
and Materials Design)
University of Nottingham,
England

5 A3.N31835508 URaATRYRN PhD. (Chemistry) 10 10 10 10 10
Université Louis Pasteur
(Strasbourg 1), France
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1 57.03.Japyns Nlvnadiug D.Eng. (Water and Wastewater 6 6 6 6 6
Eng.)
AIT, Thailand

2 sA.as il Seadalyaina Dr.rer. nat (Tech. Chem.) 3 3 3 3 3
Insitut ftr Technische Chemie
der Universitat Hannover,
Germany

3 0588 \Ae D.Eng. (Energy Technology) 3 3 3 3 3
ALT, Thailand
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D.Eng. (Chemical Engineering)
The University of Tokyo,

Japan
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Ph.D. (Chemical Engineering)
University of Illinois at

Chicago, US.A.
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Ph.D. (Chemical and
Petroleum-Refining
Engineering)

Colorado School of Mines,

U.S.A.
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Ph.D. (Bioprocess Eng.),
Cornell U., USA.
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Ph.D. (Chemical Engineering)
Imperial College, University of

London, England
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Ph.D. (Chemical Engineering)
UMIST, England
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Ph.D. (Process Integration)
University of Manchester
Institute of Science and

Technology, England
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Ph.D. (Chemical Engineering)
Vanderbilt University,
Nashville, TN, U.S.A.
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Ph.D. (Energy Technology)
Royal Institute of Technology,
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Ph.D. (Chemical Engineering)
University of New Brunswick,

Canada
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Head, Department of Chemical Engineering

Piyabutr Wanichpongpan

Department of Chemical Engineering

Ampai Chanachai

Anawat Sungpet

Asawin  Meechai

Bunyaphat Suphanit

Chutima Kongvarhodom

Jindarat Pimsamarn

Associate Professor

B.Eng. (Chem. Eng., KMITT)

M.Eng. (Env. Tech., KMITT)

D.Eng. (Water and Wastewater Eng., AIT)

Assistant Professor

B.Sc. (Chem., KMITT)
M.Eng. (Chem. Eng., KMITT)
Ph.D. (Chem. Eng., KMUTT)

Associate Professor

B.Sc. (Chem. Tech., CU)

Ph.D. (Chem. & Petro. Ref. Eng,,
Colorado School of Mines, USA)

Associate Professor

B.Sc. (Biology, CMU)

M.Sc. (Biochem., MU)

Ph.D. (Biochem. Eng., U. of California, USA)

Assistant Professor

B.Eng. (Chem. Eng., KMITT)

M.Sc. (Process Integration, UMIST, UK)
Ph.D. (Process Integration, UMIST, UK)

Lecturer

B.Eng. (Chem. Eng., KMITL)

M.Sc. (Petrochem. Tech., PPC, CU)
Ph.D. (Chem. Eng., U. of New Brunswick,
Canada)

Assistant Professor

B.Sc. (Chem., RU)
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M.Eng. (Chem., KMITT)
Ph.D. (Chem. Eng., Syracuse U., USA)

Associate Professor

B.S. (Chem. Eng. (Hons), California Institute of
Technology, Pasadena, CA, USA)

Ph.D. (Chem. Eng., Cornell University, Ithaca,
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Assistant Professor
B.Eng. (Chem.Eng.(Hons.l), KMITT)
Ph.D. (Material Eng. U. of Nottingham, UK)

Lecturer

B.Sc. (Chemistry, University of Louis Pasteur,
Strasbourg, France)

M.Sc. (Organic and supramolecular Chemistry
University of Louis Pasteur, Strasbourg, France)
M.Sc. (Polymer, Surface and Material
Chemistry University of Louis Pasteur,
Strasbourg, France)

Ph.D. (Material Chemistry, University of Louis

Pasteur, Strasbourg, France)

Associate Professor

B.Sc. (Materials Sci., CU)

M.Eng. (Chem. Eng., KMITT)

M.Eng. (U. of Hawaii, USA)

Ph.D. (Chem.Eng., Illinois Inst. of Tech., USA)

Associate Professor

B.Eng. (PSU)

M.Eng. (Chem. Eng., KMITT, UK)
Ph.D. (Chem. Eng., UMIST, UK)

Associate Professor

B.Sc. (Microbiology (Hons), KMITT)
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M.Eng. (Chem. Eng., CU)
Ph.D. (Chem. Eng., Imperial College, UK)

Associate Professor

B.Eng. (Chem. Eng., KMITT)
M.Eng. (Energy Tech., KMITT)
D.Eng. (Energy Tech., AIT)

Assistant Professor

B.Eng., M.Eng. (KMITT)

M.S. (Chem. Eng., U. of Tennessee, USA)
Ph.D. (Chem. Eng., Vanderbilt U., USA)

Professor

B.Eng. (Chem. Eng., Tokyo Inst. of Tech., Japan)
M.Eng. (Ind. Eng., Tokyo Inst. of Tech., Japan)
D.Eng. (Chem. Eng., U. of Tokyo, Japan)

Associate Professor
B.Sc., M.Sc. (Chem. Tech., CU)
DEA (Chem. Eng., INP Toulouse)

Doctorate (Chem. Eng., INP Toulouse, France)

Associate Professor

B.Eng. (Ferment. Tech., Osaka U., Japan)
M.Eng. (Ferment. Tech., Osaka U., Japan)
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Assistant Professor
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1. fas. N3 YeauIINe Biochemical and Bioprocess engineering

2. 5A.99. E‘fm’c’j wiLfiy Combustion technology

3. 3R e winlngsd Air pollution

4. sA@s. el Seudmlayay1na | Biochemical and Bioprocess engineering

5 5A.9%. Yoruyns mﬁﬂjmﬁﬁuﬁ: Membrane technology applicable for waste
treatement, Chitin and chitosan Production

6.  IA.AT. auiln mﬁaﬂqa Bioseparation (surfactant application), Bioprocesses

7. 3A.99. AR USu5Y129n3 Drying technology, Heat and mass transfer in porous
material

8. AP oUW daioss Facilitated transport membranes
Molecular orbital Computation

9. 3A.AT. Ejmmﬁfl WoALEUINE Catalyst Preparation and Characterization
- Catalysis and Chemical Reaction Engineering
- Clean/Alternative fuel production
- Hydrogen and Fuel cells technology
- Trouble shooting and process simulation in Petroleum
and Petrochemical Industry

10. sA.AS.  YIYIUN  WEdw Biomedical Engineering

11.  A.93. DA g System Biology

12, WA.AT. 29e Tavy Pilot plant design, scale up

13.  nA.Ag. Juasel  usanu Organic vapor absorption in polymer
Membrane Bioprocesses

14, wees.  yueie gnily Process design and synthesis,
Design of separation system

15 wA.As.  uads U3navan Sustainable Energy, Refrigeration Technology

16. weas.  Uwduns  esagy Material Science

17. wAas.  o1lw yuglye Membrane Technology

18. . NFITIU  UINDY Functional material and nanomaterial science

19. @ ‘qam nanlsny Degradation and corrosion of steels, Computational fluid
dynamic modeling
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11 wsENR LRy a9nR UAINYITBRAUINT INYUVANTE I TIFUILTUNS 26U, Aenssuadl
12 Wweiling dass SORPIERRHEE AU, IMNTIULAL
13 UNAINYEYT L UWANINIRBUTANR 26U, Aensuedl
14 W33 1EW WIMeaLLing AU, IMNTIULAL
15 WNATIAAAINS Funidiuues WIS TAN Y 7.0, IENTIuel
16 WA Urumiies WNIMRY IR AU, IMNTIULAL

