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MARNUIN N. ABBUIYIILIN

JEE 603

JEE 604

PMISANEINIAY 1 3 (3-0-9)

(Special Study I)
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Student taking the subject is required to attend a certain subject prescribed by his/her

advisor. The subject may be offered in English or Thai in any accredited university or in any

one of the collaborating universities. At the end of the course , the student needs to prepare

the state- of- the- art report in English and have an oral examination with the Thesis Advisory

Committee or a Special Study Committee appointed by JGSEE.

MIANNIAY 2 3 (0-0-9)
(Special Study II)
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Student is required to make a study on a certain prescribed subject related to thesis topic under
supervision of thesis advisor. The study may involve situation review, data collection and data
analysis as well as critical survey in certain topics in order to provide clarity for thesis
framework. At the end of the semester, student needs to prepare a report in English on the
subject and attend an oral examination with the Thesis Advisory Committee or a Special Study

Committee appointed by JGSEE.
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JEE 605 MSANEINIAY 3 3 (0-9-9)
(Special Study III)
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Student is required to make analysis or conduct experiments on certain approved task under
supervision of thesis advisor. The objective is to upgrade the student's analytical or
experimental skill in order to facilitate his/her thesis undertaking. Each project should be
completed in one semester. At the end of the semester, student needs to prepare a report in

English of the task and attend the oral examination evaluated by the Thesis Advisory Committee

or a Special Study Committee appointed by JGSEE.

JEE 606  inatiamindiamans 3 (3-0-9)
(Mathematical Techniques)
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Numerical methods for ordinary differential equations, finite difference methods of initial and
boundary valued problems. FORTRAN computer programming. Numerical methods for partial
differential equations. Elliptic equations, Parabolic Equations, Hyperbolic equations.
Optimization techniques: classical optimization techniques, Lagrange multiplier method, Linear
programming, Simplex method, Nonlinear programming, steepest-ascent, steepest-descent

method, Conjugate gradient method, Newton method. Curve Fitting.
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JEE 607  mauamsmmiiimiinznga 3 (3-0-9)
(Optimization Techniques)
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Introduction to optimization techniques, formulation of mathematical model, classical
optimization, single-variable optimization, multivariable optimization with no constraints,
multivariable optimization with constraints, Lagrange multiplier method. Linear programming,
solution of system of linear simultaneous equation, FORTRAN computer programming,
Simplex method, dual- simplex method, two phases of simplex method. Nonlinear
Programming, one-dimensional minimum search, golden section search, parabolic interpolation,
multi-dimension minimum search, steepest-descent methods, conjugate-gradient method,
Newton’s method, Quasi- Newton methods. Geometric programming, unconstrained

minimization problem, constrained geometric programming problem.

JEE 611  @uu@IHSUIAINTINMTATNITMNA AN MNaATHINVUNA 1(0-3-3)
mATulaguazMsIAMITAIAADN)

(Seminar for M.Eng / M.Sc (Environmental Technology & Management))
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The principal objective is to enhance student’s capabilities in extracting main points from

technical papers and reports, as well as report writing skill and oral presentation. In addition, the
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course also aims to promote interactions among students, researchers and academic staff in the
exchange of ideas and information

JEE 613  NSZUIUMSNIIG 3 (3-0-9)
(Research Methodology )
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The course aims to give the students experience in the general skills needed in scientific and
technical research. The general skills to be covered will include: searching for information in
the literature, reviewing previous research, making proposals for new research, measurements

and the analysis of data, describing equipment and experimental methods, good practice and

ethics in research.

JEE 616  mseninbzIvan 9 (0-0-27)

(Internship)
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The aim of the course is to enable the student to gain professional experience. The students who

choose the internship option are required to work on an internship in industry for 20 consecutive

weeks. The internship will be supervised by an instructor. The Guidelines for the Internship

Program describe the procedures for the selection of suitable companies and tasks for the

internship, as well as the selection of the industrial supervisors and the required reporting.
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JEE 617  msenninuzdmynaadssina 9 (0-0-27)

(International Internship)
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The aim of the course is to enable the student to gain professional experience in an international
environment and to learn how to work in a different cultural environment. The students who are
selected for this internship option will work on an internship in industry for 20 consecutive
weeks. The internship will be supervised by an instructor. The Guidelines for the Internship
Program describe the procedures for the selection of suitable companies and tasks for the
internship, as well as the selection of the industrial supervisors and the required reporting.
This international internship program is reserved for the best students of each year. The JGSEE
will provide possibilities to participate in an international internship program in Europe, US or
Japan individually organized by the JGSEE. The institutions selected will be internationally

recognized applied research institutions and international companies.
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(Research Study)
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The students are required to undertake short research or development projects under supervision

of a member of the faculty. The research study should be completed within one semester.
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JEE 621

JEE 623

Inensinus (naluladnaznsdamsauadon) 12 (0-0-36)

(Thesis (Environmental Technology & Management))
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The Students are required to undertake research or development studies under supervision of a

member of the faculty. The thesis should be completed within two semesters.
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(Energy Economics)
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This course aims to develop an understanding and practical analytical skills of energy

economics and planning approaches taking into account the cost of environment impact. This

course will provide fundamental concepts of economic issues and theories related to energy,

such as economics of natural and energy resources, aggregate supply and demand analysis, and

the interrelationship between energy, economics and the environment as well as some important

issues in energy policy. This course will also demonstrate the use of economic tools for decision

making in energy and environment planning and policy.
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(Principle of Accounting and Financial management)
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Introduction to accounting concept and principle, overview of accounting process and business
transaction, journal and journalizing procedure, ledgers and posting procedures, month end
adjusting entries, trial balance, financial statement preparation, year-end closing entries.
Interpreting of financial statements and analysis, measures of profitability, measures of stability

and leverage, measures of liquidity and solvency, turnover control ratios, budgeting control,

capital budgeting, risk and uncertainty, financial management reporting.

