






















































































FINANCIAL SUPPORT

One of the aims of JGSEE is to produce high quality research work. To this end, funds are made available
to all students as thesis expenses starting from the first semester that the students enroll for their thesis
study. The maximum amount of funding for each program is set below:

M.Sc, M.Eng 135,000 baht

Ph.D : 290,000 baht

An appropriate amount of funds will also be made available for research in other programs.

A number of scholarships are also available for students with appropriate qualifications. A scholarship that
includes monthly stipend and tuition/School fees may be awarded to a student who has a prominent
academic record and shows high potential for accomplishment. Partial scholarships are also available for
those who have very good academic records. This latter type of scholarship may include the support for all
the fees, or either School fee or tuition fee. The scholarship recipients are selected by a panel on the basis
of academic records and financial need. A scholarship recipient’s academic progress is reviewed at the end
of each semester to determine the recipient’s eligibility for continued support.

Note : After passing the Thesis Examination scholarship students must submit one copy of the Examination
Report and Financial Report to the Academic Services to qualify for continued support in thesis expenses
and/or scholarship in the following semester.
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Facilities and Equipments:

* Energy lab (Standard analytical devices and Project-specific bench scale reactors)
*  Fluidized bed laboratory (Large-scale fluidized bed test facilities)
* Pilot scale gasification and pyrolysis reactor
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Building Energy Science and Technology Laboratory (BEST)

The objective of this laboratory is to facilitate conduct of research and
undertaking of professional assignments on energy science and energy
technology of buildings as well as to conduct research on low energy
buildings that will support implementation of energy conser- vation
programs for buildings in Thailand and countries in the region. Energy
efficient building systems and components: Thermal performance and
cost-effectiveness of building facade and envelope, efficient electric
lighting, and efficient conventional air-conditioning.

Activities and Research Program:

Shading of windows and daylighting: Comparative performance
and cost effectiveness of external shading, shading between two
glass panes, and internal shading, daylighting through various light
pipe configurations, etc.

Development of energy code and labeling scheme: Upgrade of
building energy code and building energy labeling program
Radiant cooling and solar cooling and dehumidification: Application
of radiant cooling solar cooling and solar dehumidification in
residential and commercial buildings



Facilities and Equipments:

* Astation that measures all components of solar radiation, sky and air temperatures, air relative humidity,
and wind speed and direction

e Outdoor experimental rooms with pyranometers, temperature and heat flux sensors and data loggers

* A mobile outdoor laboratory for testing of prefabricated door, window, and roof products

*  Anoutdoor experimental room fitted with radiant cooling panels on wall and ceiling and radiant cooling
wall and radiant cooling roof

Advanced Greenhouse Gas and Aerosol Research Laboratory (AGAR)

AGAR: The main focus of the Aerosols and Greenhouse gases (GHGs) Projection
and Mitigation Laboratory is to conduct and implement research and
decision support tools (1) in emission inventory; (2) in monitoring the
atmospheric concentration over Thailand of trace atmospheric
compounds, e.g. methane, nitrous oxides, carbon dioxide and carbonaceous
aerosols including black carbon and organic carbon, which are recognized
to be short live climate forcing agents; (3) in projection of the emissions
of these compounds for medium and long term; (4) defining appropriate
mitigation options both for energy and non-energy related sectors (5) in
investigating issues related to regional and urban climate, air quality, and
ambient energy using data analytics and computer simulation.

Theme 1: Aerosols from Biomass Burning to the Atmosphere

Contact Person: Assoc. Prof. Dr. Savitri Garivait

* Estimation of forest fires activity

* Estimation of agricultural burning activities

* Quantification of emission factors of carbonaceous aerosols from forest fires and agricultural fields
burning

* Estimation of air pollutants emissions from biomass open burning, with focus on carbonaceous aerosols
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Estimation of land use change and related emissions/removals using GIS-RS information
Characterization of indirect effects of biomass open burning on the ecosystem and GHG emissions/
removals

Development of forest fires emissions model using fire propagation characteristics

