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2555 2556 2557 2558 2559
i’hﬂﬁ;\iﬂﬁﬁﬂy1 1,710,000 1,966,500 2,261,475 2,600,696 2,990,801
Amaansion 1,496,250 1,720,688 1,978,791 2,275,609 2,616,951
RUANYUIINTTVIA 11,756,250 13,519,688 | 15,547,641 17,879,787 20,561,755
ERIVER LR 14,962,500 | 17,206,875 19,787,907 | 22,756,092 26,169,507
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2555 2556 2557 2558 2559
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4. 1WPTZAVNNIING Y - - - - -
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¥, AU
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N (V) 2,287,125 2,630,194 3,024,723 3,478,431 4,000,196
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4 1117999 311014 Thermal Power and Processes
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* 1390 1 316791910 2 19Nl adou

JEE 701 dunndmsvlSranauiuia (nalulagndaan) 1(0-3-3)

(Seminar for Ph.D (Energy Technology))

JEE 606* MANATIANAFAAT 3(3-0-9)

(Mathematical Techniques)
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(Optimization Techniques)

JEE 607* mAdAMIMIAIMIHINE YA 3(3-0-9)

(Research Methodology)

JEE 613 NITUIUNTNIINY 3(3-0-9)

V. HIIAIBVUADN

%

o Yo & = U 2 | a
|mnIug 1!§%ﬂ1iﬂﬂ‘lﬁlﬂu§$ﬂﬂﬂiiyiyﬂﬂ 6 HuHWNA

1A A o " a
- ﬂqu’;‘mmaﬂﬂﬂﬂ 6 NUIYNA

Bonadaties 2 Tgdnlaaen 1 6 HuIena

(Elective (As recommended by advisor))

JEE 603 IMMIANBINAY 1 (Special Study I) 3(3-0-9)
JEE 604 IMMIANBINAY 2 (Special Study IT) 3(0-0-9)
JEE 605 JMMIANINAY 3 (Special Study I11) 3(0-9-9)
JEE608 | m3daaziinasmansvesva (Computational Fluid Dynamics) 3(3-0-9)
JEE 621 LﬁiH:ﬂ;mﬁm{‘W 69914 (Energy Economics) 3(3-0-9)
JEE622 | uleniedudunadon uazndeau (Environmental and Energy Policy) 3(3-0-9)
JEE 623 uTene uazmiygmﬁ@l%mwﬁwmuaz?{ma@é’au (Energy and Environmental 3(3-0-9)
Economics and Policy)
JEE 637 319152 Toniuaas55UA (Daylighting Applications) 3(3-0-9)
JEE 641 maTuTadnioasuiialot uazmumn (Steam Boiler and Furnace Technology) 3(3-0-9)
JEE642 | idomasaznisien’nsd (Fuels and Combustion) 3(3-0-9)
JEE 644 JenssuTsaluih (Power Plant Engineering ) 3(3-0-9)
JEE 651 Fnnaiemsnannnuounasz Wi (Biomass for Heat and Power) 3(3-0-9)
JEE 652 maluladnnmasssunanazms191se Towd (Natural Gas Utilization 3(3-0-9)
Technologies)
JEE 653 wﬁwmummﬁmﬁ (Solar Energy) 3(3-0-9)
JEE 661 3%81ﬁ1ﬁﬁ§%ﬂd§uﬂiiﬂ1ﬂ1ﬁ (Atmospheric Boundary Layer Science) 3(3-0-9)
JEE 662 NAMMAATVOIUTTIMNA (Atmospheric Dynamics) 3(3-0-9)
JEE 664 MITavIMeAdiAMans UL IMA (Air Pollution Modeling) 3(3-0-9)
JEE 666 InemaasusTena (Atmospheric Science) 3(3-0-9)
JEE 667 mﬂIuTa?Jmsﬂauquuaﬁy§QLLaﬂﬁau (Environmental Pollution Control Technology) | 3(3-0-9)
JEE 671 MysziiuigInssia (Life Cycle Assessment) 3(3-0-9)
JEE 673 malulagnssidaveude (Waste Treatment Technology) 3(3-0-9)
JEE 683 wé’muuazﬁ andew (Energy and Environment) 3(3-0-9)
JEE 684 maluladuazmsdisndoyaszes lnadieszuumsaumsgiimans 3(3-0-9)
(GIS and Remote Sensing)
XXX Suden (Musuzivesmsdnlsam) 3(3-0-9)