2.7 fandsgninennsguseivednuiuindnynaennangns

2.7.1

272  FUIUUNANN

n1A3v17 TununsiuinAnwuazddnsanisdnuiluszes 59

UIUDIN5EUTEIN 19 AU

. - FwutnAneudazlnisinen
FuIuUNANE
2559 2560 2561 2562 2563
Ui 1 40 40 40 40 40
Fuli 2 a2 40 40 40 40
Fudi 3 a5 42 40 40 40
T 4 33 45 a2 40 a0
33U 160 167 162 160 160
AAINAEdSINISANYN 33 45 42 40 40

o

AsUNG srezIadnw 4 U (Fawstnis@nen 2559 wWuduly)

wing

Fu 1 40 AU
ST 2 40 AU
T 3 40 AU
7 40 AU
samndud 160 A

v
v [ ]

FatU DRIIEIUTENIND158UTEIN Mo UIUNANY) WU 1:8.42
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2.8.1
JuUszanausesu (il um)

INIIANANTEUY A1ANTSANYA UnmsAnu
AU3INSANK (WMHndne) UM 56,000 112,000Um
Alienaenavangns AL/UTM 448,000

18ad8AII5U Ysuuszauna
(UmA) 2559 2560 2561 2562 2563
ANANTEU 17,920,000 18,704,000 18,144,000 17,920,000 17,920,000
394 17,920,000 18,704,000 18,144,000 17,920,000 17,920,000
UUsENRUI8318 (Mg Un)
- Yauuszan
NUINRY
2559 2560 2561 2562 2563
1. ﬁiﬂ‘l’l’ﬁhﬂw‘laﬂﬂﬁ 6,236,160 6,610,330 7,006,949 7,427,366 7,873,008
HuLou 5,568,000 5,902,080 6,256,205 6,631,577 7,029,472
alafnng 12% 668,160 708,250 750,745 795,789 843,537
2. AnldIneaduIIU 4,800,329 | 4,996,168 | 4,856,283 | 4,800,329 | 4,800,329
2.1 ANMDULNU 324,000 324,000 324,000 324,000 324,000
2.2 Anlidny 640,000 668,000 648,000 640,000 640,000
2.3 ﬂ"ﬁlﬁﬂ 240,000 250,500 243,000 240,000 240,000
2.4 ﬁ’]ﬂ’]ﬁ’ﬁ%ﬂiﬂﬂ 240,000 250,500 243,000 240,000 240,000
2.5 'ﬁ’]EJﬁ]"]EJgu 31891873%1) 3,356,329 3,503,168 3,398,283 3,356,329 3,356,329
(ﬁyugm
3. a8 lium Inenay 4,800,000 5,010,000 4,860,000 4,800,000 4,800,000
squﬁaéu 15,836,489 | 16,161,498 | 16,723,232 | 17,027,695 | 17,473,337
AldaeRemItindne 98,978 99,500 103,230 106,423 109,208
Anldsneaadaiitninen 103,468
S5URNSIUTY 2,083,511 2,087,502 1,420,768 892,305 446,663
282 UHUNRINVANGAS
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WY nagwns VANFIUAIUY/
1. wnumsiaumangaslvaenndesiv | 1. anfiunisnuniudeimug 1. anuianelavesmuieaIun
1M5gIUVDIUTEINA (Compliance WNTVBIMANGAS LNENTIAARY Ui
to the Thai Qualification AUADAAADITUNINTFIUTD

- 2. Wan1TIAI0lUEAVEANVDY
Framework) kazai1nIgIuanIIfIng UTznALazUINIgIUEINS

2. wnumsfanunsWisunlatedns | 2. Ysuusuilemvemangnsuay VIangRIaNRLIe vy

AatiladlusuninsgiuaInad eI aenuiuNanIsseus nguen
Netes wazwalulagNineites JELEN

3 3. pansasnAnwlUEnau
3. wwunsAnmukansivdngastuld | 3. dfanssuuseiunmunindmsu

wieuviaaiatesmndumssuilama ToMVUALRINNZYDINANGNT
AaLitusing q nyninefiAgades 4. dananssudsziunmunw
WY ANNRNTY TnAnw dmdunginidadon
HUsENIUATS 5. auflunsnumulayyiuuse

wanansiduszey 9 vn 57
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283 MIANRUIYARINT

A1) ASASENASANNSUBNNTI LN

finsuguimauuznuinisduagunensdlnd Widanuiuwasidilawloueves

W Ing1de/masnaulundngnsiaeu

duadSuernsdlndlviinsiiunuaiug asuaiuussaunisaliiedaasunisaounas
ny3dgegesaLledlagniunsiiduaense Msatuayuaun1sAneise Rnausu g

NUMANNTHaINAINIUBIANTIN 4 MFUTEIUNIANNTNSIUUTEWALAE/ /Y30

[
v

ssUsene vionmsaieriunuysyaunmsal netililulumussifevresuminende

Q) ATHRILIYNYEAISIANISEEUNITEDY NTIALAEN1SUTELIUNE

duaSuennsdliinsiiunuanud afaaSuszaumsaliieduasunisaoulay N3
TReetadeliies nsatuayuiunsAnyisie Rnousy anumsivinisway Jugnly
83ANIAN 9 MIUTERUNTINMINTulszIALaz/M3of1sUseina vie N1saite

Wi uUsyaunsel

nsLiiuETnwen1sIANTSeuNsaR kAN TUsEURAlIILaTY

A)  NIFHAILNITINITUAZITITNAIUDU )

nsiduslufanssuuimainnmsunguuineItestumsiaunusuag

ARSI
N3N TEAURINTTIWANUNMAIINMINTNELaeR N SHRUIUTEWA
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3.1 81A19NAIYIAINTTULAL]
Medvenssuell inIngrdemalulagnszasundsuys nensdulud we. 2517 lnedalilinisiseunisasuly
szAUUSe193 uazlaudindny)  N1A3YN° ANSWAILINITSEUNTaY 9IUITY LazUTN1TITINTT UInaen
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»
A
4

4
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_ W

A1NIUAIAIVIAINTTULAL

meluaiasusenaumedidnneanuasnIndmsumsiteunisaeu kazwddennuneg tneflvieaussensvun
A1 80 AW FIUIU 2 YiB9  VUIAAINY 40 AW T 1 Wioe  visausegudunuvInaNg 40 AN 31U 1
Vios uariesUseyunguges 1 vies Seanunsaldlunisussenengudesdnui 20 auld uenainiduiviesduminig

#1199 MmNy warn1siseunsasu SenunsagseazidunvesiesljuRnisenen laluenansdiui 4

WoIUTT818 ChE 224 TUINAINUY 80 AU



WoIUT3818 ChE 226 VUINAINT 40 AY
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WiesUsyyn ChE 223 Yu1AALY 20 AL

o

Tagtiuamsimnssuniinsgetonstisunisusvupantnenssunelulasnisueneians wWeliliauvivade

o g ' o @ o o a v o & A v o 1
wiaunsansisyUlamsing q AndudmsunisiSeunisaeu waen1sliuins  Tesunsiiunlasunisusudssludng

v
a

e 1w anndnenssunieusne1ns wesUssyuduuun drdnauniedv Wuiu  dmsululsuuszanm 2561 9

t%

9in15USUUIRIUTTENETEN 2 Wed Yiowseyungudeos 1 vied eainen91se iesufuknisnans viesansiadl

a
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4.1 veelfURnsnmIvimnTsuwall

WesUufn1svesniadrndmnssuall 195, Sinsesdeuargunsniingg unue Feanunsaununldlunisieunis

aou wazaddeldegafiusednsain lnewlseantadu 2 Usennde

4.1.1

Vesuuinisdmsunisiseunisaeu FeiiviesufURins 3 wlla lawn
1) viesUuRnisiamiemiig (@wiuiv ChE 481 uay 482)
2) viefuRnsneuiiunes