JEE 624  %anMImMIdan1suazmIuimsenns 3 (3-0-9)
(Principle of Management and Administration)
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Introduction, history of modern management and administration, principle and evolution of
modern management thought, management function: planning, organizing, administration and

staffing, direct and controlling: leadership theory and motivation, personnel management, public

administration and private administration.
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(Energy and Environmental Economics, Management and Policy)
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JEE 626
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Introduction to basic economics concepts, economic sectors and activities, relationship between
economic development and energy demands, roles of energy supply and energy security, energy
resources and conversion, environmental and climate implications due to modern energy
utilization and externality, limitation of growth theory, new paradigm shift in economic
development and sustainable development, UNFCC and Kyoto Protocol, economic tools for
efficient energy resources utilization and environmental remedy, protection and control,
contemporary energy and environmental issues. Drives on energy saving program initiatives,
analysis of rational energy uses, and basic energy audit, identification of energy conservation
opportunities, concept of economic analysis and evaluation. Environmental impact assessment
tools and indicators: LCA and environmental standards, state of environmental assessment
reporting and its applications. Project implementation, execution, monitoring, and control, case

studies.
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(Energy and Environmental Econometric Modeling and Analysis)
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Introduction to types of modeling and forecasting, relationship between energy demand,

economic growth and greenhouse gases emissions. National energy supply and demand
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JEE 627

characteristics and data requirement for energy planning, principles of projection function,
balance of energy supply and demand accounting method, national GHG emissions report on
greenhouse gases emissions in accordance with UNFCC requirement, macro and micro-
economic modeling, test and verification of models, construction of input-output table,
introduction to Computable General Equilibrium (CGE), sensitivity analysis, policy analysis and
choice of models. Practices of useful software tools for modeling and analysis: LEAP,

EVIEWS, CGE etc, case studies.
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The basic concept of economics, production factors and the production possibility frontier,
resource utilization and allocation, economic systems and mixed economy, demand and supply,
the price effect and market equilibrium, the free market system, market failure and
imperfections, intervening in the market system, revenues, costs and benefits, consumer and
producer’s surplus, perfect competition and monopoly and oligopoly, resource depletion and
discount rates, externality and internalization, economic sectors: household,

business (investment), government, and export-import, national income, GDP, economic growth
and the standard of living, economic fluctuations, unemployment and inflation, government

economic objectives and policy instruments, fiscal policy, inflation and international trade,

student projects and case studies.
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JEE 629
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(Financial Analysis and Project Appraisal)
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The objective of this course is to provide knowledge for conducting project investment appraisal
and ability to interpret and understand project evaluation accomplished by others. The
evaluation knowledge and ability cover both private and public investments. Private investment
is generally justified with financial analysis which identifies profit by comparing benefit and
cost to a company. Public investment is appraised by comparing benefit and cost to the society,
which is considered as economic analysis. Both financial and economic analyses estimate the
net-benefits of projects based on the difference between the scopes of projection analysis.
Methods of assessment using cost benefit analysis (CBA) which is a tool for policy-makers to

evaluate public projects and cash flow analysis for privately invested projects are discussed in

the course.
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(Marketing Research)
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Introduction, marketing research process and type of marketing research, data collection: types

and methods, secondary and primary data, qualitative and quantitative research, experimentation
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in marketing research, quantitative data collection: measurement instrument and sampling, data

analysis and hypothetical testing, presenting research results and reporting.

JEE 631  M3aus 3 anagnsuazu3mslnsams 3 (3-0-9)
(Strategic Planning and Project Management)
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The objective of this course is to address the fundamental aspects of planning and policy making
and to enable the students to learn the basics of project management. The course focuses on
policy analysis, strategic planning and project implementation. Contents of the course also
include planning and implement a project, like definition, objectives, characteristics, and phases
of projects as well as execution plans, cost/schedule estimation and control. Project evaluation is

also included.

JEE 632 mw‘iuﬁummazmﬁm‘uquimamﬁ 3(3-0-9)
(Project Implementation and Control)
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The objective of this course is to enable the students to learn the basics of project management.

It will explain how to design and implement a project, like definition, objectives, characteristics,

and phases of projects as well as execution plans, cost/schedule estimation and control. It will

end with project evaluation.
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JEE 633  msdamsnasnulugamninisuy 3 (3-0-9)
(Energy Management in Industry)
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The objective of this course is for students to develop a sound knowledge of how to plan and to
implement energy management programs in industrial complexes. In this course, the technical
and economic aspects of energy management will be presented and applied to case studies in
industry. First, the principles of energy management, including management programs,
organizational set up, energy auditing, establishing an energy balance for industrial complexes
will be explained, followed by the introduction of tools and methods to increase the efficiency
of industrial energy systems. Later, energy efficient technologies and systems will be presented.
JEE 634  dnBwavesniioimansainsiazanusieamslivugaiie 3 (3-0-9)
(Climate Influence on Buildings and End-use Requirements)
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This course presents a broad perspective of how buildings function as shelters for occupants and

the development of building design and construction under the influences of climate, culture,

and socio-economic conditions. The course presents information derived from surveys of extent
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of end-uses as well as information on building configuration and construction. It presents the
sun, its radiation, and geographical location as the key determinants of climate and the effects on
different facades of buildings. It examines properties of moist air and how these change under
heating and cooling processes. It presents how thermal sensation comfort is quantified. It
examines air-conditioning processes and equipment used. It briefly deals with acoustical
processes and how to improve acoustical quality of a space. It examines the influence of winds

and stack effect on air flow and air leakages from buildings.