Development of low carbon community model based on land use management

Theme 2: GHG Monitoring
Contact Person: Assoc. Prof. Dr. Amnat Chidthaisong

Monitoring of CO2 flux of tropical deciduous forest

Monitoring of soil carbon dynamics of forest land and cropland in Thailand
Estimation of carbon stock under land use change

Soil respiration

Estimation of root system respiration

Develop of soil C dynamics of forestland and cropland

Theme 3: GHG Emission Projection and Mitigation
Contact Person: Assoc. Prof. Dr. Sirintornthep Towprayoon

National GHG emission inventory using IPCC 1996 revised GL and 2006 GL

Projection of national GHG emissions for short, medium term and long term using econometrics
techniques

Development of mitigation options in non-energy sectors

Development of process for converting hemicellulose to fuel and chemicals

Development of GHG mitigation model for AFOLU sector enabling to include socio-economic drivers

Theme 4: Development of standard methods for GHG measurement in non-energy sectors
Contact Person: Dr. Komsilp Wang-Yao

Development of standard methods for measurement of GHG from rice fields
Development of standard methods for measurement of GHG from landfills
Development of standard methods for measurements of GHG from cropland
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Theme 5: Data Analytics and Modeling for Climate-Atmospheric System (DCAS)

Contact Person: Assoc. Prof. Dr. Kasemsan Manomaiphiboon

* Scientific and policy investigation on regional and urban climate, air quality, and ambient energy

* Data analytics, numerical modeling, and tool development

e Contemporary issues: PM2.5 extreme events, urban environment and energy use, and wind-solar-
ocean energy.

Life Cycle Sustainability Assessment Laboratory (LCSAL)

The focus of the lab is to develop tools and conduct sustainability assessment
of various energy technologies, conventional as well as alternative, in a life cycle
perspective. The results of such research will provide support to decision makers
in Thailand vis-a-vis the sustainability implications of energy conversion and use.
Research in LCSAL focuses on 2 main areas which are (1) Sustainability assessment
of energy systems and (2) Energy and environmental policy support tools.

Activities and Research Program:

*  FOOD Footprint calculator to enhance carbon footprint measurement and
management in Thai food industry to promote low-carbon economy for
climate change mitigation

* Global assessments and guidelines for sustainable liquid biofuels production
in developing countries (Thailand component)

* Food, fuel and climate change - LCA and policy research

*  Water footprint of biofuels

*  Water footprint of agricultural products

* Testing of sustainability indicators for biofuels

Facilities and Equipments:
* Various software licenses for life cycle assessment

* Computational facilities
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Energy and Environmental Policy Laboratory (EEPL)

To conduct policy relevant studies and develop tools to support public
agencies and corporations in decision-making and formulating strate- gies
and plans, for the development and deployment of energy and
environmental technology options and measures, which would
lead to sustainable economic growth and development.

Activities and Research Program:

Energy efficiency, renewable energy and low carbon technology:
Technology assessment and policy analysis and design for effective
development and deployment of energy efficiency technologies
and measures, renewable energy

Energy systems and low-carbon scenario analysis: Scenario studies for
future energy supply and demand, and pathways towards a secure
and low-carbon energy system, as well as a low-carbon society
Energy security, energy and environmental economics: Studies on
energy-security related issues, energy pricing, cost of low carbon
energy and GHG-mitigation options and measures

Regional energy and climate policy: Policy studies relevant to the
formulation of policy and strategies for national and regional
cooperation in energy, environment and climate change issues

Facilities and Equipments:

Various software licenses for GHG reduction scenarios analysis and
economic analysis

Specific models development for low carbon city analysis
Computational facilities






COURSE DESCRIPTION

JEE 601 Research Communication for M.Eng./M.Sc. (Sustainable Energy Systems) 2(0-6-6)
Category: Mandatory courses

Prerequisite(s)/ Co-requisite(s): None

The objective of the course is to enhance the capabilities of students in extracting information from techni-
cal papers and reports, as well as in writing scientific/review papers and making academic presentations.
At the beginning of the course, classes are devoted to provide (1) guidelines and techniques to extract and
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analyze information from scientific publications, (2) research methods and tools to search, manage and
generate bibliographies (Mendeley; Google Scholar; Science Direct; etc.) and (3) guidelines for paper writ-
ing and oral presentation. These classes delivered during live classroom sessions are accompanied with
online teaching materials and guidance. Students will be required to work independently, as well as to
interact with other students, researchers and academic staff as part of a process of exchange of ideas and
information.