3) viefuRnaaiidunsd (Gwiuiv Che 212)

4.1.2 vieeUuRnsdmiuanidy

4.2 viesufuRnisianizuiie (Unit operation) fivesesiawargunsainsiieunsasu dssen1snadeluil

4.2.1
4.2.2
423
4.2.4
4.2.5
4.2.6
4.2.7
4.2.8
4.2.9

i T

WesuRn1siangmiae ChE 132 Workshop

Temperature Control and Plate Heat Exchanger (#199 ChE 132 Workshop)

Ball Mill and Laboratory Sieve Machine (#a3 ChE 211)

Jar Tester (Sedimentation and Coagulation) (#as ChE 324)

Friction Loss and Flow Measurement (#94 ChE 132 Workshop)

Mixing Tank and Agitator (a3 ChE 324)

Plate and Frame Filtration (Filter Press) (#94 ChE 132 Workshop)

Thermal Conductivity (Determination of Conductivity of Liquid and Solid) (83 ChE 322)
Flash Evaporator (1183 ChE 132 Workshop)

Free and Forced Convection (#1849 ChE 326)

4.2.10 Cooling Tower (#84 ChE 132 Workshop)
4.2.11 Batch Tray Dryer (83 ChE 132 Workshop)
4.2.12 Fluidization Heat Transfer (#a3 ChE 132 Workshop)
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4.2.13 Bubble Column (#84 ChE 132 Workshop)

4.2.14 Packed Tower Absorption (#84 ChE 132 Workshop)

4.2.15 Multistage Batch Distillation (#a3 ChE 132 Workshop)
4.2.16 Multistage Continuous Distillation (#84 ChE 132 Workshop)
4.2.17 Dynamics Stirred Tanks (#83 ChE 132 Workshop)

4.2.18 Estimation of Kinetics Parameter (%84 ChE 427)

4.2.19 Liquid-liquid Extraction (#84 ChE 132 Workshop)

4.2.20 Boiling Heat Transfer (a3 ChE 132 Workshop)

4.2.21 Tubular Flow Reactor (#84 ChE 132 Workshop)

WNUNT3SBUNSAUYBWIBIURURN SN IzMUIe 1 2 1e3Ae InUfuinisamemhenamnssuedl 1 way
wuRnsanzrien1imnssueil 2 (ChE Unit Operation Lab | and 1) @silsnenisldiasestianavgunsal

#1199 Tuusagndngnsnail

ChE 481 Chemical Engineering Lab |

ChE 482 Chemical Engineering Lab |l

Ball Mill

Batch Tray Dryer

Dynamic Stirred Tank

Cooling Tower

Bubble Column

Agitated-film Flash Evaporator

Friction Loss and Flow Measurement

Estimation of Kinetic Parameters

Free/Force Convection

Temperature Control

Mixing Tank

Fluidization Heat Transfer

Plate and Frame Filtration

Liquid-liquid Extraction

Boiling Heat Transfer

Multistage Distillation

Sedimentation and Coagulation

Packed Tower Absorption

Thermal Conductivity of Liquid &

Tubular Flow Reactor

4.3 Viosuiinsaeuiiawes lddmsudseneunisiseunisaeuliivmdimnssuaiiang o lnengluiosdsenaume
LA309ADNNIMDSLUURASLAE (Desktop PC i7) 91W3U 40 LATBY N30UMIBY0NLITTIA0INTZUIUNITNINIAINTIULAT

Aspen engineering suite ¥83U3EN Aspentech
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441
442
443
444
4.4.5
44.6
447
448

75

E-rammy

"Rt

Vel UAmsalduvsdnindundmnssundl

[

Identification of unknown organic compounds.

Determination of melting points.

Biodiesel synthesis and saponification.

Viscosity of polymer solutions.

Partial molar volumes of sodium chloride solution.

Ideality of solutions from solubility curves.

Chemical reaction of iodide and persulfate ion: Part 1 Rate equation.

Chemical reaction of iodide and persulfate ion: Part 2 Effect of temperature.

4.5 vieeUuiinsdmiuaide finvesileuarguniain1sideianznns (Research Instrument) dasneniseelul

451
452
453
454
455
456
457
458
4.5.9

\A384 Gas Chromatography (GC) (#84 ChE 306/2)

A3 Chemisorption (%84 ChE 306/2)

\A38d High Performance Liquid Chromatography (HPLC) (%84 ChE 306/1)
wnsesdsliiiuvuasBuanaiion 5 fumis (Fos ChE 305)

1384 Surface Area and Porosimetry Analyzer (#83 ChE 305)

13849 Atomic Absorption Spectrophotometer (AA) (83 ChE 305)

\384 Particle Size Analyzer (%199 ChE 305)

\A3es Oxygen Bomb Calorimeter (#84 ChE 305)

13039 UV-Visible Spectrophotometer (#a1 ChE 305, 306/2, 326)
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4.5.10 1p303¥n Flash Point (o ChE 322)

4.5.11 1303 Conductometer (%03 ChE 326)

4.5.12 #3094 Viscometer (¥os ChE 326)

4.5.13 1389 Thermal Conductivity (K-Factor) (#aa ChE 305)

4.5.14 \pdosn@nt RO (Fos ChE 325)

4.5.15 \A384 pH-Meter (04 ChE 326)

4.5.16 \eTATIAINTY (Woe ChE 326)

4517 Fenuaueudiu (Fes ChE 306/2)

4.5.18 1A304 Ultra-centrifugal Mill (W83 ChE 325)

4.5.19 1303 Total Nitrogen Analyzer (#©4 ChE 325)

4.5.20 4303 Incubator Shaker (#1909 ChE 327)

4.5.21 1A303¥AA3153983 (Anemometer) (fed ChE 303)

4.5.22 Lﬂ%‘aﬁéfmzmmwwmgu (Rotary Evaporator) (#es ChE 327)

4.5.23 wnunliihaila Muffle Furnace gauigil 1,100°C (es ChE 427)

4.5.24 wwliiaila Tube Funace gaungil 1,100°C (Wes ChE 427)

4.5.25 Hot Air Oven (fauausau) (Wes ChE 324)

4.5.26 Vacuum Oven (fouaeysyIne) (Wed ChE 325)

4.5.27 Vacuum Pump (#83 ChE 305)

4.5.28 Suction Pump (#84 ChE 305)

4.5.29 §aunugnngil (Incubator) 20°C, 37°C uag 50°C (Wea ChE 323)

4.5.30 w3peinAndaiifnivueduas (Refractometer) (a3 ChE 305)

4.5.31 1p39999291U9AUN3S (Colony Counter) (¥es ChE 305)

4.5.32 westlouasazany (Peristaltic Pump/Feeding Pump/ Chemical Feed Pump) (#8s ChE 303)

1.5.33 ip3esilouazgunsalilesiumnuuaendesing dwmiuduiiRnuluios fifin9ifoemene 1wy wium
Usfy vannfisde qelletlsds wthnnlisde (e ChE 305)

4.5.34 ganadu (Hood, Fume Hood) (a1 ChE 322, 324, 325)

sUn nuasuR U LanaeTeilonargUnsalineg awnsagldainnaIn n) wag )
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VANgATIMNTINAERTUMN a19IvIAInssuAil mangasunni (anansusuuse w.a. 2559)