JEE 635 m‘saanuvmzuummqgﬂiﬂmmz%’ﬂmwmﬁm 3 (3-0-9)
(Building Utility Design and Waste Management)

WU QU \

a T
JTanuneu: Tas

a dald o U 9 (= A =
A¥I1UY ﬁqﬂi$ﬁﬂﬂ1uﬂﬁﬂTEJ‘VIE]@WJHJ:.ELlﬂﬂliﬂuiuﬁ@\?ﬂﬁ@’ﬁlﬂlmﬂi$°]J°LIE]'Iﬂ15 i\ i

9 H 9
Uszunagdasdvesmilgnuiulaislueiasuazgimuiansaussagdasainlag ¥

=

[ ] Y 1
’L’fﬁ]uﬂﬁﬂﬂl@{lig‘]J‘]Jﬁ'l‘ﬁ'li}j‘lﬂiﬂﬂﬂﬁ$ﬂ@ﬂﬂﬂﬁ\?é'luﬁlﬂﬂ'ﬂhﬁ$ﬂﬁlﬂ 'Jﬂﬂﬁi]m/‘ﬁ]’lim’lﬁﬂ
3 ! 9 =2 I ¥ '
DI1UIYADDINT Lla3ﬂ'ﬂllﬁnﬂﬁﬂl,"lJ'lﬂ\‘ILLﬁ%GlG]fUlWU®Q§$1J1Jﬁ'l‘ﬁ'lii}}lﬂ1ﬂﬂﬁ'lﬁ'lﬁm$1uﬁ’3u

! %7/ o w { '
VDINTTANUIANUVUA ”l%lﬁh ﬂi%ﬂ? §$°U’]Ji$'1J'lflu1!,m$i$°ﬂUﬂ'li]ﬂﬂlf]ﬂl?*fﬂlla&’ﬂlﬂﬂﬁllui%
18y msnnsanvanmseenuuutazdetinavessruusmieliih  sruvvues
sTUUFEET sTULIAMTIMs sruuinmnulaesasouazlosiumas syuvuilszauas

Y Y f .

TIZUWUT F2UUUIUAUI L!ﬁﬁ]ﬂfﬂiﬂ]@\ﬂ%ﬂ ﬁﬂ”lﬁW%”Iiilnﬂ”lﬁﬂﬁglﬂ\lugﬁﬂTﬂ'ﬁﬂﬂﬁ%}NﬂTﬂ'ﬁ

2 ' Y

TR I SR TR TR 1T 1 uweo1 a1 3

This course exposes students to the subject of designs of building systems. It examines the
concept in assessing demand for end-uses in a building and how the end-uses can be satisfied by
supply from building utilities and facilities. It first examines endowment of a building site,
resources, and logistics in terms of access to transportation, electricity, city water, and drainage.
It examines the conceptual designs and constraints for electrical supply, water supply and

disposal, transportation, communication, fire and security. It explores functions and designs of

building automation. It examines basic costs of building constructions and systems.

JEE 636  msUszilivanssouzues0ims 3 (3-0-9)
(Building Performance Assessment)
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This course aims to expose students to the mechanisms and calculation of light and heat gain
through building envelope and the development of energy performance indicators of building
systems. It covers the subjects of heat transfer, steady heat gain through building envelope,
nature of solar radiation and calculation of solar radiation on shaded surfaces, optical and
thermal aspects of solar radiation gain through glazing, and heat gain through shaded windows.
It examines the relationship between energy performance of building systems and energy
performance of the whole buildings. It then examines how to reduce building energy

consumption of buildings through improving energy performance of individual systems to

eventually achieving the levels of low-energy, zero-energy and net-positive energy buildings.
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(Daylighting Applications)
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This course aims to expose students to the nature of daylight, concepts, methods and practices of
electric lighting and daylighting. It covers the subjects of nature of light, lighting units and
measurement, visual ability , lighting effects, lighting requirements, lighting calculations, daylight

availability and models, daylighting methods, concentration of daylight, economic and societal

benefits of daylighting.
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JEE 638

JEE 639

MAUENINUIUGINHT VIS 3 (3-0-9)
(Advanced Topics in Building Energy Technology)
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This course aims to enable students to understand the effects of dynamic influence of driving
forces on buildings and the consequences on energy consumption and how to improve the
efficiency of such consumption. It covers the subjects of dynamic heat and moisture transfer
through building envelope and methods of calculation, dynamic and steady control of cooling
systems and their responses. The systems to consider include water chillers, heat exchanger,
humidifying coils of air-handling units, cooling towers, radiant cooling walls and panels,
desiccant dehumidifying systems, dedicated outside air systems. Analysis tools used include

building energy simulation programs such as BESim and TRNSYSS.
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(Building Economics and Finance)
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This course aims to equip students with knowledge and skills in assessment and evaluation of
financial benefits and costs of designs and retrofitting of building and its components. It exposes
students to the concept of time value of money, how the value changes with time, and how to
account for the changes quantitatively in terms of interest compounding, cost escalation and
inflation. It introduces methods for financial assessment of projects that includes net present
value and life cycle cost. It examines the relationship between energy performance and life cycle
costs of building components, systems, and the combination of the systems that contribute to
whole building energy consumption. It examines the life cycle costs and worth of different
approaches to retrofitting building systems. It explores means of financing development and
retrofitting of energy performing buildings. It explores business models for operation of energy
service companies (ESCOs) and how ESCOs could function as agent in the development and
improvement of energy performing buildings. It explores long-term impact of energy efficient

and low-carbon urban ecology.

