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A 1 aan1shnendi 1 UIUNUIAN
CHE 103 am]‘amaa'mt,a:wﬁamu 3(3-0-6)
Material and Energy Balances
CHM 103 Lﬂﬁﬁugm 3(3-0-6)
Fundamental Chemistry
CHM 160 djuanisadl 1(0-3-2)
Chemistry Laboratory
GEN 101  Wafinm 1(0-2-2)
Physical Education
LNG 120  nmnasnguialy 3(3-0-6)
General English
MTH 101  ataeaas 1 3(3-0-6)
Mathematics |
PHY 103 f&nsna ldmsuindnsnianssuanaas 1 3(3-0-6)
General Physics for Engineering Students |
PHY 191 ﬂﬁu”ﬁmsﬂﬁn&w”ﬁ”tﬂ 1 1(0-2-2)
General Physics Laboratory |
330 18(15-7-36)
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\Rdun3Ig 3(3-0-6)
Organic Chemistry

CHE 210

CHE 241 qm%waﬂ’lam{‘l 3(3-0-6)
Thermodynamics |

LNG 220 n®189nqsdsIzInIg 3(3-0-6)
Academic English

MEE 111  0awuuuIeannIsy 3(2-3-6)
Engineering Drawing

MTH 102 Qhaeaas 2 3(3-0-6)
Mathematics Il

PHY 104 R&ndrlUsmsuindnsndenssuenaas 2 3(3-0-6)
General Physics for Engineering Students |l

PHY 192 ﬂﬁu‘”ﬁmsﬂﬁnéﬁﬂﬂ 2 1(0-2-2)
General Physics Laboratory |l

330 19(17-5-38)
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CHE 212  Jfju@nistaddunse 1(0-3-2)
Organic Chemistry Laboratory

CHE 214 Anenenaasiugiu 3(3-0-6)
Basic Science

CHE 232 m3anawnlaauuad anusan Lasaiass 3(3-0-6)
Momentum, Heat and Mass Transfer

CHE 242 gmunWasaas 2 3(3-0-6)
Thermodynamics Il

GEN 111 wwﬁﬁuwﬁTﬂﬁﬂma@ﬁﬁamsﬁ’]Lﬁw’f’ﬁ@ 3(3-0-6)
Man and Ethics of Living

LNG 223  mwnssnguiansfesnsluiivhemn 3(3-0-6)
English for Workplace Communication

MTH 201 @dlaaaas 3 3(3-0-6)
Mathematics Ill

330 19(18-3-38)
Fruautalusdastanst 59
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CHE 333 ﬂamam"‘mao"l,ml,l,a:msaammuqﬂmtﬁ 3(3-0-6)
Fluid Mechanics and Equipment Design

CHE 334 mir:hslmmmi”aw,l,azmiaaﬂLmuqﬂmtﬁ 3(3-0-6)
Heat Transfer and Equipment Design

CPE 100 msdsuldsunsunanfiiiaasewsviaing 3(2-2-6)
Computer Programming for Engineers

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

MEE 214 Nae&a3IAINTI 3(3-0-6)
Engineering Mechanics

PRE 372 anuiazidulaszd@s1wiviaing 3(3-0-6)
Probability and Statistics for Engineers

330 18(17-2-36)
Sruandalusdasonss 55
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CHE 335 mifi’mmmauazmsaammuqﬂmrﬁ 3(3-0-6)
Mass transfer and Equipment Design

CHE 343 fﬂauwaﬂ’la@]ﬁﬂﬁuazmiaaﬂLL‘]JiJLﬂ%a\‘iﬂﬁﬂirﬁ 3(3-0-6)
Chemical Kinetics and Reactor Design

CHE 471 ’S'a@ﬁﬂ’mﬁwl,l,a:mil,ﬁaﬂl% 3(3-0-6)
Engineering Materials and Selection

CHE 481 dfuan13asnysuadl 1 2(1-3-4)
Chemical Engineering Laboratory |

GEN 231  u#@a3sLianINuAe 3(3-0-6)
Miracle of Thinking

MTH 303 328U T8I0 La 3(3-0-6)
Numerical Methods

330 17(16-3-34)
$ruantalusdastonst 53
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CHE 451 mseanuuugunIninszuIumy 3(3-0-6)
Process Equipment Design