WIMedemnalulagnszaemnaIsuys Smianganny

I

§AU | ne/ngiin einivelio eTe/nandivesiaou
fiannimns AU o AN
fnun
1. NUIAIVINUFIY
MIINYIERS
1.1 %ﬂﬁugwuma MTH 101 | Mathematics | 3(3-0-6) | srosiAswgivs u3eans
ALAAENS M.U. (AdlaAEnsANY) 1.0.
(Lidosndn 9 WM. (AllaransUsEynd) Uas.
wefin) Ph.D. (Applied Mathematics) Brunel U., UK
Uszaunisalaou 23 U
219158383
(asa)
MTH 102 | Mathematics |l 3(3-0-6) | WA.AT3TAY LTETHVAND
B.S. (Mathematics) U. of Chicago, USA
B.A. (Economics) U. of Chicago, USA
M.S. (Mathematics) U. of Michigan, USA
Ph.D. (Mathematics) U. of Michigan, USA
Uszaunisalaou 7 U
219158383
(asa)
MTH 201 | Mathematics Ill 3(3-0-6) | a3.USyaN Leﬁ"ﬂmgum

B.Sc. (Advanced) Hons (Mathematics) U. of
Sydney, Australia

Ph.D. (Mathematics) U. of Sydney, Australia
Uszaunisalaou 5 U

2159UsEd

(asio)
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VANgATIMNTINAERTUMN a19IvIAInssuAil mangasunni (anansusuuse w.a. 2559)

WIMedemnalulagnszaemnaIsuys Smianganny

§AU | ne/ngiin einivelio eTe/nandivesiaou
fian1denns eV Foim F\Vel3nly
fAnun
1. NUIAIVINUFIY
MANYIERS
1.2 FPINUFIUN PHY 103 | General Physics for 3(3-0-6) | nsauddv’ sudvsinea
F@nd Engineering Students M.Sc. (Hon.) (Theoretical Physics) Durham, UK
(laitfownin 6 [ Ph.D. (Quantum Atom Optics) Durham, UK
nihefn) Usvaunisalaou 5 U
91915895
(asa)
PHY 104 | General Physics for 3(3-0-6) | Asuuavs sudnslnea
Engineering Students M.Sc. (Hon.) (Theoretical Physics) Durham, UK
I Ph.D. (Quantum Atom Optics) Durham, UK
Usgaunsalgeu 5
91913958
(aste)
PHY 191 | General Physics 1(0-2-2) | as.ausA LAUINLIIYY
Laboratory | mu. (dnd) uss.
e, (L) aas.
Ph.D. (Physics) U. of Bath, UK
Usvaunsalaeu 16 U
019159U5EN
(asde)
PHY 192 | General Physics 10-2-2) | asauge WWUINITY

Laboratory |I

m.u. [WaEnd) uas.

231, (W) ws.

Ph.D. (Physics) U. of Bath, UK
Usgaunsadaeu 16 U

219158528

(aso)
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VANgATIMNTINAERTUMN a19IvIAInssuAil mangasunni (anansusuuse w.a. 2559)

WIMedemnalulagnszaemnaIsuys Smianganny

§AU | ne/ngiin einivelio eTe/nandivesiaou
fiannimns AU o AN
fnun
1. NUIAIVINUFIY
MIINYIERS
13 Ailugiuma CHM 103 | Fundamental 3(3-0-6) | sPLATANAUNA YUI5TTU
wad Chemistry B.Sc. (Chem.) u#ina
(hitewnin 3 M.Sc. (ilBeHEnd) uitna
wiefin) D.Eng. (Polymer Material) Tokyo University of
Agriculture and Technology, Japan
Uszaunisalaou 32 U
9191585291
(asiio)
CHM 160 | Chemistry Laboratory [ 1(0-3-2) | a%. Yayuna ayaius

nfLy. (onwedl) uem. Uszanudas

W, (ETENE) 11

Ph.D. (Polymer Tech), Loughborough, UK
Usgaunsadaou 24 U

21915852

(asto)
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§AU | ne/ngiin einivelio eTe/nandivesiaou
fian1denns eV Foim F\Vel3nly
fnun
2. NUIAIVINUFIY
N193IPINTIY
2.1 Engineering MEE 111 Engineering Drawing 3(2-3-4) | wegs. alsy Insis
Drawing 9A.U. (1A303N3) WANBAT
M.S. (Mechanical) Vanderbilt U., USA
Ph.D. (Mechanical) U. of Minnesota, USA
Uszaunsadaou 22 U
0139159Usa0
(asa)
2.2 Engineering MEE 214 Engineering 3(3-0-6) | WA.AT. NAUN ALTANS
Mechanics Mechanics AU, (L?ﬁlaﬂﬂa) 438.

M.S. (Mechanical) Vanderbilt U., USA
Ph.D. (Mechanical) Vanderbilt U., USA
Uszaunisalaeu 24 3

819159UsE

(asio)
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BRIl NI/ NGNIN seimiiveiiey sede/nandivesiaou
fianiming B GRRE! Fodwn nein
AuuA
2. NIV AU
MAAINTIY
2.3 Engineering CHE 471 Engineering Materials | 3(3-0-6) | we.ms. Unuduns ﬂ?%gm
Materials and Selection .U, (Anssuail) 195
Ph.D. (Material Science) U. of Nottingham
Uszaunsalaeu 23 U
91915893289
(o)
2.4 Computer CPE 100 | Computer 3(2-2-6) | sA.AT.0051 AYANSS
Programming programming for B.Sc. (Computer Science) 5551fNENS
Engineers M.S. (Computer Science) AIT
D.Tech.Sci. (Computer Science and
Information-Management) AIT
Uszaunsaleeu 12 U
91915893z
(aso)
2.5 Engineering PRE 372 | Probability and 3(3-0-6) | As.awild Ama
Statistics %39 Statistics for .. (§AAINNT) E95.
Probability and Engineers M.Eng. (Industrial Engineering and
Statistics / Management) AIT
Experimental D.Eng. (Industrial Engineering) AIT
Design Usgaunsalaeu 21 U
9191589U5281
(asie)
2.6 Chemical CHE 301 | Chemical Process 3(2-2-4) | wA.as. A5z lave
Engineering Industries 2A.u. (Arnssuadl) uas.

Processes /
Chemical
Engineering

Principle and

M.S. (Chem. Eng.) U. of Tennessee, USA
Ph.D. (Chem. Eng.) Vanderbilt U., USA
Uszaunsalaou 35 U

212759UsE
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SR | e/nguin eIvMveLiey T8T8/A0AIveHOU
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Calculation
GNp)
VED! CHE 103 | Material and Energy | 3(3-0-6) | se.n3. orfiu fide
Balances MU, @) u.
.. @wedl) uuiina
Ph.D. (Biochem. Eng.) U. of California, USA
Usgaunsalaou 16 U
9158UsE
(a3%0)
2.7 Thermodynamics | CHE 241 Thermodynamics 1 3(3-0-6) | 3e.a5. oWy deliius

/ Physical
Chemistry

.. (nilnadia) 9119

Ph.D. (Chem. Eng.) Colorado School of
Mines, USA

Usgaumsalaeu 19 U

219158UsE

(ast)
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Chemical Usvaunsalaou 31 U
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3.1

PUIAIBUANE
N193IPINTIY
Chemical
Engineering
Thermodynamic

S

CHE 242 Thermodynamics 2

3(3-0-6)

HALAS. UTuduns ASagey

2A.U. (Arngsuall) uas.

Ph.D. (Material Science) U. of Nottingham
Uszaunisalaou 23 U

819159UsE

(asto)

3.2

Fluid Flow

CHE 333 Fluid Mechanics and

Equipment Design

3(3-0-6)

sA.05. auiln 3Aanna

MU, (JATIINE1) 138,

A3 (AFNTIuAl) 911

Ph.D. (Biochem. Eng.) Imperial College, UK
Uszaunsadaen 21 U

819159UsE

(asio)

33

Heat Transfer
and Mass

Transfer

5

CHE 334 Heat Transfer and

Equipment Design

CHE 335 Mass transfer and

Equipment Design

3(3-0-6)

3(3-0-6)

A3, YANT fenlsny

2.0, (Amnssuall) d9a.