JEE 640  Ineniinus (maluladuazmsdamsauindon) 21 (0-0-63)
(Thesis (Environmental Technology & Management))
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The Students are required to undertake research or development studies under supervision of a

member of the faculty. The thesis should be completed within two semesters.

JEE 642 1emaauazmsten v 3 (3-0-9)
(Fuels and Combustion)
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The objective of the course is to provide the student with the basic concepts of combustion

processes. Classification of fuels. Properties and characterization of gaseous, liquid and solid

fuels. Characteristics of the combustion flame. Stoichiometry. Thermodynamics of combustion.

Chemical kinetics of combustion. Energy balance and furnace efficiency. Overview on major

combustion technologies for solid, liquid and gaseous fuels.

JEE 643  MSANYMUVIADITZUUNAINY 3 (3-0-9)
(Energy System Modeling)
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The objective of the course is for students to understand how the energy system works and how
to design the process system used in industries. In this course, the concept of energy analysis
and system design will be presented. First, the basic concepts of mass and energy balances for
the energy systems, and the analysis of thermodynamic processes and cycles will be discussed,
followed by the basics of system engineering, analysis and measurement methods. Later, the
design of typical workable system will be discussed, as well as the basics of some important

equipment and instruments used in industries, such as piping systems, pumps, and heat

exchangers with some case studies describing optimal systems.
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(Power Plant Engineering)
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The aim of the course is to provide students an overview of various types of power plants and
their components. Basic concepts for fuels and combustion processes, Analysis of steam cycles
and combined cycle power generation, Steam generators and turbines, Condenser, feed water
and circulating water systems, Diesel engine and gas turbine power plants, Energy storage,

emission control and flue gas treatment. Economics of power generation.

maluladazoadmSuaInaada 3 (3-0-9)
(Clean Technologies for Solid Fuels)

U U \

a =

I anuneu: Tail

o s a X A d g v v X Y 1o A A o ~

GIQ‘]J?$’LT\°IWIJ’E]\“I§'IEJ’J‘]5'IH L‘W'E]‘V]i]SJ’L‘]J‘NfﬂiﬁiWQﬂDWMqijWH;’@WHGlWLLﬂHﬂLiﬂulﬂﬂ?ﬂﬂlﬂﬂiuiaﬂ

dal a < o dal a < o = ara J dal a <

IBDINALUNTE DA ﬂ'lii]'ll!,uﬂﬂigLﬂTIL“]f’E]LWﬁ\?LLGUQ ’ffiJ‘]JV’ITl'l\uﬂiJL!,ﬁg‘V‘lﬁﬂﬁ"U@QL“H’E]L‘WEI\?LLGUQ
= a 0 Aan o a a o ¢ a <

WlﬂTUIﬁ‘(’JVlWIEVlﬁG]Sﬁ L!ﬂﬁ“]f“l/\llﬂ%u l,l,ﬁZﬁﬂﬁﬂl!?\lﬂ%ut%ﬂw\lﬁ%ﬂl\? ﬂ‘iZU'JUﬂVJLN'IVleI}

dal a < @ 9 2 Y a dal Y I a

LBDIWAULUILLDENITIANTTATUAIULIADY ‘518'361)'11!503Elﬁﬂ')'mﬁuclmﬂHWLWHI@‘(’JL%WWZ

d' [ = YA Aa A 4 A [ = 1 a

Mernuma TuTagmslgowduan luannmilesludsema mswauunaTuTagouiu

= = LAl

dzo1a sauduna TuTagnmswn lvdsaw

The objective of this course is to provide the student basic concepts of clean technologies for

solid fuels. Classification of solid fuels: coal, biomass and waste. Chemical and physical

properties of solid fuels. Pyrolysis, gasification and liquefaction of solid fuels. Combustion

processes and environmental considerations. Special attention is given to domestic lignite and

biomass and the development of clean coal technologies and co-firing.
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(Design of Suitable Urban Ecology)
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This course examines social, economic, and environmental dimensions of sustainability in urban
ecology. It examines policies and programs that address the challenges of sustainability under
the cultural environment of ASEAN. It examines demographic trends and migration, income
distribution, crimes and security. It also examines and compares alternative transportation
modes, food supply and energy consumption, water and waste generation and disposal that
contribute to ecological foot print. It delineates ecological foot print into thermal aspect of the
extent of air and radiant temperature rises and the effect of heat island, biological aspect of
increasing invasion species, pollutants and carbon emission, and geographical aspects of

modification of land and water ways and effect of flooding.
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(Heat and Power Generation Technologies)
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This course covers various technologies for heat and power generation worldwide as well as in
Thailand. Fossil and non-fossil resource potential and technologies are included. Fossil fuel
technologies are those of coal, oil, natural gas and other new fossil based fuels like oil shale and
tar sand. Non-fossil fuel technologies are those of renewable energies (biomass, solar, wind and
so on) as well as nuclear. Economic aspect, environmental impact and energy policy-related

aspect will also be discussed.
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JEE 652

JEE 653
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malulagnslydszlavianmarinn 3 (3-0-9)
(Natural Gas Utilization Technologies)
= WU W \ \F-|
JTafunau: ladl

