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TRANS PHENO

Transport Phenomena

Foundations of transport phenomena; heat and mass transfer with chemical
reaction in three-dimensions; unsteady energy and mass balances in three-
dimensions; distributions in more than one variable; boundary layer theory;

estimation of interfacial transport coefficients, dispersive flows.
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ADV CHEM ENG CAL

Advanced Chemical Engineering Calculations

Applied mathematical and numerical methods for solving problems in
chemical engineering. solutions to the system of algebraic; ordinary
differential, and partial differential equations; regression analysis; linear

programming.
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ADV CHE THERMO

Advanced Chemical Engineering Thermodynamics

Applications of the first and second laws of thermodynamics to the chemical
and petroleum industries; properties of ideal and non-ideal mixtures, including
colligative properties, chemical and phase equilibria; separation systems;
exergy function in evaluating chemical and energy producing or utilizing
processes; chemical and phase equilibria of multicomponent systems;
applications emphasized through extensive problem work relating to practical

cases.
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CHEM REACT ENG

Chemical Reaction Engineering

Analysis of kinetic, thermal, diffusive, and flow factors on the performance of
various types of chemical reactors including batch, semi-batch, tubular, CSTR
and membrane reactors; residence time analysis; analysis of rate data; non-
elementary reactions such as enzymatic and polymerization reactions; steady-

state and unsteady-state reactor design with and without heat effects;

catalytic reactor and diffusion in porous catalyst.
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POLL CONTR

Pollution Control

Sources of air pollutants; air pollutant dispersion models; technologies for
removing particulates, VOCs and toxic gases; characteristics of wastewaters;
physical, chemical and biological wastewater treatment processes;
classification of solid wastes; minimization and recycle; collection and disposal

techniques for solid wastes.
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SEL TOP PETROC TECH

Selected Topics in Petrochemical Technology

Important and interesting selected topics in petrochemical technology.
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COLL SURF SsClI

Colloid and Surface Science

Fundamental of colloidal systems; capillary; thermodynamics of liquid

interfaces; electrical aspects of surface chemistry; surface of solids; nucleation

and crystal growth, adsorption; chemisorption and catalysis.
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CORR ENG

Corrosion Engineering

Study of electrochemistry of corrosion; fundamental corrosion mechanisms;

types of corrosion; methods of corrosion control and protection.
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HAZ WST MGT

Hazardous Waste Management

Definition of hazardous wastes; waste characterization; pollution prevention;

waste minimization; treatment processes; transportation; storage; groundwater

contamination; land disposal; site remediation.
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PETROC IND TECH ECON

Petrochemical Industry: Technology and Economics

Seven important raw materials (ethylene, propylene, C4 olefins, benzene,
toluene, xylene and methane) in petrochemical industry; production and
separation processes for each material; economic impacts of the raw materials
and products.
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SURFAC SCI TECH

Surfactant Science and Technology

Introduction to surfactants; micelle formation; solubilization; adsorption of
surfactant at interfaces; surface tension reduction; wetting; foaming; phase
diagrams/liquid&crystals; surfactant precipitation; double layer
theory/dispersion; emulsification and microemulsions; detergency; surfactant-

based separation processes.
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ALT ENER SOUR

Alternative Energy Sources

Introduction to fossil fuels and alternative energy sources including solar,
geothermal, wind, biofuels, fuel cells, nuclear, hydro energy and hydrogen
energy; technical and environmental issues related to their characteristics and

applications; hydrogen production; biofuels production; biogas and

biohydrogen production.
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REAS METH LAB SAFE

Research Methodology and Laboratory Safety

The course covers scientific research, planning and design of a research
project methodologies, research management, statistical methods, intellectual

property, and laboratory procedures and safety.
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ENV SUSTAIN

Environmental Sustainability

Case studies focusing on utilization of principles of environmental
sustainability in professional practice, development of environmental literacy

through study of both current and historical environment issues.
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ADV PROC DYNA CONTR

Advanced Process Dynamics and Control

Operation theory of control instruments and their applications to industrial
chemical processes; batch process and plant wide control; advanced process

control; cascade and model predictive control systems.
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CHEM ENG PROJ MGT