CHE 461 wa"i'@ms:muﬂ’mmzmsmuqu 3(3-0-6)
Process Dynamics and Control

CHE 462 mimuqmmxm%adﬁaf@E%’M%’Uﬂixmumimﬁ 3(3-0-6)
Controls and Instrumentations for Chemical Processes

CHE 482 UJuansiainssuail 2 2(1-3-4)
Chemical Engineering Laboratory I

GEN 351 miuimssansgalnduaznnizdin 3(3-0-6)
Modern Management and Leadership

PRE 380 LASHIAEATIAINTIN 3(3-0-6)
Engineering Economics

330 17(16-3-34)
Fruantalusdastanst 53
Fulf 3 mansAneINsAnE LY TUIURUBAAN
CHE 300 miﬁm’msluiiamuqmmﬁﬂ‘i‘m 2(S/U)

Industrial Training
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CHE 452 ﬂ’]iﬂaﬂLLUUI‘EGG’IHQ@]ﬁ’MﬂiﬁJLﬂﬁ 3(3-0-6)
Chemical Engineering Plant Design

CHE 472 anuyUaaans lunIzuinnshaznIdnnsua e 3(3-0-6)
Process Safety and Waste Management

CHE 483 auuwlIyy1e3 1(0-2-3)
Undergraduate Seminar

CHE 484 lassnuiaanssuiail 1 2(0-4-6)
Chemical Engineering Project |

CHE xxx ATL8aniainssuiail 1 3(3-0-9)
Chemical Engineering Elective |

GEN xxx A1uU9AULRaN 1 3(3-0-6)
Elective |

XXX XXX ATURONLRT 1 3(3-0-6)
Free Elective |

30 18(15-6-42)
Fruautalusdastanst 56
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CHE 454 1a339118anuuun1sdennssuai 3(0-6-9)
Chemical Engineering Design Project

CHE 485 lassnuiainssuiad 2 1(0-2-3)
Chemical Engineering Project Il

CHE xxx ATL8anIAINIINAL 2 3(3-0-9)
Chemical Engineering Elective I

GEN 241  @M39aNNLAITI6 3(3-0-6)
Beauty of Life

GEN xxx 3T109AULREN 2 3(3-0-6)
Elective Il

PRE 290 ﬂ’]i‘ﬁl@]ﬂ’]ﬁﬂdﬁﬂiLLﬂxﬂ’]i‘U%%ﬁidﬁ%q@]ﬁ’mﬂiﬁ&] 3(3-0-6)
Industrial Organization and Management

XXX xxx  ATURONLES 2 3(3-0-6)
Free Elective Il

330 19(15-8-45)
Sruandalusdasonss 57
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GEN 101 wa@nwn 1(0-2-2)
(Physical Education)
Ayrdsaunau : Ll
seiniiiinguszasdioliiAnnuiemiudlaiserudufulumaduinideguam wénns
panfaInIe NMstesiunmsuinliuainnsiauinn nauinis kaginemansnisnw naenauilninus
fnanna daduifeulaealunuainuauls nidwdadin mnvainvatesieafwidalonialdiden
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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.
HAANSNISI38UTVReT 183U
1. ﬁﬁﬂxﬁug’]ﬂumiLa'uﬁwwnummmmzauLLazm’maﬂmemmm

Y a

2. k@n@aNten1sHulAunAW kaz3NANILAZUITEINTIUNNSIAULAS BUAWN

Y

3. Wilandnnislumsesnindenig wazanansaluldlumsnaunuguanuesdvidguamig

GEN 111 aiyuwdfiundnasearansiinanisaniuin 3(3-0-6)
(Man and Ethics of Living)
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This course studies the concept of living and working based on KMUTT’s Mission to
develop its students to be the best academically, to have morality and work ethics, and to
demonstrate the KMUTT vision and mission through the use of knowledge and integrative learning
approaches. Students will be able to gain KMUTT’s desirable vision of the University such as,
social responsibility, KMUTT Citizenship, professional skills, and to apply knowledge toward life in
KMUTT and beyond for the benefit of themselves and others.
HAANSN15I38UTVeT183
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GEN 121 sinwen1siteuiiaznisuitem 3(3-0-6)
(Learning and Problem Solving Skills)
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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; gsenerating

ideas, thinking creatively and laterally; modeling; evaluating; and presenting the project.
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GEN 231 uiAassduiinuan 3(3-0-6)
(Miracle of Thinking)
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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 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.
HAANSNISI38UTVReT183Y)
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GEN 241 A139ANNUVIITIN 3(3-0-6)
(Beauty of Life)
deAunay : il
AnwLA et UANENTUS TE 7 1y ud A UA AL ALY NLNAIAINVAIN AN