JEE 603 Special Study | 3(3-0-9)
Category: Foundational Course

Prerequisite(s)/ Co-requisite(s): None

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.

JEE 604 Special Study Il 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

Student is required to make a study on a certain prescribed subject related to thesis topic under supervi-
sion 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.

JEE 605 Special Study Il 3(0-9-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

Student is required to make analysis or conduct experiments on certain approved task under supervi-
sion of thesis advisor. The objective is to upgrade the students 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 evalu-
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ated by the Thesis Advisory Committee or a Special Study Committee appointed by JGSEE.

JEE610C Thesis (M.Eng./M.Sc. in Sustainable Energy System) 12(0-0-36)
Category: Thesis

Prerequisite(s)/ Co-requisite(s): None

The students are required to undertake research or development studies under supervision of a member
of the faculty. The thesis should be completed within three semesters.

JEE611 Research Communication for M.Eng./M.Sc. (Environmental Technology

and Management) 2(0-6-6)
Category: Mandatory courses
Prerequisite(s)/ Co-requisite(s): None
The objective of the course is to enhance the capabilities of students in extracting information from techni-
cal papers and reports, as well as in writing scientific/review papers and making academic presentations.
At the beginning of the course, classes are devoted to provide (1) guidelines and techniques to extract
and analyze information from scientific publications, (2) research methods and tools to search, manage
and generate bibliographies (Mendeley; Google Scholar; Science Direct; etc.) and (3) guidelines for paper
writing and oral presentation. These classes delivered during live classroom sessions are accompanied
with online teaching materials and guidance. Students will be required to work independently, as well as
to interact with other students, researchers and academic staff as part of a process of exchange of ideas
and information.

JEE613 Research Methodology 3(3-0-9)
Category: Mandatory courses

Prerequisite(s)/ Co-requisite(s): None

This is an introductory course of research methods for postgraduate students preparing them to learn
advanced research methods in their respective fields. It is designed to understand the general techniques
for conducting research independently in various fields. As publishing your research articles in reputed
journals is an important part of the research, therefore, the course emphasis on learning to write and pub-
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lish scientific journals. By the end of this course, the students should be able to design, conduct, and com-
municate their research and critically evaluate the research of others.

JEE616 Internship 8 (0-0-24)
Category: Internship

Prerequisite(s)/ Co-requisite(s): completed 1 year of study

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/institute 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.

JEE 620 Thesis (M.Eng./M.Sc. in Environmental Technology and Management) 12(0-0-36)
Category: Thesis

Prerequisite(s)/ Co-requisite(s): None

The students are required to undertake research or development studies under supervision of a member
of the faculty. The thesis should be completed within three semesters.

JEE 621 Energy Economics, Market and Policies 3(3-0-9)

Category: Specialization tracks

Prerequisite(s)/ Co-requisite(s): None

* Major energy sources, their uses, markets, and value chains: fossil fuels (oil, gas, coal), nuclear, renew-
ables; electricity, and transport.

e Economics of energy use, energy demand, and energy supply, industrial organization, market struc-
ture and pricing, market failures and barriers for clean energy policy, economies of scale, externalities,
and natural monopoly.

* Domestic and international energy market structures: competitive, monopoly, oligopoly, cartel; liber-
alization of the energy sector, particularly electricity industry.
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e Economics of renewable energy sources, nonmarket valuation, and policy supports Economics of cli-
mate change, national policy, international cooperation and climate funds.

