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Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic and problem; research
objective; scope of research; literature review; research proposal writing; statistical method for

engineering research; research methodology; analysis and interpretation of data; research

presentation; research report writing; case studies; research commination; research management
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Seminar in Engineering
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Literature survey in libraries and other sources to follow the progress in topic of interested
in engineering program and related areas; participation in presentation and discussion in seminar in

order to train research publication reading, writing, and presentation skills under supervision of

course instructors; presentation of knowledge application to solve problem
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Advanced Wastewater Treatment Technology
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Principles and mechanism of wastewater treatment engineering; advanced technology for
water pollutant analysis; development in wastewater treatment technology; advanced wastewater

treatment and advanced design; wastewater treatment by microbial and biological control technique;



223-502

223-511

application of advanced technologies for tertiary treatment of nutrients and high rate anaerobic
process; advanced wastewater treatment process for biogas production; innovation technology for
removal of inorganic and organic pollutants contaminating water; wastewater reuse and recycling in
community and industry; case study and advanced wastewater treatment system design; circular

economy in wastewater treatment plant; the King’s Philosophy in wastewater treatment technology
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Advanced Water Supply Engineering
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D.

Principles and mechanism of water treatment for water supply production; water treatment
technology for removing suspended and dissolved matter from raw water supply; water industrial
production; disinfection; water quality; analysing problems of water supply system; controlling health
hazard substances, by-product of the treatment process; case study and water supply system design;
Sustainable Development Goal 6: Clean water and sanitation; water supply and sanitation in green

economy
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Solid Waste Engineering and Planning
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Principles of solid waste engineering; solid waste management technologies; design of
engineering system; problem analysis; development of management plan; relevant laws; performance
analysis methods; performance control and efficiency monitoring knowledge framsfer technique to local
community; case studies for marine debris management; sustainable solid waste management based on

bioeconomy, circular economy, green economy; Sustainable Development Goal 11: Sustainable cities

and communities
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Advanced Air Pollution Control
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Principles of air pollution control; control strategies of particulate and gas emission; design
of air pollution control equipment; maintenance and efficiency evaluation of air pollution control

system; ASEAN transboundary haze pollution; circular economy and air pollution; Sustainable

Development Goal 13: Climate action

(Elective Courses)
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Water Resource and Water Quality Management
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Fresh water resources and water quality; water and catchment area management; types and
sources of wastes contamination in water contaminants; wastewater impacts on environment; control
and protection; water quality management planning; application of mathematics modeling tools for

water quality management in rivers; canals and estuaries; organization of water quality control in

Thailand
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Membrane Technology for Water and Wastewater Treatment
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Membrane technology; model of membrane module; principles of membrane separation;
fouling and prevention; systems of membrane technology for potable water and drinking water
production; application for domestic wastewater and industrial treatment; advantages and limitations;

comparison of application configurations; microfiltration, ultrafiltration, nanofiltration, reverse

osmosis; integrated membrane systems; regeneration; operations and designs
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Municipal Solid Waste Landfill Design
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Roles of landfill in municipal solid waste management; types of landfill; engineering
principles of landfill; design of landfill; characteristics of landfill leachate and gas; design of leachate
and gas collection systems; clay mineralogy; theory of contaminant transport; determination of
transport parameters; liner design; clay liner compaction clay; stability of landfill; leachate collection
system; final cover design; law and standard relevant to landfill operation and management; landfill

control and management
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Hazardous Waste Management and Design
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Analysis of hazardous waste charecteristics; selection of management methods; design of
collection, transportation, treatment systems and disposal systems; management and control systems;

legislation and standard relevant to hazardous waste management
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Urban Environmental Noise and Control
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Physical properties of sound; scales and ratings; sound measuring instrumentation, noise
surveys; effects of noise on health; mechanisms and types of noise health effects; sleep disturbance
by noise; pathological non-auditory effects of noise; community response to environmental noise;
sources of noise; prediction of noise; methods for reducing noise; design and control for urban noise,
road traffic noise, industrial noise, aircraft noise, railway noise, community noise, and acoustical

insulation of buildings
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Module: Biomass Conversion and Applied Anaerobic
Biotechnology for Energy Production
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Potential of biomass and organic as an energy source; sources of biomass and organic;
biomass production; forms of biomass and problems in recovering biomass; thermal conversion;
direct combustion; gasification; pyrolysis process; large scale power production from biomass and
methanol; biological conversion; anaerobic digestion and ethanol production; industrial biogas
production and pollution control: plant-derived oil as an energy source; operation of gas turbine on
biomass fuels; technology for renewable energy; economic and environmental assessment;
Biochemical processes and microorganisms involved in anaerobic digestion; high-rate anaerobic
processes; treatment of industrial, municipal and agricultural wastes for energy production; biogas
engine system; hydrogen sulfide removal and biogas upgrade technology; laboratory analyses and

training for gas composition, bioreactor operation, biochemical methane potential, specific