[ |

Jausssn Wuiinsduinue nmsdudarnunuuaznsiansesnIotsnivosywd Suduazious
Aenfugauetazauaalususineg Mferfumsmsedinuyed wu Fefuamundluiudaly auss
1350un 353 SwlUienunulusssufseus fuysd
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.
HAANSNISI38USVR9T 831

1. BoufiRetunuauazaiunaludusiie Aferfumsmsadinuyud

2. annsaiannlasaimsianseenisgaiuazAuLsensldauAnaiisassd

3. annsovhauduiinmiugBussiaineassd

4. ATEVTnANNAIYEINULDILATH DY

GEN 351 n15usnsdansgalvsinaznnaegin 3(3-0-6)
(Modern Management and Leadership)
Ayrdsaunau : 1l
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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.
HAANSN1TITEUSVa951839
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LNG 120 AMEsangeialy 3 (3-0-6)
(General English)
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This course aims to strengthen basic knowledge of English and to build positive attitudes
towards language learning. Covering all four skills integrated through topics related to everyday
English and basic skills-oriented strategy training, the course raises the students’ awareness of
both language and learning. And it thus enabling them to understand and use English with relative
ease and efficiency. To enhance life-long learning skills, the course then combines classroom
learning with self-access learning via the Self-Access Learning Centre to encourage the students
to focus on their own specific needs through a task or a mini- project. To accomplish the tasks,
the students are expected to develop language skills and apply strategies learned throughout the
course.
HAAWSN15138u3 (Learning Outcomes)
1. Read and write short paragraphs that consist mainly of high frequency everyday language of

events, feelings, wishes, etc.



2. Listen and respond to topics related to daily life events such as personalities, appearances,
technology, past events, neishborhood and/or news.

3. Construct and extend a conversation in a variety of contexts.

4. Do self-study to improve English skills.

5. Recognize and use appropriate words to communicate with others about daily life events.

6. Have responsibility and ethical awareness.

LNG 220 AWNDINGEBITYINTG 3 (3-0-6)
(Academic English)
A¥109AUN DY : LNG 120 General English #3alasun1seniiuludesieuivn
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The course aims at developing English communication skills covering listening, speaking,
reading, and writing. In particular, it emphasizes the use of these skills in meaningful
communicative tasks in academic and technological contexts. The students will be engaged in a
variety of learning activities that foster positive attitudes and confidence in using English.
Independent learning skills will also be promoted via self-access learning modes.
HAAWSN1338u3 (Learning Outcomes)
1. Identify purposes, main ideas and important details of texts on academic topics.
2. Interact with others in order to describe ideas, opinions or give reasons.
3. Ask and answer questions for information.
4. Make effective presentations on topics of interest.

5. Have responsibility and ethical awareness.



LNG 223 English for Workplace Communication 3(3-0-6)

o - d A o
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AWLIALNOY: LNG 220 Academic English, or LNG 222 Academic Listening and
Speaking in International Contexts, or LNG 321 Academic Reading and Writing in
International Contexts

The course focuses on professional English communication in which students are
instructed to introduce themselves and others, participate in a discussion, express their ideas
and opinions, take notes, and write paragraphs in various situations. In addition, they will be
required to write business related messages. They will be trained to give professional
presentations. Students will undertake activities that foster the understanding of cultures for
effective international communication.

ﬁzﬁmagaLﬁumiﬁiamimmé’aﬂqulu%ﬂ‘ﬁw welwindnmnaansaunsinauiasuas
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Learning outcomes:

1. Appropriately introduce themselves and others, engage in small talks, make a
formal presentation, and perform a group discussion in a workplace context.