v K v A oy T a a 3 YA < s (=R
UNANHIILADUADNDYINUDY 6 TUIING i]']ﬂ'JGIﬂGLﬂ“] ﬂllﬂ‘ﬂ!,‘]Jﬂﬁﬂu@l']llﬂ'J']iJLﬁu“]ffJ’UﬂJ'fNﬂ'ﬁ]'ﬁﬂWﬂﬁﬂ‘m

o U Yo < =g U 2 = ) a
ﬁﬁ’ii‘uwiﬂﬁﬂﬂ1§ﬁﬂ1&lﬂu§$ﬂﬂﬂiiyiy1ﬂi 18  #uEnNn

£
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- nguirndsniall 18 wlgne

1BoNBeTeY 6 eI N aaey $1UI 18 HeRa

JEE603 | 3msAnuieY 1 (Special Study T) 3(3-0-9)
JEE604 | 3mmsAnEieY 2 (Special Study 1) 3(0-0-9)
JEE605 | 3M3AnEiiey 3 (Special Study IT1) 3(0-9-9)
JEE 608 MIAATIEHNamansvedlva (Computational Fluid Dynamics) 3(3-0-9)
JEE 621 Lﬁiyimﬁ@iﬁ/\lﬁﬂﬂu (Energy Economics) 3(3-0-9)
JEE622 | uTonnodmannnaey 1agnasau (Environmental and Energy Policy) 3(3-0-9)
JEE 623 uloune uazmsygmami{ﬁmwﬁqqmuazémmé’au (Energy and Environmental 3(3-0-9)
Economics and Policy)
JEE637 | M35z Teaniuaass5uaa (Daylighting Applications) 3(3-0-9)
JEE641 | maTuladindeasuiialorh uazmimn (Steam Boiler and Furnace Technology) 3(3-0-9)
JEE642 | iemaanazmsin ns (Fuels and Combustion) 3(3-0-9)
JEE 644 JrngsuTsalnih (Power Plant Engineering ) 3(3-0-9)
JEE651 | Samnaitemswanniudenuas 1iih (Biomass for Heat and Power) 3(3-0-9)
JEE652 | maluTladnnmasssumanazms191Use Towd (Natural Gas Utilization Technologies) | 3(3-0-9)
JEE 653 WAL INAE (Solar Energy) 3(3-0-9)
JEE 661 Inenenans’ "’U’fN%H‘UﬁEﬂmﬁ (Atmospheric Boundary Layer Science) 3(3-0-9)
JEE 662 WAMAASVOIUTTMA (Atmospheric Dynamics) 3(3-0-9)
JEE 664 | M3diananendiacnaasmuuaiyeInet (Air Pollution Modeling) 3(3-0-9)
JEE 666 | INMansuIT01MA (Atmospheric Science) 3(3-0-9)
JEE 667 mﬂTuTaﬁmamuamaﬁyémm 493 (Environmental Polluttion Control Technology) | 3(3-0-9)
JEE671 | M3tlsziinining®ia (Life Cycle Assessment) 3(3-0-9)
JEE 673 malulagmMssivnveade (Waste Treatment Technology) 3(3-0-9)
JEE 683 wé"wmuaxémmé’au (Energy and Environment) 3(3-0-9)
JEE684 | maluTaduazmsdisndoyaszes Inadisszuumsaumagiinans 3(3-0-9)
(GIS and Remote Sensing)
XXX Jpudon (MusuuLeI01IEIS M) 3(3-0-9)
(Elective (As recommended by advisor))