] a dyd A Y v =K = 9 A [ = 9 4
AInNIBveINtae e lminAnyianuanly  MenumaTuTasmslslse Terian
(4] a = 9 A 9 a o A [] (%)
MBFITUBIA sudan lvguauiaveImssssumanazlimnadiseantogueany

a 9 g’/ &1 a dyu =< =

syanndlutagiu vennntwiiomluimnidinsoungudamalulagmsulsanin uay

oY a = 9 4 2] a 2] a
N 1 AINVEHITULI 3'Jlli1\‘]ﬂ?ﬁi‘b’ﬂﬁgTf]‘b"lllfl]1ﬂfﬂ“lf‘ﬁ'iﬁJGlf'lﬁﬂlugﬂall’f)\‘]ﬂTGI)“ﬁﬁﬁiJslf'lﬁlﬁﬁ'J

y 9 Y
v A

9 Aa o [ a 1 9 (%))
UASNIYTITUYINDA mugﬁamwaﬂﬂmmmﬁ%ymuuﬁaﬂizmummﬂiﬁmwmm
AA o W v [ 9 1 =) s A 9 [
‘ﬁﬁiiJ%Wl‘Vlﬁ'lﬂﬂJ:luﬂi]fgﬂu @‘L!Vlﬂl!,ﬂ ﬂig‘]J’Juﬂ'lﬁTV\IE]illlN ﬂ5$1J'Juﬂ']§LW1UlW3J‘]J']\1ﬁ’Ju nag
(2 a a g’; Y a
n 3 < U 1 uIﬂﬂLﬁ]ﬂiﬂmﬂW‘ﬁTﬁiJ%?@m %'E]fa’ﬁnﬂuuEN’E]‘ﬁﬂ'lﬂﬁ\iﬂi&’ﬂ?ﬂﬂ'lﬂlﬂiﬁﬂ'l?‘l
] ad A ' Y a a a o Y
mcls‘ﬁim%maucmmﬁu% Llﬁ$ﬂ1@3'ﬁ]$ﬁ1ﬂ'ﬁﬂGL“]SJ'NI,@%?QGLHL“H\?WTQJGBEJGLHQHWWI au"lmm

A n ? o o A a ~
n 3 < U 1 HI‘VI”E‘]JW il,wwha@umuﬂﬂmiwmmma ﬂigﬂﬂuﬂWiNﬁ@LmMIMLuﬂ
a a a A 4 1 9 J
N3 U2 UM T H A o lammmomed  duanuvesmslalz Toms
(4] a 3’; 1 = ) a a Yo o O
AMNNIBFTITUBIAUY fl]gﬂaTJ’L]\“Iﬂ'Iii“]fﬂF]f‘ﬁﬁiiJG]ﬂﬁclufﬂﬁWaﬁﬂﬁ&iﬁul‘i/\h/s\hiﬂﬂcl%ﬂﬁﬁuﬂ'l%
¢ & a : v a 4 9 o ' A v y
IS BBISRIYIGN ELUﬁ'Jut:f@VI'IfJGU’EN’JG]ﬂi]ZLﬂ‘(’J'J"U’ENﬂUWﬁﬂi$ﬂﬂﬁﬂﬁﬁll3@ﬁﬂhﬂ1ﬂﬂ1§1“}5
(2 a a ] 4 Y a
NIBFTIINBIN l,l,ﬁZﬂ'l‘iWﬁ]'liil!'lclullﬁlﬁi‘lelﬂﬁ1ﬁﬁi"ll@\1ﬂ?iiﬂfﬂ?“]ﬁ‘ﬁiiu"]ﬂfﬂ
The objective of the course is to give students an understanding of the natural gas utilization
technologies. Natural gas properties. Reserves and wuses. Natural gas processes and
transportation. Liquefied Natural Gas (LNG) and Compressed Natural Gas (CNG).
Thermoacoustic liquefaction: methane reforming, partial oxidation, and hydrogen production.
Fischer Tropsch process, Gas-to-Liquid plants, and direct conversion of natural gas. Ammonia,
methanol, and dimethylether synthesises. Combustion fundamentals. Use of natural gas in
reciprocal engines and as catalytic pollutant control. The application of gas in gas turbines and
power plants as well as in fuel cells. Environmental and economic considerations, as well as

life-cycle assessment.

WAINUMAIDINAL 3 (3-0-9)
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Nature of solar radiation, measurement and interpretation of local solar radiation data,

transmission through and absorption by partially transparent media. Selective surfaces. Theories

of flat plate collectors and focusing collectors, Hottel-Whillier's equation and Applications
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(Oil and Natural Gas Technologies)
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The course covers the details of compositions, sources and types of oil and natural gas;
petroleum survey, exploration and extraction; oil and natural gas storages and transportation; oil
and gas purification and refinery; oil and natural gas utilizations in several sectors including
industrial sector, transportation sector, commercial sector, and residential sector; Conversion
processes of oil and natural gas to several end-products i.e. plastics, chemicals and clean fuels;
Future utilizations of oil and natural gas i.e. hydrogen production technology for fuel cells
application; Environmental impacts from the uses of oil and natural gas; Current status and

future trend of oil and natural gas businesses for Thailand and international.
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(Energy Technology)
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This course aims to provide basic knowledge on thermodynamic principles and to enhance the
capability of the students in the analysis of performance of thermal energy conversion systems.
In addition to conventional industrialized energy systems, various renewable energy
technologies are introduced as well. The students will also learn about necessary
instrumentation and measurement techniques to monitor and evaluate energy systems. Basic
concept of life cycle assessment is included in this course.
The contents of this course cover the following topics: Introduction to energy technology;
Overview of current energy situation and trend; The first and the second laws of
thermodynamic; Energy balance and conversion; Engine, refrigerator and power cycle;
Combustion and boiler analysis; Concept of cogeneration; Introduction to renewable energy
technologies; Concept of system evaluation and measurement techniques, Life cycle assessment

of energy systems
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(Energy Efficiency)
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The objective of this course is to provide a basic knowledge of energy-consuming systems
which are typically found in factories and buildings. The systems include a steam system, an
electric power system, a compressed air system, and a refrigeration system. In each system, the
students will learn about its equipment and components, operation and opportunities for energy
conservation. In this course, a concept of energy management system is introduced. The
students will learn how the energy management system can be established and implemented

successfully for the energy efficiency improvement in factories and buildings.
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(Catalytic Processes and Reaction Engineering)
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The objective of the course is to provide students an understanding of the catalytic processes
involved in fuel processing and emission reduction. Manufacturing, testing and uses of catalysts
in industry. Types of catalytic reactors: fixed bed reactors, fluidized bed reactors and
multiphase reactors. Catalytic processes for feedstock purification and flue gas treatments.