JEE 622 Energy Planning for Sustainable Development 3(3-0-9)

Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

The concept and principle of sustainable development. Energy and sustainable development. Climate
change and mitigation strategies. Energy-related CO2 emissions and grid emission factors. Energy plan-
ning models: conventional and integrated resource planning (IRP). Planning options and steps. Energy
generation resources: conventional, renewable and distributed generation. Planning and management of
power plants: dispatchable and intermittent power, integration of intermittent generation into the grid.
Demand-side management resources and demand-side flexibility. Energy storage and technologies, and
integration of energy storage.

JEE 623 Policies for Energy Market Transformation 3(3-0-9)
Category: Specialization tracks

Prerequisite(s)/ Co-requisite(s): None

The concept of market transformation. Market transformation agents for whom performance incentives
could be useful: utilities, nonprofit organizations, state agencies. Energy policy objectives. Interactions be-
tween energy supply- and demand-side policies. Demand-side management (DSM) concept, DSM load
shape methods, cost-benefit analysis of DSM initiatives. Elements of energy efficiency market transforma-
tion: grants, loans, and tax incentives; bulk purchases; energy efficiency resource standard (EERS); building
codes; and equipment efficiency standards, etc. Key policy tools to transform the renewable energy mar-
ket: feed-in-tariff; renewable portfolio standards (RPS); incentives/subsidies; emission trading schemes;
etc. Electricity market evolution. Organized wholesale markets and utility regulations to support transition
towards integration of clean energy, storage, efficiency, and behind-the-meter resources.
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JEE 624 Energy Modeling and Analysis 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

The concept of market transformation. Market transformation agents for whom performance incentives
could be useful: utilities, nonprofit organizations, state agencies. Energy policy objectives. Interactions be-
tween energy supply- and demand-side policies. Demand-side management (DSM) concept, DSM load
shape methods, cost-benefit analysis of DSM initiatives. Elements of energy efficiency market transforma-
tion: grants, loans, and tax incentives; bulk purchases; energy efficiency resource standard (EERS); building
codes; and equipment efficiency standards, etc. Key policy tools to transform the renewable energy mar-
ket: feed-in-tariff; renewable portfolio standards (RPS); incentives/subsidies; emission trading schemes;
etc. Electricity market evolution. Organized wholesale markets and utility regulations to support transition
towards integration of clean energy, storage, efficiency, and behind-the-meter resources.

JEE 625 Energy and Environmental Economics, Management and Policy  3(3-0-9)
Category: Mandatory courses

Prerequisite(s)/ Co-requisite(s): None

This course introduces first the basic concepts of economics, economic sectors and activities, and the re-
lationship between economic development and energy demands. The 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, a new paradigm shift in economic development
and sustainable development, UNFCCC and Kyoto Protocol, economic tools for efficient energy resources
utilization and environmental remedy, protection and control, contemporary energy and environmental
issues, are also presented. Drivers of energy-saving program initiatives, analysis of rational energy use,
basic energy audit, identification of energy conservation opportunities, the concept of economic analysis,
and evaluation are then introduced and discussed. Environmental impact assessment tools and indicators,
such as LCA and environmental standards, state of environmental assessment reporting, and its applica-
tions, are then presented in the form of mini-projects and case studies as an introduction to the individual/
team projects to be presented at the end of the course.
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JEE 630 Thesis (M.Eng./M.Sc. in Sustainable Energy System) 20(0-0-60)
Category: Thesis

Prerequisite(s)/ Co-requisite(s): None

The students are required to undertake research or development studies under supervision of a member
of the faculty. The thesis should be completed within three semesters.

JEE 631 Strategic Planning and Project Management 3(3-0-6)
Category: Foundational Course

Prerequisite(s)/ Co-requisite(s): None

The objective of this course is to enable the students to learn the basics of strategic planning and project
management. It will explain how to develop a strategic plan and implement a project, like definition, ob-
jectives, characteristics, and phases of projects as well as execution plans, cost/schedule estimation and
control. Project evaluation is also included.