2. Read and write both formal and informal e-mails.

3. Read and listen for main ideas, take notes, and write paragraphs.

4. Understand cultural differences, and differentiate and identify the cultural issues
which affect communication.

5. Develop their English language learning, manage their time, and plan their own
learning outside class.

6. Memorize and use approximately 2,750-3,250 English words necessary to
communicate in the workplace context.

7. Have responsibility and ethical awareness.



CHE 103 Material and Energy Balances 3(3-0-6)
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Analysis of chemical processes using chemical engineering principles. 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. Fundamental of material and energy balances for processes with and
without chemical reactions. 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.
Learning outcome:

An ability to identify, formulate, and solve complex problems on material and energy

balances involving chemical reactions, multiple units, recycling, bypassing, and purging.

CHE 210 Organic Chemistry 3(3-0-6)
\addunIe
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Structure. Stereochemistry. Nomenclature of organic compounds. Reactivity and

selectivity of organic molecules. Mechanism of reactions. Synthesis of organic compounds



such as olefins, oxidation products of ethylene, alcohols, aromatics, polyfunctional compound
and macromolecules such as natural polymers and synthetic polymers.
Learning outcomes:

1. An ability to summarize the fundamental of organic chemistry and organic
compounds.

2. An ability to illustrate organic chemical structures.

3. An ability to design the synthesis pathway of specific organic compounds.

4. An ability to explain the selectivity of reactions and predict the corresponding
products using the correct mechanisms of reactions.

5. An ability to predict the reactivity from the functional groups of organic compounds.

CHE 212 Organic Chemistry Laboratory 1(0-3-2)
Uriamstaiawnss
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Laboratory tests of physical properties of organic and inorganic compounds such as
the partial molar volume of a component in the mixture, equilibrium in 3-components system,
and molecular weight of polymer using the thermodynamic and kinetic concept related to
organic and physical. Synthesis and characterization of the selected organic compound. Basic
organic laboratory techniques such as fractional distillation, liquid-liquid extraction, leaching,
liquid filtration, solution preparation, and crystallization.
Learning outcomes:

1. An ability to demonstrate the understanding of the basic technique of organic
chemistry, physical chemistry, and analytical chemistry laboratory.

2. An ability to demonstrate safe laboratory practice by using appropriate equipment.



3. An ability to assess the progress and success of their experiment and be able to
adjust the experimental procedure if necessary.

4. An ability to characterize the organic compounds by a common analytical method.

5. An ability to effectively communicate scientific results by writing.

6. An ability to describe the procedure to obtain some physical properties or organic
and inorganic compounds.

7. An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts.

8. An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and

meet objectives

CHE 214 Basic science 3(3-0-6)
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Earth science. Biology. Biochemistry. Quantum mechanics. Physical chemistry.
Chemical kinetics. Electrochemistry. Acid-base reaction and analytical chemistry.
Learning outcomes:

1. An ability to explain the fundamentals of natural science such as earth science and
living science including biology and biochemistry.

2. An ability to explain the basic chemical kinetics, electrochemistry, acid-base reaction,
and quantum mechanics in physical chemistry.

3. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.



CHE 232 Momentum, Heat, and Mass Transfer 3(3-0-6)
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Mass balance using control volume approach. Newton’s second law of motion. Analysis
of a differential fluid element in laminar flow. Differential equations of fluid flow. Dimensional
analysis. Momentum boundary-layer theory.

Fourier's law and differential heat conduction equation. Convective heat transfer.
Natural convection. Radiation heat transfer. Boiling and condensation. Heat exchangers.

Fick’s law and general diffusion equation. Steady state diffusion. Convective mass
transfer mechanism. Two resistance theory and overall mass transfer coefficients. Types of
mass transfer equipment. Mass balances for continuous-contact towers. Continuous-contact
mass transfer equipment analysis.
Learning outcomes:

1. An ability to identify, formulate, and solve complex problems involving momentum,
heat, and mass transfer.

2. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.