Chemical Engineering Project Management

General project management concepts and benefits to chemical engineering
projects; initiating process including scope making, setting phases, charter;
project planning and analyzing processes using front end loading (FEL) concept
including business needs definition, capital alternative analysis, project design
basis definition, project execution planning, project risk analysis and project
cost evaluation; project execution including implementation, monitor and
control; project close-out; practical leadership in project management; case

studies in chemical engineering project management.
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PROC QUAL CONTR MANAG

Process Quality Control and Management

Comprehensive treatment of modern process quality monitoring and statistical
process control techniques for petrochemical industries; fundamental and
practical techniques in process data analysis and real-time statistical process
control by personal computers; development, implementation and
management of engineering systems; strategic planning for achieving the goals;

system/process design to meet products and services required.
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STRAT CREA PROB SOL

Strategies for Creative Problem Solving

A systematic approach to the problem solving technique that will help to
identify the real problem, generate solutions, decide the course of action,

implement and evaluate the solution.
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ENER CONSER IND PROC

Energy Conservation in Industrial Processes

Industrial processes for energy conservation by the laws of thermodynamics;
the definition of the exergy function and its use in determining energy
conservation; energy consumption in industrial countries and policies of
energy conservation; the fundamental principles of combustion and heat
transfer and their relation to energy conservation; modern cycles used to
reduce overall energy consumption in the process industries; description of
equipment presently available for improved energy use.
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HET CATAL

Heterogeneous Catalysis

Introduction to surface science and catalysis; adsorption on the surface;
desorption model; surface models in catalysis; rates and kinetics of catalytic
reactions; catalyst preparations; principles on physical characterizations of
catalysts; temperature programmed techniques; introduction to spectroscopic
techniques in catalysis: principles of instrumentations, including photoelectron
spectroscopy, X-ray techniques, electron microscopy, vibrational spectroscopy;

principle aspects on integrated catalyst characterization in appropriate catalyst

design well fit with reactions; overviews of catalyst usages in real applications.
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SUSTAIN PROD

Sustainable Production

Environmental issues resulting from human activities, environmental
performance evaluation, pollution prevention and cleaner
production/technologies; assessment of impact of various processes on
environment; life cycle assessment (LCA) as well as new/emerging

technologies for clean production and sustainable development.
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NRG STO

Energy Storage

Available energy storage systems including accumulator or battery, fossil and
nuclear fuel storage, mechanical storage, thermal storage, electrochemical
storage; applications of energy storage in different sectors, e.g. electricity, heat,

and transportation; new development in energy storage; social and economic

impacts of energy storage.
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ADV MGMT RES INNOV

Advanced Management in Researches and Innovations

Interpretation of aiming results into research problems, setting of variables,
principles of experimental planning, design of experiment (DOE), categories of
experimental testing and analysis (determined, structural, and application

analysis), advanced report writing, discussion, and writing manuscripts.
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PROC SYS ENG

Process Systems Engineering

Computer-aided design/optimization of chemical processes; development of
systematic decision-making processes for the sustainable and environmentally
benign processes like biofuel plant and carbon-capture systems; energy and

process water integration; supply chain management.
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SUST IND PROC

Sustainability of Industrial Processes

Concept of life cycle analysis and sustainable development; revolution of
feedstock for energy and petrochemical industries; new sources of energy and

energy storage; green chemistry and process; process efficiency enhancement;
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energy saving and optimization technology; end of life treatment and

technology, zero discharge, carbon capture and storage, waste treatment.
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BIZ FUND NRG IND

Business Fundamentals in Energy Industries

Economic feasibility for energy related industries; characteristics of energy
market; demand, supply and logistics; pricing and impact factors; global

market movement and situations.
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UNCON NRG TAGT

Unconventional Energy: Technology, Applications, and Global Trend
Introduction to energy systems, resources, technology and application
(conventional and unconventional energy); analysis of global energy demand
and supply; energy conservation technology; discussion on future energy

trends (climate policy, socio-economic issues, and energy disruption).
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SEL TOP ENERG TECH

Selected Topics in Energy Technology

Important and interesting selected topics in energy technology.
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BIOREFINERY T&A