JEE 633 Energy Management in Industry 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of this course is to provide a sound knowledge to evaluate all major energy systems. In this
course, the principles of thermal energy conversion systems will be presented. It will start with an over-
view about the current energy situation, its demand and supply and the characteristics of the conventional
and renewable energy resources. All major energy conversion systems will be introduced and the specifics
in their application explained. In addition, necessary instrumentation and measurement techniques are
presented to monitor and evaluate energy systems.

JEE 634 Climate Influence on Buildings and End-use Requirements 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

This course introduces students to the phenomena related to the use of energy in buildings. Students will
learn mechanisms and method of calculation for air properties, thermal comfort, air-conditioning load,
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and energy use in buildings. It covers a board topic of influences and energy use of buildings, solar radia-
tion and climate, air psychrometry, thermal comfort, air-conditioning, air flow in buildings, lighting, build-
ing energy code, and estimation and management of energy use in buildings with the use of a building
energy code program.

JEE 635 Data-driven Energy Efficiency and Management 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

This course aims to equip students with a modern concept of the data-driven energy efficiency and man-
agement for buildings. The students will learn the basic knowledge of practical internet-of-thing (loT) ap-
proaches with hands-on skills on energy data collection, monitoring, wrangling, and analysis, and employ
them to establish energy efficiency measure (EEM) initiative of buildings. The course contents are inclusive
of introduction to digital transformation in the area of energy efficiency, building energy audits and retro-
commissioning, performance benchmarking, advanced sensing technologies for buildings, data-driven
energy modelling, solar and load forecast, predictive control of the indoor climate, fault detection and
diagnostics, demand response and smart grid.

JEE 637 Daylighting Applications 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

This course aims to expose students to the nature of daylight, methods and practices of daylighting. The
course introduces students to concepts and methods of lighting and daylighting. It covers the subjects of
nature of light, lighting units and measurement, visual ability and lighting requirements, lighting calcu-
lations, daylight availability and models, daylighting methods, concentration of daylight, economic and
societal benefits of daylighting.
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JEE 638 Advanced Topics in Building Energy Technology (3-0-9)

Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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 cov-
ers the subjects of heat transfer, steady and non-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 briefly examines models of
heat transfer mechanisms of cooling equipments. It examines air flows due to wind and stack pressures. It
examines energy performance of the building systems and energy performance of the whole building. It
then examines how to reduce energy consumption of buildings through improving energy performance
of individual systems to eventually achieving levels of low-energy, zero-energy and net-positive energy
buildings.

JEE 640 Thesis (M.Eng./M.Sc. in Environmental Technology and Management 20(0-0-60)
Category: Thesis

Prerequisite(s)/ Co-requisite(s): None

The students are required to undertake research or development studies under supervision of a member
of the faculty. The thesis should be completed within three semesters.

JEE 642 Fuels and Combustion 3(3-0-9)

Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

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.
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JEE 644 Power Plant Engineering 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

Objective of the course is to provide students an overview of various types of power plants and their com-
ponents. Basic concepts for fuels and combustion processes, Analysis of steam cycles and combined cycle
power generation, Steam generation and turbines, Condenser, feed water and circulating water systems,
Gas turbine power plants, emission control and flue gas treatment. Economics of power generation.

JEE 649 Entrepreneurship and Innovation in Energy and Environment 3(3-0-9)
Category: Mandatory courses/Compulsory course

Prerequisite(s)/ Co-requisite(s): None

Objective of the course is for students to familiarize themselves with various tools from idea creation to
business development and can use them effectively when needed. Attending the course, the students
will learn about business relating to energy and environment technology and management. The learning
journey will start with the overview of energy and environment system in which the problems/gaps will
be identified. Then, how to solve the problems with innovations and in some cases as far as new business
creation. The student will also learn about the business model development and market validation in order
to meet the customer demand and commercialize the idea or research results. Through lecture content,
case studies of energy startups/incubators) and self-practice under guidance/coaching, at the end of the
course, the students are expected to demonstrate their learning outcome through presentation of idea
project for business development.

JEE 652 Natural Gas Utilization Technologies 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of the course is to give students an understanding of the natural gas utilization technologies.
Natural gas properties. Reserves and uses. 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
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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.