M.Sc. (Petrochem. Tech.) PPC, 9%1
Ph.D. (Chem. Eng.) U. of New Brunswick,
Canada

Usvaunsalaeu 2 U

2159UsEd

(asio)

3705, e nnlngsd

M. ML (afivaila) 3107

DEA (Chem. Eng.) INP Toulouse, France
D.Eng. (Chem. Eng.) INP Toulouse, France
Uszaunisalaou 38 U

21159UsEd
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3.4 Chemical CHE 343 | Chemical Kinetics 3(3-0-6) | 3605, gATal WeALTigwIey
Engineering and Reactor Design .U, (Tanemans) i
Kinetics and 2A.4. (Amnssued) aas.
Reactor Design M.Sc. (Mech. Eng.) U. of Hawaii, USA
Ph.D. (Chem. Eng.) U. of Illinois, USA
Uszaunisalaou 22 U
9191359U5z
(asiio)
35 Process CHE 461 Process Dynamics 3(3-0-6) | WeiAS. 3uads Uienatan
Dynamics and and Control 26U, (Amngsuad) 195.
Control M.Eng. (Sustainable Energy Eng.) Royal Institute
of Technology, Sweden
Ph.D. (Energy Technology) Royal Institute
of Technology, Sweden
Uszaunisalaou 19 U
2191583z
(asio)
3.6 Chemical CHE 452 Chemical Engineering | 3(3-0-6) | WA.AS. umaﬁm anily
Engineering Plant Design 2.0, (AmnTsuLadl) 195.
Plant Design M.Sc. (Process Integration) UMIST UK
Ph.D. (Process Integration) UMIST UK
Uszaunisalaou 26 U
913159UsE
(asiio)
37 Safety in CHE 473 | Chemical Plant 3(3-0-6) | se.as. Veryms nUInaEiug
Chemical Safety 26U, (Arnnssuall), us.

Operations /
Environmental
Chemical

Engineering

1A, (meluladdwanden), uas.
D.Eng. (Water and Wastewater Eng) AIT
Uszaunsalaeu 23 U

219159U5EH
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11| fugrunniedinmans MTH 101 Mathematics |

Vector algebra in three dimensions;
limit, continuity, differentiation and
integration of real-valued and vector-
valued functions of a real variable and
their applications; techniques of
integration; introduction to line
integrals; improper integrals.
Applications of derivative;
indeterminate forms; introduction to
differential equations and their
applications; mathematical induction;
sequences and series of numbers;
Taylor series expansions of elementary
functions; numerical integration; polar
coordinates; calculus of real-valued
functions of two variables. Lines;
planes; and surfaces in three-
dimensional space; calculus of real-
valued functions of several variables

and its applications.

Limits and Continuity: The concept of limit,
computation of limits, Limits involving infinity,
continuity, Limits and continuity of trigonometric
functions

The Derivative: Slopes and rates of change, The
derivative, The chain rule, Higher order derivatives,
Derivatives of transcendental functions
(Trigonometric, Inverse trigonometric, Logarithmic,
Exponential, and Hyperbolic functions), Implicit
differentiation, Differentials, Linear approximations,
The mean value theorem

Applications of Differentiation: maximum and
minimum values, Applied maximum and minimum
problems, Increasing and dereasing functions,
Concavity and inflextion points, Overview of curve
sketching, Related rates, Indeterminated forms and
L’Hopital’s rule

Integration: Antiderivatives and indefinite integrals,
Thedefinite intergrals, Average values and the
fundamental theorem of calculus, Integration by
substitution, Techniques of integration 9integration
by parts, Integration of rational functions using
partial fractions, Trigonometric techniques of
integration: Integrals involving powers of
trigonometric functions, Trigonometric substitution)
Applications fo the Definite Integral: Area between
curves, Volume of solids of revolution (Disc
method, Cylindrical shell method), Length of plane
curves, Area of surfaces of revolution

Improper Integrals: improper integrals with infinite
intervals of integration, Improper integrals with
infinite discontinuities in the interval of integration,

Improper integrals with infinite discontinuities over
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intervals of integration

Numerical integration; Trapezoidal rule and
simpson’s rule

Function of several variables: Graph of equation,
Limit and continuity, Partial derivative, Differentials,
Chain rule, Critical points, Second order partial
derivative, Relative extrema, Maxima and minima,

Saddle points

MTH 102 Mathematics |I

Scalars and vectors, Iner product, Vectors product,
Scalar triple product, Line and Plane in 3-space
Mathematical induction, Sequences, Series, The
integral test, The comparison test, The ratio test,
The alternating series and absolute convergenc
tests, Binomial expansion, Power series, Taylor’s
formula

Periodic functions, Fourier series, Polar coordinates,
Areas in polar coordinates, Definite integral over
plane and solid regions, Double integrals, Double
integrals, Double integrals in polar form,
Transformation of variable in multiple integrasl, trpl
integrals in rectangular coordinates, Triple integrals

in cylindrical and spherical coordinates

MTH 201 Mathematics llI

Basic concepts: types, order, degree

First order equations: separation of variable,
homogeneous equations, exact & non-exact
equations, integrating factor, first order linear
equations, Bernoulli’s equations

Higher order equations: linear equation, solution of
linear equation with constant coefficients and with
variable coefficients, Applications of first and
second order equations

Laplace transforms, Introduction to partial
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differential equations

Vectors: vector function, curves, tangent, velocity
and acceleration, curvature and torsion of a curve,
directional derivative, gradient of scalar fild,
divergence of a vector field, curl of a vecor field
Vector integration: line integrals, surface integrals,

volume integrals

1.2

fugIun9iEnd

Mechanics of particles and rigid bodies;
properties of matter; fluid mechanics;
heat; vibrations and waves; elements
of electromagnetism. A. C. circuits;
fundamental electronics; optics;

modern physics.

PHY 103 General Physics for Engineering

Students |

Emphasized on the applications of the laws of
physics. Vectors. Motions in 1-, 2-, and 3-
dimensions. Newton’s laws of motion. Energy and
work. Linear momentum. Roration. Torque and
angular momentum. Equilibrium and elasticity.
Fluids. Oscillations. Waves and sound.

Thermodynamics. The kinetic theory of gases.

PHY 104 General Physics for Engineering

Students |l

Emphasized on the applications of the laws of
physics. Electric fields. Gauss’s law. Electric
potential. Capacitance. Current and resistance.
Circuits. Magnetic fields due to currents. Induction
and inductance. Maxwell’s equations.
Electromagnetic oscillations and Ampere’s law.
Alternating current. Electromagnetic waves.
Interference. Diffraction. Photon and matter

waves. Atoms.

PHY 191 General Physics Laboratory |

A laboratory course that accompanies the topics

covered in PHY 101/PHY 103.

PHY 192 General Physics | aboratory I

A laboratory course that accompanies the topics
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covered in PHY 102/ PHY 104.
1.3 NUFIUULAL] CHM 103 Fundamental Chemistry

Stoichiometry and basis of the atomic
theory; properties of gas, liquid, solid
and solution; chemical equilibrium;
ionic equilibrium; chemical kinetic;
electronic structures of atoms;
chemical bonds; periodic properties;
representative elements; nonmetal

and transition metals.

Stoichiometry. Basic of the atomic theory and
electronic structures of atoms. Periodic properties.
Chemical bonds. Respresentative elements.
Nonmetal and transition metals. Properties of gas,
solid liquid and solution. Chemical equilibrium.
lonic equilibrium, ionic equilibrium, chemical

kinetics and electrochemistry.