CHE 241 Thermodynamics | 3(3-0-6)
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Thermodynamic properties of matter. The first law of thermodynamics and the
applications. Entropy balance and the second law of thermodynamics. Reversibility.
Applications of the combination of the first law of thermodynamics and entropy balances. Heat
engine. Heat pump. Lost work. Power generation cycles. Refrigeration. Liquefaction processes.
Learning outcomes:

1. An ability to identify, formulate, and solve complex problems of engineering
thermodynamics.

2. An ability to communicate effectively with a range of audiences.

3. An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and
meet objectives.

4. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

CHE 242 Thermodynamics Il 3(3-0-6)
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PVT behavior. 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.

Learning outcomes:

1. An ability to identify, formulate, and solve complex problems involving
thermodynamic properties of fluids, phase equilibria, and chemical reaction equilibria.

2. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

CHE 300 Industrial Training 2(S/U)
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A student is required to be trained in the industrial plant for at least 128 hours under
the supervision of staff assigned by the industry and the Department of Chemical Engineering.
Learning outcomes:
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CHE 333 Fluid Mechanics and Equipment Design 3(3-0-6)
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Fluid statics and applications. Equations of fluid flow. Flow in pipes. Flow measurement.
Pump. Compressor. Agitation. Particulate flow through fluid. Sedimentation. Flow in packed
bed and filtration. Fluidization. Centrifuge. Particulate size distribution and size reduction.
Cyclone.

Learning outcomes:

1. An ability to identify, formulate, and solve complex problems related to process units
in fluid and fluid-solid systems.

2. An ability to design fluid transport equipment and process units involving fluid and
fluid-solid to produce solutions that meet specified needs with consideration of public health,
safety, and welfare, as well as global, cultural, social, environmental, and economic factors.

3. An ability to communicate effectively with a range of audiences.

4. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.



CHE 334 Heat Transfer and Equipment Design 3(3-0-6)
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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.
Learning outcomes:

1. An ability to identify, formulate, and solve complex problems related to process units
involving heat transfer.

2. An ability to design heat transfer equipment and process units involving heat transfer
to produce solutions that meet specified needs with consideration of public health, safety, and
welfare, as well as global, cultural, social, environmental, and economic factors.

3. An ability to communicate effectively with a range of audiences.

4. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

CHE 335 Mass transfer and Equipment Design 3(3-0-6)
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Mass transfer between phases. 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.
Learning outcomes:

1. An ability to identify, formulate, and solve complex problems related to process units
involving mass transfer.

2. An ability to design mass transfer equipment and process units involving mass
transfer to produce solutions that meet specified needs with consideration of public health,
safety, and welfare, as well as global, cultural, social, environmental, and economic factors.

3. An ability to communicate effectively with a range of audiences.

4. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

CHE 343 Chemical Kinetics and Reactor Design 3(3-0-6)
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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 types 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.
Learning outcomes:

1. An ability to identify, formulate, and solve complex problems related to chemical
reactions and reactors.

2. An ability to design chemical reactors to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.

3. An ability to communicate effectively with a range of audiences.

4. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

CHE 451 Process Equipment Design 3(3-0-6)
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Standard design procedures of chemical process equipment using ASME Codes, API
Codes, and TEMA Codes. The design components including the thickness of vessel under the
internal pressure and external pressure, openings, connections, flanges, vertical supports and
horizontal supports. The design of process equipment such as heat exchangers, storage tanks
and distillation columns.
Learning outcomes:

1. An ability to design various process equipment by applying standard design
procedures and produce solutions that meet specified needs with consideration of public health,

safety, and welfare, as well as global, cultural, social, environmental, and economic factors.



2. An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts.

3. An ability to acquire and apply new knowledge as needed, using appropriate

learning strategies.

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

Learning outcome:

An ability to identify, formulate, and solve complex problems related to chemical

process control.



CHE 462 Controls and Instrumentations for Chemical Processes 3(3-0-6)
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Process control and instrumentation including process flowsheet (BFD, PFD and P&ID),
fluid transportation and measurement, heat transfer equipment, separation equipment. Principle
of instrumentation sensors such as pressure, temperature, flow, level and composition.
Transmitter, transducer, controller, final control elements such as control valve and actuator.
The process control techniques, and process safety.
Learning outcome:

An ability to identify, formulate, and solve complex problems related to process control

and instrumentation.