JEE 653 Energy Systems Integration and Smart Power Systems 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

Introduction to energy systems integration. Coupling of energy vectors; coupling across geographical
scales, coupling of regulation and control mechanisms, and coupling of other infrastructures. Cost-benefit
analysis for integrated energy systems. Overview of power system structure and operation, and challenges
introduced by high penetrations of intermittent renewable energy (VRE) sources. Fundamentals and tech-
nologies in power systems of the future: smart flexible grids, virtual power plate (VPP). Various energy
storage systems and their characteristics including electric vehicles. Solar and wind resources, design and
evaluation of standalone, grid-connected and large-scale PV systems and wind systems. Overview of and
design of elements within a microgrid and hybrid power systems. Energy economy and levelized cost of
energy. Overview of grid codes with high penetration of renewable sources.

JEE 654 Renewable Energy Systems 3(3-0-9)

Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

Global sources of energy and energy-related CO2 emissions. The role of renewable energy in mitigating cli-
mate change and meeting other sustainable development objectives. The global resources availability of
each type of renewable energy, options for their application and available conversion technologies, as well
as their learning curves. Solar energy: fundamentals, solar thermal systems, solar photovoltaics. Wind en-
ergy: fundamentals, types of wind turbines and wind power electric generator. Bioenergy: biomass types,
heat and power conversion, biofuels for transportation, waste-to-energy, biogas and biorefinery concept.
Hydropower and pumped storage. Marine energy. Geothermal energy. Energy storage system.
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JEE 655 Sustainable Hydrogen and Electrical Energy Storage 3(3-0-9)
Category: Specialization tracks course

Prerequisite(s)/ Co-requisite(s): None

The objective of the course is to give students an understanding of the hydrogen economy and future en-
ergy storage technologies. The course content includes: hydrogen production, purification, transportation
and storage. Type of energy storages, their applications and operations will be explained throughout this
course.

JEE 657 Fuel Cell and Hydrogen Technology 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of the course is to give students an understanding of the hydrogen production and fuel cell
technologies. The course content includes: hydrogen production from several approaches i.e. reforming,
gasification, water splitting. Information on hydrogen purification will also be provided. Use of hydrogen
as fuel in fuel cells will also described. Type of fuel cells, their applications and operations will be explained
throughout this course.

JEE 659 Energy from Biomass 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

This course aims to give students an understanding of the processes to produce the energy from biomass.
The advantages of bio-energy production and various technologies for biomass conversion for heat and
power are reviewed. The thermochemical conversion of biomass includes combustion, gasification, and
pyrolysis. Biogas, biofuel and bio-refinery are also included. Finally, the economic assessment of biomass
utilization system, the impact on environmental and the policy framework for biomass utilization will be
discussed.
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JEE 661 Tropical Climates and Boundary Layer Science 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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 vari-
able 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.

JEE 664 Atmospheric and Air Quality Modeling 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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, gov-
erning 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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JEE 667 Environmental Pollution Control Technology 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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 include an introduction to pollutants
present in agueous systems, the fate and transport of these pollutants, and an introduction to water and
wastewater treatment processes. The course will include an introduction to the sources, fate and transport
of air and climate pollutants, and an introduction to air and climate 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.

JEE 671 Life Cycle Assessment 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of this course is to introduce the students to the concept of life cycle thinking. The systems ap-
proach 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. LCA: Introduction; methodology — goal,
scope, inventory analysis, impact assessment; software; improvement analysis, such as identification of en-
vironmental “hotspots”. Application of LCA to waste management and energy conversion systems. Product
stewardship and design for environment. The course is structured to have more emphasis on actual case
studies, class assignments and particularly important is a term project where the students are required to
select a topic in the first few weeks of the beginning of the course and should follow the LCA methodology
as it is discussed in the lectures. They are also given guidance on the term project all through the course
so that they can learn the concepts discussed in the class by practical application to their individual topics.
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JEE 673 Waste and Climate Change 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of the course is to enable students to understand the relationships between waste man-
agement 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 MRYV).