CHM 160 Chemistry Laboratory

Practice on basic laboratory techniques in topics

concurrent with CHM 103
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2.1 Engineering Drawing MEE 111 Engineering Drawing
Lettering; orthographic projection; Instruments and their use. Applied geometry.
orthographic drawing and pictorial Lettering. Orthographic drawing and sketching.
drawings, dimensioning and Dimensions and notes. Orthographic projection of
tolerancing; sections, auxiliary views points, lines, planes, and solids. Auxiliary view:
and development; freehand sketches, | points and lines; planes and solids. Pictorial
detail and assembly drawings; basic drawing: Isometric and oblique drawing and
computer-aided drawinsg. sketching. Sections and conventional practice.
Drawing and the shop. Dimensioning standard
features, dimensions of size, location and
correlation. Surface texture. Fits and tolerance.
Geometric tolerance. Screw threads, threaded
fasteners, keys and splines, rivets and welding.
Gears. Springs. Working drawing: assembly, details,
Introduction to computer aided drafting
2.2 Engineering Mechanics MEE 214 Engineering Mechanics
Force systems; resultant; equilibrium; Introduction to statics, force system and
fluid statics; kinematics and kinetics of | equilibrium. General consideration on structure,
particles and rigid bodies; Newton’s friction and virtual work. Introduction to dynamics,
second law of motion; work and kinematics and kinetics of particles. Kinetics of
energy, impulse and systems of rigid bodies.
momentum.
9138 Statics : Force systems; resultant;
equilibrium; friction; principle of virtual
work, and stability, Introduction to
dynamics.
2.3 Engineering Materials CHE 471 Engineering Materials and Selection

Study of relationship between
structures, properties, production
processes and

applications of main groups of
engineering materials i.e. metals,

polymers, ceramics and

Introduction to materials and selection.
Mechanical and physical properties of materials.
Mechanical testing. Factor affecting properties and
structure-property-processing relationship. Phase
diagram, grain structure and deformation of solids.

Classification, structure and properties of
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composites; mechanical properties

and materials degradation.

engineering materials, i.e., metals, ceramics,
polymers and composites. Processing and
treatment of engineering materials. Construction
materials. Fundamental of corrosion theory, types
of corrosion and corrosion prevention. Materials

selection and uses in engineering design.

24

Computer Programming
Computer concepts; computer
components; Hardware and software
interaction; Current programming

language; Programming practices.

CPE 100 Computer Programming for

Engineers

Introduction to the components of a computer
system, hardware/software interactive, EDP
concepts, and program development including
flowcharts, data and structure variables,
mathematical and logical operations, input/output,
user interfacing, structured programming, decisions
and repetitive loop structures, functions, structure
type declarations, arrays, and file processing.
Experiments focus on program design and
implementation to solve case problems related to

the mentioned topics.

2.5

Encineering Statistics %158

Probability and Statistics /

Experimental Design

® Engineering Statistics %39
Probability and Statistics
Probability theory; random variables;

statistical inference; analysis of

variance; regression and correlation;

using statistical methods as the tool in

problem solving.

® [Experimental Design
Principles of experimental design;
randomization; factorial designs;
application of statistical technique,
analysis techniques and regression;,

interpretation the analyses.

PRE 372 Probability and Statistics for

Engineers

Concepts of population, Sample and Parameters,
Sampling Techniques, Statistical Description,
Probability Theory, Random Variables, Decision
making theories (i.e. decision before and after
experiments), Statistical inference, Analysis of
Variance, Regression and correlation, Using

Statistical methods as the tool in problem solving.
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2.6 Chemical Engineering Processes / | CHE 301 Chemical Process Industries
Chemical Engineering Principle Introduction to chemical process industries which
and Calculation include raw materials and chemical reactions
) ) ) leading to products. Principles of separation
® (Chemical Engineering
techniques. Process flowsheets of standard
Processes symbols. Process utilities such as water supply,
Studies of production processes in energy and wastes. Illustration of process plants
industrial plants; raw materials, energy, such as paper, cement, sugar, petrochemical and
industrial equipment, safety and food industries. Visits to industrial plants.
environmental impacts; visit study of
related factory. -
niv
® (Chemical Engineering Principle
and Calculation )
CHE 103 Material and Energy Balances
Introduction to Chemical Engineering ) ) ) )
Analysis and design of chemical processes using
Calculation: stoichiometry and material ) ) ) o
chemical engineering principles. Fundamental of
balance calculation; recycling, ] ]
material and energy balances. Chemical and
bypassing and purging; use of chemical ) ) )
physico-chemical properties and processes such as
and phase equilibrium data; energy
humidity, saturation, solubility and crystallization.
balance. )
Thermodynamics parameters such as enthalpy,
heat of reaction, heat of solution and heat of
mixing. Simultaneous uses of material and energy
balances. Material and energy balances on steady
and unsteady state processes. Material and energy
balances on multiple units, recycling, bypassing
and purging. Application of computers in process
analysis and simulation.
2.7 Thermodynamics / Physical CHE 241 Thermodynamics 1

Chemistry

® Thermodynamics

First law of thermodynamics; second
law of thermodynamics and Carnot
cycle; energy; entropy; basic heat

transfer and energy conversion.

® Physical Chemistry

The nature of physical chemistry;

A general balance equation and conserved
quantities. Mass balance and energy balance (the
first law of thermodynamics). Thermodynamic
properties of matter. Applications of the combined
mass and energy balances. Entropy balance and
the second law of thermodynamics. Reversibility.
Helmholtz free energy. Gibbs free energy.

Applications of the combined energy and entropy
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gases; chemical thermodynamics; the | balances. Heat engine. Heat pump. Lost work.
law of chemical thermodynamics; free | Power generation cycles. Refrigeration. Liquefaction
energy, phase rule, chemical processes. The application of simulation software
equilibrium; solutions of non- in modeling of various kinds of Thermodynamic
electrolytes and electrolytes; cycles.
electrochemistry.

2.8 Fundamental of Electrical EEE 102 Electrotechnology 1 (Power)

Engineering / Chemical Process

Instrumentation

® Fundamental of Electrical
Engineering
Basic DC and AC circuit analysis;
voltage; current and power;
transformers; introduction to electrical
machinery; generators, motors and
their uses; concepts of three-phase
systems; method of power
transmission; introduction to some

basic electrical instruments.

® (Chemical Process

Instrumentation
Characteristics, types and limits of
measuring instruments used in
chemical process industry;
temperature, pressure, flow, level, pH,
turbidity, and composition transducers;
actuators used in process industries;

interfacing components techniques.

Basic DC and AC circuit analysis; voltage, current
and power; transformers; Introduction to electrical
machinery; generators, motors and their uses;
concepts of three-phase system; method of power
transmission; introduction to some basic electrical

instruments.

3. NENATUAWIENIIAINTTY
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3.1 Chemical Engineering CHE 242 Thermodynamics 2

Thermodynamics

Thermodynamics of multi-component

PVT behaviour. Volumetric equation of state.

Maxwell’s relation. Criteria for equilibrium in one-
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systems and applications for phase
equilibrium and chemical reaction

equilibrium.

component systems. Stability of thermodynamic
systems. Molar Gibbs free energy and fugacity of
pure component. Phase rule for one-component
systems. Partial molar properties, Generalized
Gibbs-Duhem equation. Criteria for equilibrium in
multicomponent-system. Phase rule for
multicomponent-system. Ideal gas mixture. Partial
molar Gibbs free energy and fugacity of a
component in a mixture. Excess mixture properties.
Activity coefficient equations. Vapor-liquid
equilibria Computational calculations of
thermodynamic properties and phase equilibria.
Reaction equilibria. The application of simulation
software in the prediction of thermodynamic

properties by various property models.