CHE 471 Engineering Materials and Selection 3(3-0-6)
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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.
Learning outcomes:

1. An ability to classify engineering materials and demonstrate an understanding of
the basic relationships between structures, properties, and processing of engineering materials.

2. An ability to specify the mechanical properties and physical properties of engineering
materials and realize the factors affecting those properties.

3. An ability to select the appropriate materials for engineering application, based on
their characteristics and selection criteria.

4. An ability to analyze the corrosion problems in chemical industries and suggest
suitable corrosion prevention methods.

5. An ability to self-study and work in teams, then orally communicate the current

research or applications of engineering materials in services.

CHE 481 Chemical Engineering Laboratory | 2(1-3-4)
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Principles and hands-on laboratory experiments in fluid mechanics and heat transfer
related unit operations such as agitation and mixing of liquid, fluid flow, free/force convection
heat transfer, and the operations involving particulate solids such as size reduction, filtration,
sedimentation, etc. Communication and collaboration with team members, and others.
Analysis, interpretation, and conclusions of the obtained data and results.

Learning outcomes:



1. An ability to explain the principles, operating, and factors affecting the transfer
coefficient and/or efficiency of the unit operations involving fluid mechanics, heat transfer, and
particulate solids.

2. An ability to communicate effectively with a range of audiences

3. An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts.

4. An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and
meet objectives.

5. An ability to develop and conduct appropriate experimentation, analyze and interpret
data, and use engineering judgment to draw conclusions.

6. An ability to acquire and apply new knowledge as needed, using appropriate learning

strategies.

CHE 482 Chemical Engineering Laboratory Il 2(1-3-4)
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Principles and Hands-on laboratory experiments in unit operations related to heat
transfer and mass transfer such as dryer, distillation column, absorber, adsorption column,
liquid-liquid extraction column, cooling tower, chemical reactor and process control units.
Communication and collaboration with team members, and others. Analysis, interpretation,
and conclusions of the obtained data and results.

Learning outcomes:



1. An ability to explain the principles, operating, and factors affecting the transfer
coefficient and/or efficiency of the unit operations involving heat and mass transfer as well as

the kinetics and process control units.
2. An ability to communicate effectively with a range of audiences

3. An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering

solutions in global, economic, environmental, and societal contexts.

4. An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and

meet objectives.

5. An ability to develop and conduct appropriate experimentation, analyze and interpret

data, and use engineering judgment to draw conclusions.

6. An ability to acquire and apply new knowledge as needed, using appropriate learning

strategies.

CHM 103 Fundamental Chemistry 3(3-0-6)
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Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic
properties, chemical bonds, representative elements, non- metal and transition metals,
properties of gas, solid, liquid and solutions, chemical equilibrium, ionic equilibrium, chemical
kinetics, electrochemistry.

Learning outcomes:



1. Ability to demonstrate an understanding in the fundamental chemistry such as
atomic structure, periodic properties, properties of elements, state of the matters and their
properties, simple chemical reactions and stoichiometry, equilibria, chemical kinetics and
electrochemistry.

2. Ability to solve and analyze both qualitative and quantitative problems involving basic
chemistry.

3. An ability to express the profession ethics and demonstrate self-responsibility.

CHM 160 Chemistry Laboratory 1(0-3-2)
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CHM 103 Practice on basic laboratory techniques in topics concurrent with CHM 103.
Learning outcomes:

1. Ability to perform laboratory experiments with safe and proper uses of standard
chemistry glassware and equipment.

2. Ability to record, graph, chart and interpret data obtained from experimentation.

3. Ability to express the profession ethics and demonstrate self-responsibility.

CPE 100 Computer Programming for Engineers 3(2-2-6)
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Fundamental concepts of programming including data types, conditional execution,
iteration, functions, and I/O with programming exercises. Software development as a problem-

solving activity. Techniques for producing correct and robust programs including top-down



decomposition, hand simulation and hypothesis-based debugging. Weekly laboratory sessions
focus on program design and implementation to solve interesting case problems.
Learning outcome:

Ability to design, write and debug a computer program in C that solves a problem as
described in a detailed problem specification. Work in a team to create a multi-module software

system to solve a problem.
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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 and details, Introduction to
computer aided drafting.
Learning outcomes:

1. To be able to use drafting instruments and draw applied geometry.

2. To be able to draw isometric and oblique parallel projection.

3. To be able to draw the first and third angle orthographic projection.

4. To be able to draw auxiliary views and sectional views of objects.



To be able to determine dimensioning, tolerancing and surface finishing symbols.
To be able to choose and draw appropriate thread fasteners, keys, welding symbols.