JEE 674 Waste to Energy and Its Sustainable Mitigation 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

Understanding the big picture of waste management and its linkage to climate change and mitigation
options. Ability to show clear perception on link of waste management from down-stream to upstream
contribute to sustainable development, climate change and beyond. Capable to discuss in full dimension
of preparation and treatment technologies contribute to energy and sustainability. Understand mitigation
options and GHG accounting to reduce and avoid emission from the system of waste to energy technology
under sustainability platform. Ability to forecast future amount of waste generation under economic dy-
namic and situation change. Understanding modern knowledge and trends related to current waste issue
such as plastics waste and micro-plastics. Ability to apply circular economy philosophy to waste manage-
ment with sustainable manner. Increase skill in presentation, brainstorming, and interact among students
and instructor. Increase experience of field experiments and improve view of waste to energy utilization
under the real implementation at national and global scale.
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JEE 681 Environmental Chemistry and Ecotoxicology 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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 ecotoxicol-
ogy. Mechanisms and modes of interactions within the ecosystem. Ecological standardisation. Environ-
mental monitoring. Ecological risk assessment.

JEE 682 Environmental and Health Risk Assessment 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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 assess-
ment. Transport and transfer processes of pollutants in soil, water and air. Risk assessment: risk character-
ization, exposure, dose-response and target level calculations. Risk-Based Decisions for Corrective Action.

JEE 683 Energy, Environment and Sustainability 3(3-0-9)
Category: Mandatory courses/Compulsory course

Prerequisite(s)/ Co-requisite(s): None

This course examines the interrelationships between the environment and the ways in which energy is
produced, distributed, and used. Worldwide energy use patterns and projections are reviewed. Underlying
scientific principles are studied to provide a basis for understanding the inevitable environmental conse-
quences of energy use. Topics studied include fossil, and renewable sources, including hydropower, wind,
and solar. The Use of alternative fuels such as biodiesel and ethanol are also included. Emphasis is placed
on the environmental impacts of energy sources, including local effects resulting from emissions of nitro-
gen oxides, sulfur, hydrocarbons, and particulates as well as global effects such as mercury release from
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coal combustion. Carbon emissions are a continuing theme as each energy technology is studied and its
contribution to climate change is assessed. All these energy and environmental challenges are addressed
within the context of sustainable development. The purpose is to help students understand how energy is
converted into useful forms, how this conversion impacts the environment, and how this shapes sustain-
able development strategies and action plans.

JEE 684 GIS and Remote Sensing 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

This course describes the concepts and the applications of GIS and Remote Sensing as a tool in environ-
mental management and planning. Principles of remote sensing. Physical background in 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. Geo-
graphic 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.

JEE 685 Climate Change: Physical Science Basis 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

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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JEE 688 Data Science for Environmental and Energy Studies 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

To introduce essential elements of data science and its ecosystem, as motivated by their significance and
utility in today-world applications, including environmental and energy issues. The course is designed to
prepare students to be equipped not only with basic knowledge but initial familiarity to certain data tools
and open data to necessarily enhance their academic research and future career. The backbone of the
course is dedicated to data analytics and predictive modeling. Real-world data-related applications are il-
lustrated for additional perspectives.

JEE 691 Climate Change Policy 3(3-0-9)
Category: Elective Course

Prerequisite(s)/ Co-requisite(s): None

The objective of this course is to understand the current climate change policies that may lead to solv-
ing climate change-related problems, including both impacts and adaptation. Policy formulation and its
implementation. Climate and principles of climate change. Natural and 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 im-
plementation, emission trading, clean development mechanism and related national policies.

JEE 696 Greenhouse Gas Measurement, Mitigation and Monitoring Technology

3(3-0-9)
Category: Elective Course
Prerequisite(s)/ Co-requisite(s): None
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 interplay between climate
change and greenhouse gas will be highlighted. Measurement methods for greenhouse gas in various

JGSEE PROSPECTUS &



IPCC 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 esti-
mate, 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.