3.2

Fluid Flow

Physical properties of fluids; fluid static
and application; characteristics of fluid
flow and momentum transfer including
applications; design of unit operations

for solid-fluid separations.

CHE 333 Fluid Mechanics and Equipment

Desien

Fluid statics and applications. Equations of fluid
flow. Flow in pipes. Flow measurement. Pump.
Agitation. Particulate flow through fluid.
Sedimentation. Flow in packed bed and filtration.
Fluidization. Centrifuge. Particulate size distribution
and size reduction. Cyclone. The application of
simulation software in design and modeling of

various kinds of momentum transfer equipment.

3.3

Heat Transfer and Mass Transfer

Heat Transfer: Basic principles and
mechanisms for heat transfer;
conceptual design of heat transfer
equipments.

and Mass Transfer : Basic principles
and mechanisms for mass transfer,
conceptual design of mass transfer
and simultaneous heat-mass transfer

equipments.

CHE 334 Heat Transfer and Equipment

Design

Fundamentals of heat transfer and heat exchanger,
Double pipe heat exchanger. Design of shell and
tube heat exchanger. Series & parallel
arrangement. Condenser and reboiler. Evaporator.
Plate heat exchanger. Plate fin heat exchanger.
Drier and Cooling tower. The application of
simulation software in design and modeling of

various kinds of heat transfer equipment.
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el

CHE 335 Mass transfer and Equipment Design
Introduction. Mass transfer between phase.
Equilibrium. Phase rule. Mass transfer equipment.
Equilibrium stage operation. Distillation (binary).
Multicomponent distillation. Sieve column design.
Liquid-liquid extraction. Solid-liquid leaching.
Absorption/Stripping. Packed column design.
Adsorption. Fixed bed column design. The
application of simulation software in design and
modeling of various kinds of mass transfer

equipment.

3.4

Chemical Engineering Kinetics and

CHE 343 Chemical Kinetics and Reactor

Reactor Design

Application of thermodynamic and
kinetic fundamentals to the analysis
and design of chemical reactors; type
of reactors: single reactor and multiple
reactor systems; isothermal and non-
isothermal operation: homogeneous
reactors and introduction to

heterogeneous reactors.

Desien

Review of kinetic theories. Definition of the rate of
reaction. Types of reactor. Rate constant. Order of
reaction. Elementary and non-elementary
reactions. Reversible reactions and equilibrium
conversion. Stoichiometric relationships in reaction
rate. Isothermal reactor design with different type
of reactors: batch, plug flow reactor (PFR) and
continuous stirred tank reactor (CSTR). Design
equations for multiple reactions in each type of
reactor. Collection and analysis of rate data with
differential and integral method. Method of initial
rates. Method of half-lives. Non-isothermal reactor
design for continuous-flow reactors at steady state.
Application to the CSTR. Adsorption and solid
catalyst reaction. Effect of mass transfer in

heterogeneous of gas-catalyst reaction.

35

Process Dynamics and Control

CHE 461 Process Dynamics and Control

Mathematical modeling of chemical
engineering systems; solution

techniques and dynamics of these

Modeling of processes and control systems.
Applications of Laplace Transform and block

diagram of the Process. Dynamics of the first and
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systems; introduction to automatic higher order processes. Feedback control.
control; feedback control concept; Stability analysis of the control loop. Frequency
stability analysis; frequency response response and control system designs. Forward and
and control system designs; multivariable process control. Introduction to
introduction to measurement and control system instrumentation. Introduction to
control instrument characteristics. advanced control system e.g. cascade, override,

etc. Introduction to automatic control.

3.6 Chemical Engineering Plant Design | CHE 452 Chemical Engineering Plant Design
Conceptual design of chemical plant; The hierarchical approach to conceptual synthesis
general design considerations and and design of chemical processes. Selection of
selection; process design project of a batch/continuous processes. Input-output and
chemical plant. recycle structure of the process flowsheet.

Separation system. Heat exchanger networks. Cost
diagram. Preliminary process optimization. Process
retrofit. Safety and waste minimization in process
design. Process design project of a chemical plant.

37 Safety in Chemical Operations / CHE 473 Chemical Plant Safety
Environmental Chemical Principles of chemical plant safety and loss
Engineering prevention. Principle of safety management.

) ) ) Toxicology and chemical industrial hygiene. Toxic
® Safety in Chemical Operations
release and dispersion models. Fires and
Principles of safety and loss ) ] ] ,
explosions. Design for prevent fire and explosion.
prevention control; hazard ) ) o
Introduction to reliefs and relief sizing. Hazard
identification and handling including o _ o
Identification and risk assessment. Legislation and
risk assessment; principles of safety
safety laws.
management; legislation and safety
laws.
® Environmental Chemical
Engineering
Impacts of environmental pollution;
environmental quality standards;
sources and characteristics of industrial
wastes and treatment methods;
hazardous wastes and disposal
methods.
3.8 Engineering Economy / Chemical | PRE 380 Engineering Economics
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Engineering Economics

® [ngineering Economy

Methods of comparison; depreciation,
evaluation of replacement, risk and
uncertainty, estimating income tax

consequences.
® Chemical Engineering

Economics
Introduction to general economics;
accounting data and financial
statements in the chemical industry;
economic evaluation in chemical
engineering plant design; economic

evaluation for alternative selection

and investment of chemical processes.

Basic concepts in economic analysis. Cost
concepts. Time value of money. Measuring the
worth of investment comparison of alternatives.
Depreciation and income tax consideration.
Replacement analysis. Decision making under risk

and uncertainly. Break-even analysis.
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gﬂﬁﬂl

1) YanaaeInisAuALenuiilunssuIuN1sHEn (Temperature Control)
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E‘Uﬁ n.2) iAesumazdeaLuy Ball Mill and Laboratory Sieve Machine
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g‘dﬁ n.3)  MITIUNAUANAENBY Jar Tester (Sedimentation and Coagulation)

g‘dﬁ n.4)  AsEnwINTsinaluyie (Friction Loss and Flow Measurement)
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LASBIANBINITNIAIIUSDURUUSTTUTIALAZLUUTIAY (Free and Forced

Convection)
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JUT n.11) esesdnwnisanemanuieulunigdlawdu (Fluidization Heat Transfer)

JUN n.12) wegaduiauuuldianussy (Packed Tower Absorption)
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gﬂﬁ n.13) LAFBINAURLUNY (Multistage Batch Distillation)

gﬂﬁ n.14) A3eandunsnuuusieiiles (Multistage Continuous Distillation)



105

o~ —

w1 B | DYNAMIC BEHAVIOUR
b el OF STIRRED TANKS
- ow

CHE. 22001

5UT n.15) 1Aesdnyimainvesdaniu (Dynamics Stired Tanks)

"F‘”

mﬁ}‘"\'ﬂlu‘ I\7)
, w‘o ,o |

"A..‘oﬂae ,‘.
\ ';‘_‘”o"’




106

JUT 1.16) NSAN®INTTUTELUAIMNSIEWRSVNaauNam1ans (Estimation of Kinetics

Parameter)
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gﬂﬁ n.20) A384 Gas Chromatography (GC) with TCD
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gﬂﬁl n.21) wSed Gas Chromatography (GC) with FID
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n.25) Lﬂ%\i Atomic Absorption Spectrophotometer (AA)
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U7l n.27) edeq Oxygen Bomb Calorimeter

CaN
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gﬂ‘ﬁl n.28) w583 UV-Visible Spectrophotometer (Double beams)

'gﬂﬁ n.29) w383 UV-Visible Spectrophotometer (Single beam)
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gﬂﬁ?‘i n.30)