o = Yy A "y " a a 3 YA < ]
UNANHIILADUADNDYINUDEY 18 YTUIYNA fl]']ﬂ'f]‘]f']q],@’lc] ﬂulﬂﬂlﬂﬂﬁﬂuGl']llﬂ’J']illﬁuﬂfﬂﬂﬁllﬂﬁﬂ'liniﬂﬂﬂiﬂ}n
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mmuwmm]msﬁnyﬂuszﬂ‘mhmumuﬂ‘n 42 HUENA
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JEE702 | a . a  ¢o o o ao T 42 ¥iaena
MeninusdmivUssanguiuga (nalulagnaanu)
(Dissertation for Ph.D (Energy Technology))
o v Yo & = % a2 = | a
ﬂ“’ﬁllﬁﬁn!i"ﬂfﬂiﬂﬂH161H§$ﬂU1J§€Uu€Uu1ﬂ§ 50 HNUINA
JEE 702 50 ¥iI8NA

a a J o [ 1% A v A Ao
MetnusamsVlTsaquRiugn inaluTagwaanu)

(Dissertation for Ph.D (Energy Technology))
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(Foundation English for International Programs)
* Lﬁaﬂﬁﬂumwwﬁnﬁnmﬁﬁﬁau“lm“lﬁ’ﬁﬂmﬁﬂﬁmu1m’5“l°i’5'my1§Qﬂqy¢mu§mﬁi’fﬁnm (18 50-74 Azuuw)
3.1.4. UAUMISANEN
3.1.4.1 UHUMISANE HUY 2.1 wfvi’hﬁnmﬁﬁn%amsﬁnyﬂuszé’uﬂ%tymuﬂﬂ
* @on 1 71031970 2 Sedniiaden
Amsainnd 1/ mamsanundi 1 vgha | gy | UHua ANHINILAUIDI)
JEE701 | dumndwmsulssangupiiada 1 © 3 3)
(maluTlagnadauy)
(Seminar for Ph.D (Energy Technology))
JEE 606* | maliamandiacmans 3 3 0 9)
(Mathematical Techniques)
JEE607* | mafiamsmmiinnzdiga 3 G 0 9)
(Optimization Techniques)
JEE613 | nszuaumsinite (na TuTagwasau) 3 € 0 9)
(Research Methodology (Energy Technology))
XXX JHuden (MusuuUeI01IER5 NN 3 3 0 9)
(Elective (As recommended by advisor))
XXX JHuden (MU uuLUeI01TER5 NN 3 3 0 9)
(Elective (As recommended by advisor))
33U 13 a1z 3 39)
$1Tna/ §lansi= 54
Amsfinmnd 1/ mamsaneni 2 vgha | (nquq | JHuia ANHITIIAUIDI)
JEE 702 InorinusdmsulSyanauiiuda (nalulad ? © 0 27
WAIU)
(Dissertation for Ph.D (Energy Technology))
33U 9 (1) 0 27)
$Tue/ §lanni=27
msanmii 2/ mamsannd 1 vieda | meud | JHUA ANYITIIAUIDI)
JEE 702 InoninusdmsulSyanauiiuda (nalulad ? © 0 27
WAIU)
(Dissertation for Ph.D (Energy Technology))
33U 9 (1) 0 27)

2114 / dai=27
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msfinndi 2/ mamsannd 2 vigha | (nquq | JHUia ANHINIBAIDI)
IEE 702 IneniiwusdmsulSsanaufindia ana Tulad ’ © 0 27
W)
(Dissertation for Ph.D (Energy Technology))
33U 9 () 0 27)
1114 / dlani=27
msanmii 3/ mamsannd 1 vgha | (nquq | Jiua ANYIIINUIBY)
IEE 702 InoinusdmsvlSyanauiiuda (nalulad ? © 0 27
WAIU)
(Dissertation for Ph.D (Energy Technology))
33U 9 (1) 0 27)
$Tua/ §lani=27
Amsfinndi 3/ mamsannd 2 vgha | (nquq | Juia ANHINILAUIDI)
IEE 702 InoninusdmsvlSyanauiiuda (nalulad 6 © 0 18)
NAU)
(Dissertation for Ph.D (Energy Technology))
33U 6 () 0 18)
$Tue/ §ani= 18
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* @on 1 71031970 2 S iiagen
Umsdnndi 1/ mamsainundi 1 wighn | meud | JHUR ANHIAILAUIBY)
JEE701 | dumndwsuilisanaugiinge 1 © 3 3)
(naTuTagwasau)
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JEE 606* | maliapangiacnans 3 € 0 9)
(Mathematical Techniques)
JEE 607* mﬂﬁﬂmﬁmmﬁmm:ﬁq@ 3 (€ 0 9)
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JEE613 | nszuiumsniiee (nalulagnadanu) 3 3 0 9)
(Research Methodology (Energy Technology))
XXX Suden (Mufuzivese s sinlsau) 3 3 0 9)
(Elective (As recommended by advisor))
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(Elective (As recommended by advisor))
U 13 a2 3 39)
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3.1.5. MRFLUIEIIIN
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MARNKIN N. MOBUIYTIIN
JEE 701 dunndmiulSyenauianaenalulagngany) 1(0-3-3)
Seminar for Ph.D (Energy Technology)
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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 course also aims to promote interactions
among students, researchers and academic staff in the exchange of ideas and information.
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Dissertation for Ph.D (Energy Technology)
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Students are required to undertake design and development or research projects under the guidance of the supervisor
and other members of the Thesis Advisory Committee. The project should indicate some initiatives, which may lead
to new concept, approach or new findings in the fields of energy or environment.
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Special Study I
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JEE 604