JEE 701 Research Communication for Ph.D. (Sustainable energy systems) 2 (0-6-6)
Category: Compulsory course

Prerequisite: None

To be able to summarize scientific material and results of the research clearly and present them in an ap-
propriate form to a range of audiences is a necessary skill for any doctoral graduate. This course is designed
to develop relevant capabilities, including extracting, paraphrasing and summarizing key points/messages
from papers, reports, VDOs; report and article writing, oral and poster presentations; creating ppt and VDO,
etc. It also aims to develop skills for communicating the significance of research and potential impacts that
it may have to an audience both within and outside the student’s own discipline or subject area. Through
these practice-based skill development sessions, interactions with and among the audience in exchange
of ideas and information are encouraged. In addition, students shall learn to use a range of smart research
tools, e.g. Google Scholar, Mendeley, ResearchGate, Evernote, Grammarly, etc., that would facilitate their
research and communication.

JEE 702 Dissertation for Ph.D. (Sustainable Energy Systems) 38 (0-0-114)
Category:Thesis

Prerequisite:None

The thesis must be based on a well-defined research project that is related to the application of science,
engineering, economics, or policy principles to the solving of energy-related problems. The dissertation
must be written strictly according to the format and submitted within the timetable given by the school.
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JEE703 Selected Topics | 3(3-0-9)
Category: Elective

Prerequisite: None

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.

JEE 704 Dissertation for Ph.D. (Sustainable Energy Systems) 49 (0-0-147)
Category:Thesis

Prerequisite:None

The thesis must be based on a well-defined research project that is related to the application of science,
engineering, economics, or policy principles to the solving of energy-related problems. The dissertation
must be written strictly according to the format and submitted within the timetable given by the school.

JEE711 Research Communication for Ph.D.

(Environment, Climate Change and Sustainability) 2 (0-6-6)
Category: Compulsory course
Prerequisite: None
To be able to summarize scientific material and results of the research clearly and present them in an ap-
propriate form to a range of audiences is a necessary skill for any doctoral graduate. This course is designed
to develop relevant capabilities, including extracting, paraphrasing and summarizing key points/messages
from papers, reports, VDOs; report and article writing, oral and poster presentations; creating ppt and VDO,
etc. It also aims to develop skills for communicating the significance of research and potential impacts that
it may have to an audience both within and outside the student’s own discipline or subject area. Through
these practice-based skill development sessions, interactions with and among the audience in exchange
of ideas and information are encouraged. In addition, students shall learn to use a range of smart research
tools, e.g. Google Scholar, Mendeley, ResearchGate, Evernote, Grammarly, etc., that would facilitate their
research and communication.
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JEE712 Dissertation for Ph.D.

(Environment, Climate Change and Sustainability) 38 (0-0-126)
Category:Thesis
Prerequisite:None
The thesis must be based on a well-defined research project that is related to the application of
science, engineering, economics, or policy principles to the solving of energy-related problems. The
dissertation must be written strictly according to the format and submitted within the timetable
given by the school.

JEE713 Selected Topics Il 3(3-0-9)
Category: Elective

Prerequisite: None

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.

JEE714 Dissertation for Ph.D. 49 (0-0-147)
(Environment, Climate Change and Sustainability)

Category:Thesis

Prerequisite:None

The thesis must be based on a well-defined research project that is related to the application of science,

engineering, economics, or policy principles to the solving of energy-related problems. The dissertation

must be written strictly according to the format and submitted within the timetable given by the school.
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LNG 601 Foundation English for International Programs

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.

LNG602 Thesis Writing

This course aims to develop knowledge and writing skills focusing on writing a thesis of doctoral students.
This course emphasizes the development of a language corpus, strategies and techniques that help
students write a thesis in English. The contents cover components of a thesis; characteristics of a good
thesis; planning and drafting a thesis; resourcing; development of a language corpus for writing an
abstract, the introduction, the methodology, the results, the discussion, and the conclusion; editing; and
techniques to avoid plagiarism such as paraphrasing.
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