Important catalytic reactions: steam reforming, water-gas shift reaction, methanation, ammonia

synthesis, DME (Dimethylether) and methanol synthesis.

JEE 658  malulagnasnumauiony 3 (3-0-9)

(Renewable Energy Technologies)

U W \

JTaauneu: T

=

s A Y o =\ 9 a Y] 1 Y] =S
Qﬂi$’c’f\‘lﬂm’éﬂﬂ AANH llﬂ’Jull,"lﬂGlﬁ]Glu‘ﬁiﬂJ%1ﬂ LAZANHUSVDILHAINAITUH Y ULIGU

BQ

wa TuTagnasnunyuiounazdonAATUMALA INTHINY LAZNANTENUMUTLIATON

A ' o 4 A a 1 J o =
LN 2 N ANSH 1 Lwraﬂizmmmmwﬂ“wm f meiaawmmuuazmﬂiuiaﬂ

82



MU, UL 2 8 uUITEATOUAAD, UNIIaA 1T U W
Wi EmIe tazndw i vaEn

The objective of this course is to give students an understanding of the nature and characteristics

of renewable energy resources, renewable energy technologies and their limitations, economic

aspects, and environmental impacts. To develop analytical skills for resource assessment.

Renewable energy resources and technologies to be covered are solar thermal and photovoltaic,

wind, biomass and small hydro.
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(Energy from biomass)
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Objective of the course is for students to understand the advantages of bio-energy production
and various technologies for biomass conversion for heat and power. Biomass resource
assessment, handling and processing: charcoal and biomass briquette preparation, bio-fuel and
biogas production. Thermal and thermo-chemical conversion processes: pyrolysis, gasification

and combustion. Finally, the impact on environment and the policy framework for biomass

utilization will be discussed.
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(Tropical Climates and Boundary Layer Science)
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This course aims to give an introductory overview of tropical climates and boundary layer
science, with perspectives of those associated with Thailand and Southeast Asia. The contents
include the importance and roles of tropical climates, atmospheric structures, general
circulation, dimensional analysis and variable decomposition, scales of motion, thermodynamic
laws of air, conservation laws of mass, momentum and energy, winds and air masses,
turbulence, eddy covariance, surface energy balance, logarithmic wind profiles, water vapor in
the tropics, regional temperature and precipitation. Contemporary related issues are also given,
such as regional monsoons, drought, trace constituents and associated chemistry, wind & solar

energy, pollutant dispersion, sea breeze circulation, mountain-valley circulation, and urban heat

island.
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(Atmospheric Dynamics)
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This course gives students an introduction of atmospheric dynamics. Basic physical and
mathematical concepts. Conventional coordinates. Mass, momentum, and thermodynamic
equations. Winds. Vertical motions. Scale analysis. General circulation. Synoptic pressure
systems. Barotropic and baroclinic atmospheres. Atmospheric boundary layer. Turbulence.

Atmospheric waves. Cumulus convection. Finite difference method. Spectral method.

Numerical weather prediction.
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(Atmospheric and Air Quality Modeling)
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This course aims to give fundamental concepts of atmospheric and air quality modeling, with
perspectives of regional and local applications in Thailand and Southeast Asia. The contents
include the importance and roles of the modeling to environmental management and policy
making as well as scientific problems, governing equations of atmosphere, atmospheric
structure, thermodynamic laws for air, conservation laws of mass and momentum, atmospheric
diffusion equation, space and time discretization, parameterizations of atmospheric boundary
layer, land surface interaction, and convective clouds, emissions and modeling, Gaussian plume
dispersion, Lagrangian tracking, photochemical modeling, deposition modeling, model
performance evaluation, and atmospheric measurements. Contemporary related topics are also

given, such as regulatory modeling for industrial sources, urban ozone modeling, and smoke-

haze modeling, wind resource modeling, and regional climate modeling.
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(Atmospheric Science)
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This course will describe the atmospheric chemistry and physics necessary to understand the
relationships between emissions, atmospheric transformations and transport. It will present the
photochemistry and chemical kinetics and mechanisms of homogeneous and heterogeneous
organic and inorganic reactions of significance in the atmosphere. It will discuss measurement
techniques for a variety of gaseous and aerosols. It will present the basics of atmospheric
dynamics as it relates to meteorology, pollutant dispersion, and long-range transport of
pollutants. It will also introduce the atmospheric radiative balance, the evapo-transpiration as
well the precipitation. It will present a basic introduction to modeling of atmospheric processes
for understanding and developing control strategies in urban, regional and global scale

atmospheric problems.
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(Environmental Pollution Control Technology)
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The objective of this course is to provide a broad based introduction to aspects of environmental
pollution and control in air, water and soil media. The course will introduce environmental

monitoring and analysis techniques and environmental impact assessment. The course will
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include an introduction to pollutants present in aqueous systems, the fate and transport of these
pollutants, and an introduction to water and waste water treatment processes. The course will
include an introduction to the sources, fate and transport of air pollutants, and an introduction to
air pollution control technology. It will also include an introduction to solid and hazardous
wastes, their fate and interactions with other media, and handling, control and treatment

technologies.
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(Physical Oceanography and Ocean Modeling)
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This course covers fundamentals of oceanic physics and ocean modeling, with perspectives of
Thailand and Southeast Asia. The contents include governing equations of motion for rotating
fluids, circulation theorem and conservation of potential vorticity, scale analysis, boundary
conditions, surface gravity waves, wind-forced motions, rotation effects in homogeneous
oceans, and numerical approximation, coastal ocean circulation models, and 2- and 3-
dimensional coastal models. Case studies on regional applications through past and current
research are also given, such as storm surge, ENSO, wave and coastal erosion, and ocean

circulation.
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JEE 671  msilsziiuigansdia 3 (3-0-9)