U n.31) 1384 Optical Microscope (Audayatdulwdsuniw)
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JUT1 1.35) 1AT09ATIEVIAINTY (Moisture analyzer)
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JU# n.37) A3 Centrifuge (15 ml)
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g‘U‘ﬁ n.39) 39 Ultra Centrifugal Mill
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30l

.40) Lﬂéaﬂ Water Bath Shaker
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;J‘dﬁ n.41) Lﬂ‘%aﬂ Water Bath Heater

ULTRASONIC CLEANER [}(4

L.
Fidea)

U n.42) \A304 Ultrasonic Bath

U7 n.44) 1p3eeinAIEIaN (Anemometer)
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U n.46) wwnlniiela Muffle Fumnace gaungil 1,100°C
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gﬂﬁ n.48) wnunlniieila Tube Furnace gaumgil 1,100°C
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n1.50) Vacuum Oven (FoUgayey1ne)
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n.51) Vacuum Pump

5U# n.52) Suction Pump
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JUN n.54) iwsesinAdiivininueuas (Refractometer)
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Ul n.56) Lﬂéaqwmaaumﬁgmmm (Flash-point Tester
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U7 1.60) wdnsllouansazay (Peristaltic Pump/Feeding Pump/ Chemical Feed

Pump)
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E‘Uﬁ n.62) gaaaiu (Hood, Fume Hood



129

UM n.63) 81981991 wazilntansdlanidu (Emergency eye wash and shower)
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wuuednsiiouazgunsaflusies ChE 132 (Workshop)

Friction loss and flow

131

ChE 132

Pump &
Shell-and-Tube
Heat Exchanger

20.7m

Agitated-film
Flash evaporator

Temperature
Control

19.9m measurement
5m
Packed 1.2m | (2.2m) |0.8m
absorption| | (3 m) 1.8m 05 mB I Heat Trant
| € | Boiling Heat Transfer
coumn 09m 9 Entrance |
1.2m 15m =
Filter - 24m
press (1.2m)|0.7m 0.5m| (2.5 m)
Lig-lig extraction )
24m 0.55m 44m| o
Multistage 1-Lm < 1.15m
continuous G8m)y 1 3m- o E'| Bubble column
distillation of 07 0.9m
Tube furnace .Am 14 a3
_ 0.7m ogm | & 1.8m R P
Multistage Tubular flow = T |Fluidization =
batch @m)1.1m  reactor F‘ heat transfer
distillation 1.8m |® | o5m
k= 1.6m
1-%”" 11m =
2.7m 20ml o . 24m| o
Batch : @ Cooling Tower o
tray dryer (1.7m) |0.Zm DynarrTi’cs

stirred tank
ChE 132

(anewe: duavluindufonugsvesgunsaliiug)

wnuiAssilauargunsalluies ChE 211

6.4 m
1.7 m
055 m
0.55 m| (0.4 m)
Ball mill E
0.8 m 1.7 m g
E
g 0.8 m Ball mill
Sieve machine 055 m
T
9m 1.7 m|=
2
Ball mill
[ Entrance m
(1.8m) |0.8m
Pilot fermenter

ChE 211

mnewe: Mavluwindufeanuguesaunsaliug)
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wuupIesilauargunsadluiod ChE 305

94m
1.06m 1.8 m 1.5m
0.75 m(1.0m) (08m) 106m | (2.35m) |0.9m
Lab oven Optical microscope Hood
1.2 m
€ 0.45 m
w 3m —
S 065m| E
Oxygen Bomb| &
Calorimeter | S
Particle size 12m
12 m analyzer
0.62 m
E_ 0.57 m (UV-Vis)
- 0.63 m
Surface area & —
porosimetry 081m| £
analyzer Atomic Absorption| £
Spectrophotometer| S
4\ oom
§ (1.1m) [06 m
© 5-digit balance
——
c
W che 305

(anewe: davluindufonugsvesgunsaliiug)



wnuupIesilauargunsadluviod ChE 306

6.8 m
7\
I Entrance »
3m
306/1
(0.6 m) 0.9m
HPLC
moisture control cabinets
N 1.7m
(1.1m) 1.3Im (1.6 m) (1.4m) [1.1m
_ _ 1.7m UV-vis
Micro Centrifuge Spectrophotometer
34 134 m
Centrifuge il
4.7 m
(1.6m) 1.3 m
>-digit balance GC with FID GC with TCD
4-digit balance 1.7m 1.7m
V1M (1.6 m) (1.6m) [1.1m
0.6 m
Chemisorption GC with FID
I Entrance )
306/2 1.8m 1.8 m
09m| (13m) 09m| (1.3m)
GC with TCD GC with FID ,
\

anewe: davluindufenugvesgunsaliug)
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uwuupIesilauargunsalluvias ChE 322
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o o| ChE 322
e 10m e
o o
!*’E! £
(1.4m)[ 0.8 m (1.4m)| 0.8 m
High performance Hot air oven
lab oven
0.4m Incubator
A . shaker B
o |06m 125m| %
Flash Point Tester 0.65m
0.7m
=3
095m | «
Ql
0.1m O.Lm 0.7m Hood
S £ =
N
& 0.95m 0.95m N & 0.95m
Hood Hood Hood

(anawe: daavlwinduonnugawesgunsaliiug)
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wnuupTesilauargunsalluvios ChE 324

10m
0.7m 0.7m
=3 €
095m| { q |095m
0.7m Hood Hood 0.7m
€ €
N 0.5 m 095m|
QN QN
Hood Hood
0.25m
1.0m
(1.4 m)
10m Jar tester
0.65m 0.65m
3 £
1m To) m 0
igi Hot air oven Hot air oven igi
c c
o g
H ChE 324 H

(e saavluaduiennugevesgunsaitug)
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wnuupIesilauargunsadluiod ChE 325

10m

0.75m[ | (12m)

0.6m

Water bath shaker

0.

(o)}

m

0.6m

(0.6 m)

0.75m

0.75m

Vacuum oven

Distillation  Digester &

Ultra-centrifugal Mill

0.75m

0.75m

(1.35m (1.35m)
Hot airoven Hot air oven

0.5m{1.45m) 0.45m(o6m) O

0.5m 0.6m

T /0.95 m

g |@2m)3

'\ﬂibber H

Total Nitrogen
Analyzer 0

1m

(1.75m)| @

DI unit
06m

1.1m

(1.5m

RO unit

0.75m

0.75m
(1.35m)

(7]
o
c
0]
=
c
18}

ChE 325

I Entrance >

(anewe: duavluindufonugsvesgunsaliiug)
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wnuupIesilauargunsadluviod ChE 326

46m
0.5m
0.75m
(2 m)
Free and force 0.45m
convection =
0.6m &l losm

0.6 mD(1_15 m)  Furnace

Ultrasonic bath (1,200°C)
12 m

Moisture control cabinet (1.1m)

UV-vis Spectrophotometer

2-digit balance _
(single beam)

2-digit balance

4-digit balance Centrifuge

4.8m

4-digit balance pH meter

4-digit balance

HEERE

Moisture analyzer

Conductometer

1.3M) Viscometer

Digital dry cabinet

ance >
<
<

Entr

0.8m LJ
ChE 326

(e saavluaduiennugavesgunsaitug)
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wuupIesilauargunsadluiod ChE 327

10m
0.6m
3
rk‘?__ 1m
DI unit
1m 0.6m
= 0.75m| ||(1.2m)
1.5m 8 Water bath shaker
Rotary evaporator
06m
3
v | 1.1m
RO unit
0.75m 0.75m 0.8m
0.75m 0.75m .65 m|(1.2m)
TT (1.35m) (1.35m)
§ Vacuumoven Hot air oven § IncubatorIShaker
m m
ChE 327

(anewe: duavluindufonugsvesgunsaliiug)
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