To be able to choose and draw appropriate gears and spring.

© N o o

To be able to determine assembly drawing.
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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 system of particles.

Learning outcomes:

1. Summarise general principles in mechanics.

2. Understand two-dimensional force systems.

3. Construct free-body diagrams (FBD) and apply Newton’s Laws of motion to evaluate
equilibrium of particles and 2D rigid bodies.

4. Apply the principles of equilibrium of particles and rigid bodies to evaluate forces in
structures.

5. Compute the centre of gravity and centroid’s locations for bodies of arbitrary shape.

6. Evaluate equilibrium of 2D rigid bodies in the presence of frictional forces.

7. Determine forces and moments by virtual work.

8. Apply kinematics concepts to the planar motion of a particle/particles.

9

. Apply kinetics concepts to the planar motion of a particle/particles.
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their properties, number e, logarithm function, inverse function. Limit of function, computation
of limits, continuous function. Basic concepts of derivative, derivative of algebraic function, the
chain rule, derivatives of transcendental functions, derivatives of inverse function, implicit
differentiation, higher order derivatives, indeterminate form and L’ Hopital' s rule. Differentials,
linear approximation. The max-min value theorem. Rolle’s theorem and mean value theorem.
Concavity and second derivative, using derivative and limits in sketching graph, applied max-
min problem, related rates. Basic concepts of integrals, fundamental theorem of calculus,
properties of antiderivatives and definite integrals, integration by substitution, integration by
parts, integration by partial fractions. Area under curve and areas between curves. Improper
integrals, numerical integration. Function of several variables, graph of equations. Partial
derivative, differentials, the chain rule. Critical points, second order partial derivative, relative
extrema, maxima and minima, and saddle points.
Learning outcomes:

1. Solve problems and express mathematical ideas coherently in written form based
on mathematical logic.

2. Explain concepts in functions of one or more variables and calculate inverse

functions, limits, derivatives, maxima and minima, and linear approximation.



3. Explain concepts and how to use the theorems that apply specifically to continuous
functions (intermediate value theorem, extreme value theorem) and to differentiable functions
(chain rule, Rolle’s theorem, mean value theorem, L’Hopital’s rule).

4. Explain the concepts of differential calculus of functions of two or more variables,
continuity, partial differentiation, chain rule, Implicit differentiation.

5. Find anti-derivatives by using standard techniques.

6. Describe how the Fundamental Theorem of Calculus can be used both to evaluate
integrals and to define new functions, and determine their basic properties.

7. Apply calculus concepts in related rates, minimum and maximum problems, graph

sketching, area, and volume.
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Scalars and vectors, inner 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 convergence 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 in rectangular
coordinates, double integrals in polar form, transformation of variable in multiple integrals.
Triple integrals in rectangular coordinates, triple integrals in cylindrical and spherical
coordinates.

Learning outcomes:

1. Prove simple mathematical statement by induction.



2. Give definitions of various types of sequences and series.

3. Explain the concepts of convergent and divergent sequences and series and be
able to test & verify them.

4. Describe and convert functions to power, Taylor’s or Fourier series.

5. Convert functions to polar coordinates system, sketch graphs and find areas under

curves.
6. Give definitions of and calculate double and triple integrals.
7. Apply the concepts of double and triple integrals to real-world problems.
8. Describe and compute about scalars and vectors.
9. Find and describe equation of lines and plane in 3D-space.
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Basic concepts of types, order and degree. First order equations, separation of variable,
homogeneous equations, exact and non-exact equations, integrating factor, first order linear
equations, Bernoulli’'s equations. Higher order equations, linear equation, and solution of linear
equation with constant coefficients and with variable coefficients. Applications of first and
second order equations. Laplace transforms, introduction to partial differential equations. Vector
function, curves, tangent, velocity and acceleration, curvature and torsion of a curve, gradient
of scalar field, divergence of a vector field, curl of a vector field. Vector integration, line
integrals, surface integrals, volume integrals.