(Life Cycle Assessment)
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The objective of this course is to introduce the students to the concept of pollution prevention
and life cycle thinking. The systems approach to dealing with environmental pollution problems
is highlighted and Life Cycle Assessment (LCA) is introduced as an assessment tool. The course
details are as follows. Basics of environmental interactions: Biogeochemical cycles and
environmental impacts — global, regional and local. LCA: Introduction; methodology — goal,
scope, inventory analysis, impact assessment; software; improvement analysis, like
identification of environmental "hotspots". Application of LCA to waste management and

energy conversion systems. Product stewardship and design for environment

JEE 673 veamanumstasuilasammgiionma 3 (3-0-9)

(Waste and Climate Change)
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The objective of the course is to enable students to understand the relationships between waste

management practice and climate change.

Overview of climate change. Global trends in waste generation and management. Waste
management practices: landfill; thermal treatment; composting; anaerobic digestion; mechanical
biological treatment; recycling; waste prevention. Climate impacts of waste management

practices.

Greenhouse gas mitigation options for waste sector. Current international activity for waste and

climate change (CDM, JI, NAMA, and MRV).
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(Waste to Energy)
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Concept of waste management and waste to energy. Factors that effect waste separation, waste
recycle, waste treatment and waste disposal. Key technologies of waste to energy include,
biological treatment- anaerobic digestion, bio-physical treatment -landfill, mechanical biological
treatment, and thermo treatment- combustion, pyrolysis and gasification. Barrier to conversion
processes of waste to energy in tem of technic, operation, economic, social and environment.
Investment and financial concern. Case study of success stories of waste to energy plants in

Thailand, other countries.
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JEE 681 ialaunaaonuaz iy IngvueIszuuing 3 (3-0-9)

(Environmental Chemistry and Ecotoxicology)
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Chemistry of environmental media (soil, air and water resources) and their geochemical and
biological interactions. Pollutant behaviour and their interactions and bioaccumulation in the
environment and food chains. Reactions of natural living organisms with pollutants and their
toxicity, and adverse effects upon the ecosystem. Sustainability of the biosphere. Environmental
critical load. Threshold limits of ecotoxicology. Mechanisms and modes of interactions within
the ecosytem. Ecological standardisation. Environmental monitoring. Ecological risk

assessment.
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(Environmental and Health Risk Assessment)
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The objective of this course is to understand concepts of risk assessment and to gain a
knowledge of risk estimates, as well as the applications of risk assessment in the environmental
management and planning systems. Introduction to Environmental and Health Risk
Assessment. Use of statistical tools for risk assessment. Transport and transfer processes of
pollutants in soil, water and air. Risk assessment: risk characterization, exposure, dose-response

and target level calculations. Risk-Based Decisions for Corrective Action.
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(Energy and Environment)
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Global energy flows. Biological energy and ecosystems. Sources of energy, their merits and
environmental issues. Technologies of energy production with emphasis on power generation,
such as steam turbine and gas turbine power plants, cogeneration of heat and power, nuclear
power plants. Wind and solar energy technologies. Energy related environmental problems:

cost-benefit analysis, thermal pollution, air pollution, radioactivity, etc. Projected energy use

and growth reduction by conservation.
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(GIS and Remote Sensing)
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This course describes the concepts and the applications of GIS and Remote Sensing as a tool in

environmental management and planning. Principles of remote sensing. Physical background in
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electromagnetic wave theory. Propagation of electromagnetic radiation and its interaction with
matter. Spectral signature, data acquisition, and digital image processing techniques. Image
classification. Accuracy assessment. Geographic Information Systems (GIS). Characteristics of
spatial information database. Mapping concepts and data structure. Data management
techniques. Data acquisition, manipulation and analysis. Map output generation. Application

of GIS and remote sensing in environmental management and planning.
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(Climate Change: Physical Science Basis)
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This course aims to provide the scientific fundamentals of climate change. The course will
explore the past, present, and projected changes in Earth’s climate. Topics include Earth’s
climate, response and feedback mechanisms, natural and anthropogenic climate change, climate
observations and trends and extreme events. The way scientists study and the evidences they
use to explain how climate has been changed will be introduced. Some part of lecture will also
introduce the greenhouse gas sink & sources, greenhouse gas metrics, methodology and

exercise to estimate their sinks& soruces’s strength. The last part will introduce topics such as

climate modelling, emission scenarios and climate mate change projection.
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(Biogeochemistry)
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Biogeochemistry is a system science, therefore, the objective of the course is to layout the
knowledge foundation for students to help them understand the interaction involving biology,
geology and chemistry in the Earth System. The topics include basics of biogeochemistry,
global biogeochemical cycles of major elements; carbon, nitrogen, sulfur, oxygen, and others,
nutrient fluxes and energy flows in the ecosystems, trace gas exchanges in ecosystems, roles of
organisms and their interactions, effects of human activities on natural nutrient and energy

fluxes, and odeling and techniques for studying biogeochemical processes. The course will

enhance

ulamemsifasundasaningionms 3 (3-0-9)
(Climate Change Policy)
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The objective of this course is to understand the current climate change policies that may lead to