JEE 605

JEE 606

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.
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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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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.
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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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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.
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Computational Fluid Dynamics
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The objective of this course is for students to develop a sound knowledge of how to solve fluid flow and heat
transfer problems with the numerical methods. The course will present several important topics: the basic concept of
fluid flow, introduction to numerical methods, finite difference methods, finite volume methods, and solution of
linear equation system. The basic knowledge will be applied to typical Computational Fluid Dynamics problems,
such as the wave equation, heat equation, Laplace’s equation, Burgers’ equation (inviscid/viscous), and simple form

of the Navier-Stokes equation. Finally an introduction to the use of commercial software will be presented.
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Research Methodology
a U \ =
Iisnuneu: Tud

a ci’ o o A o o [ a o aw =
i?ﬂ’)"]ﬂuﬂiflﬂﬂquaﬂ ‘ﬂ1LLH$H11uﬂ1ﬁL5ﬂ}15\15ﬂ}ﬂll“ﬂ‘ﬂ‘ﬂuﬁllEl fﬂiﬂﬂfﬂiuﬁg’)Lﬂi?gﬁiﬂiﬂxﬂu'f]"ﬂﬂ nHaziu

awa A Y a 1 Ao o o Aw 3 a L a =)
“I/INﬂTiﬂQU@Lﬂﬂ?ﬂﬂlﬂﬂuﬂﬂ?ﬁﬂﬂﬁ@ﬂﬁﬂ‘] ‘Vlﬁ]1!,1]1!11!fﬂTVITJ"l]EI“VNfﬂi’)m“ﬂ?;‘ﬂhl‘L!L"]NﬂWEJﬂTWLLﬂ%LﬂlJ LA
= a A Aq v aw ' £ o o . W ' =
‘luﬂanmmﬂuﬂwmywi%“lumm%ﬂ°luLmazmuwwmmmmu'lﬂmmmmazﬂu Iﬂﬂuﬂﬂﬂy1ﬁ13~lﬁﬂ
! I 9 a ]
!,3ﬂugllﬂﬁ]1ﬂﬁ1ﬂ’]51ﬂ"ll@\1Gluuﬁz@?ﬂﬁﬂ‘ﬂﬂiﬂ‘ﬂ?
Introduction to modern data acquisition. Research project management and analysis. Theories and practices of
various experimental techniques necessary for research including physical and chemical methods of analysis. The
course will not attempt to give the particular techniques needed in special subject areas because these techniques
will be different for each student, and they will be given by the university departments and supervisors of students.
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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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Environmental and Energy Policy
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Rational analysis and decision making in environmental and energy policy are important activities in setting out
appropriate direction for expanding the economy. The goal of this course is to familiarize students with issues of
environmental and energy policies, particularly in developing countries, and to provide them necessary analytical

skills in developing national energy policy. This course explores the fundamentals of energy analysis including
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terminology, conventions, procedures and planning policy applications. It will also cover a number of
contemporary energy and environmental policy issues, including energy security, global warming, regulations of
energy industries, energy research and development, energy technology commercialization. A series of lectures