Learning outcomes:

1. Determine the type, order and degree of a given differential equations.



2. Classify linear and nonlinear equations.

3. Select the appropriate analytical technique for finding the solution of first-order and
higher-order linear differential equations.

4. Demonstrate the solution to problems by translating written language into
mathematical statements, checking and verifying results.

5. Find Laplace and inverse Laplace transforms.

6. Solve differential equations using Laplace transforms.

7. Solve partial differential equations using the method of separation of variables.

8. Describe the basic geometry and concepts in vector and to apply in some
applications.

9. Evaluate line integration, Surface integration and Volume integration.

10. Apply line integration and Surface integration to engineering problems.

MTH 303 Numerical Methods 3(3-0-6)
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Computer number representation and round off, 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.
Learning outcomes:

1. Represent numbers in the computer and explain round off errors.

2. Evaluate interpolation of functions and compute the numerical integration.

3. Find the solution of nonlinear equations and system of linear equations by using
numerical methods.

4. Approximate function and data fitting using numerical methods.

5. Apply numerical methods to solve ordinary and partial differential equations.
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The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental mechanic physics including vectors, systems of particles,
momentum, rotation, fluid mechanics, oscillations, wave motions and thermodynamics.
Learning outcomes:
1. Students are responsible for their assignments and submit the assignments on time.
2. Students are able to apply physics knowledge related to the topic of mechanics, light

and thermodynamics for solving engineering problems.

PHY 104 General Physics for Engineering Students Il 3(3-0-6)
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The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental physics including electric fields, Gauss’ law, electric
potential, capacitance, magnetic fields, Ampere’ s law, inductance, alternating current,
Maxwell’s equations, electromagnetic waves, geometrical optics, optical interference, optical
diffraction, photons and matter waves and atoms.
Learning outcomes:

1. Students are responsible for their assignments and submit the assignments on time.

2. Students are able to apply physics knowledge related to the topic of

electromagnetism and modern physics for solving engineering problems.
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This course aims to emphasize on the basic understandings of the fundamental physics
in practices and writing shot reports. All topics will be related to PHY 101 and PHY 103 such
as the accurate measurements, simple harmonic motion, standing wave on string, moment of
inertia, specific heat of liquid, speed of sound: resonance tube, surface tension of liquids,

viscosity, rolling on inclined plane and Young’s modulus of wire by stretching.

Learning outcomes:

1. Students are responsible for their assignments, submit the assignment on time and
don't copy other people's work.

2. Students are able to use proficient techniques, skills, the modern scientific and
mechanical tools that necessary for experimental physics related to mechanics topics.

3. Students are able to write a short scientific report related to the mechanical

experiment.
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This course aims to emphasize on the basic understandings of the fundamental
physics in practices and writing shot reports. All topics will be related to PHY 102 and PHY
104 such as Multimeter, Oscilloscope, charged and discharged of capacitor, Faraday’s law of
induction and transformer, the charge moving in magnetic and electric field, the interference
and diffraction of light, RLC circuit, the resonance in AC- circuit, atomic fine structure (spectrum
of hydrogen atom) and Plank’s constant determination.

Learning outcomes:

1. Students are responsible for their assignments, submit the assignment on time and
do not copy other people's work.

2. Students are able to use proficient techniques, skills, the modern scientific and
mechanical tools that necessary for experimental physics related to electromagnetism and
fundamental electronics topics.

3. Students are able to write a short scientific report related to electromagnetism and

fundamental electronics experiment.
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Concepts of Population. Sample and Parameters. Sampling Techniques. Statistical
Description. Probability theory. Random variable. Decision making theories (i.e. decision
making before and after experiment). Statistical Inference. Analysis of Variance. Regression

and Correlation. Using Statistical Methods as the tool in Problem Solving.

Learning outcome:
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Basic concepts in engineering economic. Cost concepts, Time value of money.
Methods of comparison. Evaluation of replacement. Break — even analysis. Depreciation.
Estimating income tax consequences. Decision under risk and uncertainty.

Learning outcome:
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