solving climate change-related problems, including both impacts and adaptation. Policy

formulation and its implementation. Climate and principles of climate change. Natural and
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anthropogenic causes. Sources of emission. Emission factors and control of emissions.
Principles and essence of United Nations Framework Convention on Climate Change
(UNFCCC) and Montreal convention: Intergovernmental Panel on Climate Change (IPCC) and
its assessment reports. Scenario of emissions (SRES) model. International agreements and
standards involved in Greenhouse gas (GHG) reduction. Kyoto protocol and its mechanisms:
joint implementation, emission trading, clean development mechanism and related national

policies.
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(Carbon Mechanism Management and Business)
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Many aspects arising from policy and measures to reduce greenhouse gas emissions have
created the new business area related to greenhouse gas management/market.  The
interdisciplinary nature of the course will provide student an understanding of climate science
and economics and provides a broad and integrated understanding of carbon management.
Topics include implementation of UNFCCC and Kyoto protocol and its carbon credit trading
system, greenhouse gas inventory, carbon credit estimation, carbon footprint of a
product/organization, water footprint, non-UNFCCC carbon market, monitoring and verification

system and carbon tax.
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(Greenhouse Gas Mitigation Technology)
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To avoid the adverse impacts of climate change, effective and suitable greenhouse gas reduction
method/technology is a must. This course will introduce the concept framework on greenhouse
gas emission reduction accepted current at work such as green economy and low carbon society.
The topics include socioeconic impacts of climate change, climate change scenarios &
projections, greenhouse gas metrics and its implication, emission baseline and projection
estimation, current and future technologies for reducing greenhouse gas emission and their

potentials in various emission sectors, and abatement cost curve.
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(Greenhouse Gas Measurement, Monitoring and Accounting)
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The course will provide the basic concept of greenhouse gas emission estimate by various
methodologies, monitoring and accounting. Climate change data will be introduced and the
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interplay between climate change and greenhouse gas will be highlighted. = Measurement
methods for greenhouse gas in various [PCC sectors, IPCC methodology for national
greenhouse gas inventory, and reporting and accounting will be introduced. Specific topics
include use of chamber and non-chamber method to estimate greenhouse gas emissions, basic
principle of greenhouse gas inventory, quality controls and error/uncertainty estimate, monitory
methodology. Understanding global climate change policy such as under UNFCCC-Kyoto

protocol and their systems for reporting and accounting greenhouse gas will be emphasized.
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(Energy Outlook and Green House Gases Emissions in ASEAN)
a\ W W \ A
JTanuneu: 1
o 4 ' Y Y]
g ao, s gaaan’ 1 oW o 1 v’ W, T
= Yy o tE)) ) A Y A o ]
MerveanuanIuMssiaunaInutazmsfasuulasiugiomaludagiurazuud Ty
9 A a Y o 1 = =® a 4 < 9
dutloannmsnaauazms lswasnulunquilsemaondou AnywazInnlssauau
o { a ~ 1 o W [ v 3 a
wasnuuazmsnasunlasgionmanamandngyrainssuaatluwarsygnaes  AEC
dy [ z:alwd A dal 9 9 =3 v A
uennninangasudalithwinemeyiugiuuazadreanudnle AUDITLAVUNAINTD

/9 9 s Yy o 2 Y § o o A Y o
ﬂiZQﬂGlﬁlﬂf@\?ﬂﬂ31M§@1‘HWﬁQﬂ1ullﬁ$ﬁﬁlljﬂﬁ’ﬂﬂ Lﬁ@iﬂﬁ@ﬂﬂﬂ'ﬁlﬂﬁﬂullﬂaﬁﬂ'luwa\?\?'lu

uazgloIme outipaMINWA AT B NaveslszmealuglininAEC

Objective of the course is to provide students an overview of global and ASEAN energy and
climate change situation and trend, energy, and greenhouse gases emission due to energy
production and utilization in ASEAN countries. Expected energy and climate issues to be
developed after the introduction of AEC in 2015 will also be studied and discussed. The course
is also aimed to prepare energy and environmental students to have basic understandings and be
able to apply their knowledge to cope with changes in energy and climate change issues

according to the development of AEC.
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The development of climate change science, the adversary between the economic growth and
environment, bridging of the divide between economy and environment by the carbon emission
trading concept and other non-trading economic concepts, development of international legal
framework to combating with global warming: UNFCC and COP, emergence of carbon trading
schemes: cap and trade, the Kyoto Protocol, Clean Development Mechanism (CDM), the

European Union Emission

Trading Scheme, historical debts of greenhouse gases emissions and international politics in
greenhouse gases mitigation schemes, international laws and agencies for carbon cap and trade,
controversy of cap and trade and CDM, development of new compliances for new emerging
economy and developing countries after Kyto Protocol: Nationally Appropriate Mitigation
Actions (NAMA), Intended Nationally Determined Contribution (INDC), and Non-market

Mechanism (e.g. carbon taxes).
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The aim of the course is to introduce the students to selected current topics in energy and
environment. The students have the opportunity to learn about actual problems in order to

expand their vision of local and global challenges. The subjects can vary in each academic year.
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(Selected Topics II)
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The aim of the course is to introduce the students to selected current topics in energy and
environment. The students have the opportunity to learn about actual problems in order to

expand their vision of local and global challenges. The subjects can vary in each academic year.
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(Foundation English for International Programs)
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This course aims to develop English Language skill necessary for use in international graduate
programs. The course is designed for mature students in engineering and technology. It will be
based on practical skills and focus on real language demands in studying in an international

program, including: speaking and listening, lecture note taking, conference and group

discussion, verbal report and presentation, report and technical paper writing.
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