methanogenic activity; Sustainable Development Goal 7: Affordable and clean energy
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Pollution Prevention for Environment
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Current philosophy of waste management; pollution prevention theory (waste
minimization, sustainable waste management, integrated waste management); pollution prevention
practices (raw material changes, process changes, waste exchange, industrial ecology); pollution
prevention tool (life cycle assessment, carbon footprint, water footprint, environmental management
system); pollution prevention program design; environmental innovation; entrepreneur in
environmental management; Sustainable Development Goal 12: Responsible consumption

production
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Life Cycle Assessment
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Overview of Life Cycle Assessment (LCA); LCA methodology; overview of life cycle cost;
life cycle cost assessment process; application of LCA in waste planning, computer model in LCA;
carbon footprint; water footprint; ecological and environmental footprints of products; bioeconomy;

circular economy; green economy; sustainable development goals
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Bioremediation
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Study of microbiology and biological degradation; available data in hydrogeology;
groundwater mobeling; fundamental of bioengineering in soil ans ground water; bioremediation of

soil and sub soil layer; bioremediation technology
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Environmental Health and Sanitation
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Global situation of water supply; drinking water and sanitation; outbreaks of water borne
diseases; public health and pollution problems caused by human excreta; microbiology of drinking
water; indicators and criteria; epidemiology of pathogens and water-borne diseases; disinfection and
its alternatives; design of small-scale wastewater treatment systems; household centered
environmental sanitation; material flux analysis; sanitation and hygiene education
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Presentation on new topics and current issues in environmental engineering; treatment
technologies; remediation technologies; impacts of pollution on ecosystem; national and international

treatment systems

WdeniEMEIAINTSUAUNARON 2 3((3)-0-6)
Special Topic in Environmental Engineering 11
° v 9 < ' a 2 v = o w

msduauenave uazdszaulv 9 Tuadanssudwadou malulagnisia
A& a A o o ' A o
V‘lut‘! WAANITENVVBINNMISUANEADISUVUULIAN SESUVVUIVAUUVUAN 9 wuagiuszauﬂazzwe{ssax
a1na

Presentation on new topics and current issues in environmental engineering; treatment
technologies; remediation technologies; impacts of pollution on ecosystem; national and international

treatment systems
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Special Topic in Environmental Engineering 111
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Presentation on new topics and current issues in environmental engineering; treatment
technologies; remediation technologies; impacts of pollution on ecosystem; national and international

treatment systems
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Hazardous Site Remediation
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Hazardous site contamination; related policies and law; clean-up standards of contaminated
sites; chemistry of contaminants; types of contaminants; site characterization of contamination; risk
assessment and safety; remediation methods; groundwater remediation; soil remediation; soil

treatment technology
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Fate and Transport of Pollutants in the Environment
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Physical, chemical, and biological processes governing the distribution of contaminants in
the surface water, subsurface environment and atmosphere; the processes involved in the
transformation/degradation of a contaminant, the distribution of pollutants in the surface water,

subsurface environment, and atmosphere
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Biotechnology for Energy and Environment
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Bioconversion of biomass to energy; biomonitoring; bio-treatment; bioremediation; biogas
production from wastewater and solid waste; biosensors; cellular and molecular tools, acrobic and
anaerobic water treatment, microbial leaching of heavy metals; subsurface microbiology;
environmental genomics and proteomics; nanotechnology for study microbes and energy;

environmental biotechnology research and development towards sustainability
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Seminar in Environmental Engineering
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Presentation on interesting topics and issues in environmental engineering; development of
new technology for environmental engineering related to thesis; participation in presentation and
discussion of thesis-related academic or research paper; report preparation and seminar conclusion

under supervision of course instructors
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Special Topic in Environmental Engineering I
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Presentation on new topics and current issues in advanced environmental engineering;
treatment and remediation technologies; impacts of pollution on ecosystem; treatment systems

available nationally and internationally; climate change; global warming; energy security; agricultural

for food and non food products; green industry
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Presentation on new topics and current issues in advanced environmental engineering;
treatment and remediation technologies; impacts of pollution on ecosystem; treatment systems

available nationally and internationally; climate change; global warming; energy security; agricultural

for food and non food products; green industry
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Special Topic in Environmental Engineering I11
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Presentation on new topics and current issues in advanced environmental engineering;
treatment and remediation technologies; impacts of pollution on ecosystem; treatment systems

available nationally and internationally; climate change; global warming; energy security; agricultural

for food and non food products; green industry
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Research on topics of interest in environmental engineering under the supervision of

advisors; scope of research planning; research methodologies; research experimental design; data

interpretation; research discussion and conclusion; preparation of thesis in proper form
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Thesis
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Research on topics of interest in environmental engineering under the supervision of

advisors; scope of research planning; research methodologies; research experimental design; data

analysis; research discussion and conclusion; preparation of thesis in proper form
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Study and solve problems related to environmental engineering issues under supervision and

instruction of advisor and pursue the formatted document
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University of Montpellier II, France, 2550
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