and seminar will be used in meeting the above objectives.
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Energy and Environmental Economics and Policy
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The objective of this course is to develop an understanding of rational analysis, as well as decision making in issues
concerning energy and environmental economics and policy, taking into account the environmental impacts. Roles
of energy in economic development and interrelationship between energy consumption and economic growth,
physical aspects of energy transformation and economic sectors. Economic concepts of energy supply and demand:
market mechanism and price theory, fossil energy resources’ scarcity and national energy security, policy
instruments for efficient energy uses and resource allocations, case studies. Concept of externality of environmental
impacts, market failure, social cost and benefit analysis, concept of environmental protection and policy instruments
related to energy supply and consumption, environmental pollution control and abatement, case studies.
Contemporary issues of energy and environment at domestic, regional and international level: public participation
and environmental concerns, acid rain, Montreal Protocol, UNFCCC and Kyoto Protocol.
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Daylighting Applications
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This course aims to expose students to the nature of light and of daylight, methods of calculation and methods of

daylighting. It covers the subject of the nature of light, units of light and their measurement, visual mechanism,

requirements of lighting tasks, mechanisms of light transmission and reflection and calculation methods, daylight
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availability at different geographical locations, models of daylight from the sun and daylight from the sky,
daylighting methods, balance of daylight gain and heat gain, economic impact of daylighting
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Steam Boiler and Furnace Technology
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Steam generation and steam boiler design, including evaporating heating surface, superheater, reheater, economizer
and air-heater. Combustion mechanism in boiler furnaces and performance analysis. Estimation of NOx and SOx
emission from boilers. Heat transfer in convective heating surfaces. Processes on the fireside of heating surface. Lay
out and heat calculation of steam boiler.
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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.
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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.
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Biomass for Heat and Power
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Biomass characteristics and availability. Potential for utilization in heat and power production. Combustion
analysis. Gasifiers and boilers. Power generating equipment and processes. Cogeneration. Performance monitoring
and analysis. Financial evaluation of biomass projects. Emission calculations and control methods.
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Natural Gas Utilization Technologies
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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 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.
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Solar Energy
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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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Atmospheric Boundary Layer Science

Insnuneu: Atmospheric Science
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This course aims to give students a basic understanding of important processes in the atmospheric boundary layer .
General description of atmospheric boundary layer. Energy and mass balances. Physical processes. Turbulence.

Surface interactions. Physical parameterizations. Related environmental aspects. Boundary layer measurements.
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Atmospheric Dynamics
Invenuneu: Atmospheric Science
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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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Air Pollution Modeling
Insnuneu: Atmospheric Science
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The objective of the course is to enable students to understand and apply the fundamentals of air pollution
modeling. General description of typical and contemporary air pollution problems. Air quality management
principles. Emissions and their modeling. Transport and chemical transformation of atmospheric trace gases and
aerosols in the troposphere. Atmospheric boundary layer and parameterization. Eulerian and Lagrangian modeling

approaches. Basic related computer programming.
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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 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.



JEE 671

JEE 673

Mssziinigansiia 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.
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Waste Treatment Technology
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The objective of the course is to introduce students to pollution treatment technologies for wastewater, solid and
hazardous waste. Wastewater treatment: Characterization — physical, chemical and biological; physicochemical unit
operations — screening, filtration, size/volume reduction, mixing, sedimentation, flotation, flocculation, adsorption,
disinfection; reactor types and modeling — batch and continuous stirring tank reactor (CSTR) kinetics; biological
processes — microbial kinetics, suspended and attached growth systems, aerobic and anaerobic treatment systems.
Solid waste treatment: Solid waste generation and characterization; waste separation and preliminary mechanical-
biological treatment; waste treatment — recycling, landfill composting, incineration. Hazardous waste treatment:
Characterization of hazardous wastes and legislation; risk assessment; processing and treatment methods —
physicochemical, biological, stabilization and solidification, thermal treatment, secure landfilling; remediation of

contaminated sites.
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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.

o Jd
malulaginazmsmsredeyaszezInadiessuumsaumagimans 3 (3-0-9)
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 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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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.