Biorefinery Technology and Applications

Principle of biorefinery technology; comparison with conventional petroleum
refinery; production process and technology; economic and ecological

aspects.
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IT IND PROC

Information and Communication Technologies for Industrial Processing
Introduction to programming, analysis and design of industrial work flows and
processes; information technology systems and their applications in industrial
process e.g. automation, control and safety; database management; problem
solving techniques to real-world scenarios; professional and ethic in [T

management.
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STR PL INNO IND RD

Strategic Planning in Innovative Industrial R&D

The course involves with innovation and stage gate process. It will train to
hand on work as a team to develop process or solve technical problem from
idea generation using stage gate process that is taught in the class
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Digital Transformation Tools for Petroleum and Petrochemical Industries |
Part 1: Induction to AspenONE, Chemical selection and property method
selection, Chemical property estimation, Components in a flowsheet, Process
elements (pumps, splitters, mixers, heat exchangers, reactors, etc.), Separation
processes (liquid-liquid separation, flash separation and distillation columns,
etc.), Reactors (conversion, Gibbs, simple kinetics, complex kinetics, etc.),
Equipment sizing and economics, Utilities (Energy integration, Heat exchanger
design), Process control, Case studies and projects.

Part 2: Introduction to Python, Variables and data types, List and loops,
Introduction to Numpy library, Graph plotting with Matplotlib, Image

manipulation with Scikit library, Function- and object-oriented programnming,
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Case studies and projects (differential equation solving, Monte-Carlo
simulation, etc.).
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Digital Transformation Tools for Petroleum and Petrochemical Industries II
Part 1: Advance calculations using Microsoft Excel (goal seek, solver, data
analysis, equation fitting, statistical calculations, etc.), Optimization concept
and optimization problem solving using Microsoft Excel and other software
tools, e.g.,, the General Algebraic Modelling System (GAMS), Case studies and
projects.

Part 2: Introduction to Arduino and micro-controllers, Introduction to LED
display, Introduction to LED step and servo motors, Introduction to thermo-
sensors, Introduction to chemical and flame sensors, Introduction to pressure
sensors, Python-Arduino interface, Introduction to ESP32 chip, Webcam and
object recognition, Introduction to digital twin with IOT dashboard,
Introduction to Linux webserver using a Raspberry Pi, Introduction to CAD and

additive manufacturing, Case studies and projects.
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SEMINAR |

Seminar |

Presentation of and discussion on current research in petrochemical

technology.
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SEMINAR I

Seminar Il

Presentation and discussion on current research in petrochemical technology.
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DOC DISSERT SEM

Doctoral Dissertation Seminar

Presentation of and discussion on current research in petrochemical

technology
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ADV SEP PROC

Advanced Separation Process

Fundamental forces for adsorption; pore size distribution analysis; equilibrium
adsorption isotherms; rates of adsorption; fixed-bed adsorber dynamics;
regeneration of sorbents; temperature and pressure swing adsorption; other
cyclic adsorption processes; new sorbent materials; membrane separations;

ion exchange; flotation operations; surfactant-based separations.
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STAT DSGN ANAL EXP

Statistical Design and Analysis of Experiments

An overview of efficient methods of data collection and analysis in fields of
engineering and technology applications; exposition of experimental design
concepts and statistical modeling tools of data analysis; role of experimental
design in engineering studies; fundamental statistical concepts; comparison

methods; factorial designs; regression and correlation analysis; hands-on

experimental tests on engineering applications.
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ADV PETROCHEM TECH

Advances in Petrochemical Technology

The latest advancements in petrochemical technology which are interesting

and relevant to the college’s research areas.
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ADV HET CATAL

Advanced Heterogeneous Catalysis

Advances in surface science and surface phenomena; complex catalysts;
advanced catalyst preparation techniques; advanced techniques in the
implementation of various spectroscopic techniques for catalyst analysis from
characterization results: integration of catalyst characterizations in appropriate
catalyst design well fit with reactions and desired products; research case

studies on potential catalysts; development of catalysts for industries.
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Qualifying Examination

Comprehensive examination
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DISSERTATION

Dissertation

Research in petrochemical technology for the advancement of knowledge or

better understanding of existing findings.
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