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3.1.5 Masuresigian
3.1.5.1 Mafuieeivdug Alilisiatvamingas
04201103 wilvanya 3(3-0-6)
(Principles of Chemistry)

voufesnaniiugm Tassadediininrlnuasesaon Wussasl svuuitesin
SswEuwiivY, alanzuarlavensudtu Usunuansduwug audiueiuia vommen vauis
waranTazaIY aunanll aunalogsu aunamanfiad

Basis of the atomic theory, electronic structures of atoms, chemical
bonds, periodic properties, representative elements, nonmetal and transition metals,
stoichiometry, properties of gas, liquid, solid and solution, chemical equilibrium, ionic

equilibrium, chemical kinetics.

04201104 Ufudnsiedividnga 1(0-3-2)
(Laboratory in Principles of Chemistry)

Jodidaaiounnnen : 04201103 viaZeundenty

Uiinmsdmivivuaiivanya

Laboratory work for Principles of Chemistry.

04202103 Adarmansimnssu | 3(3-0-6)
(Engineering Mathematics |)

afim awsiaiilas nsmayiusuasmsmysiusva sl dureSuasiteity
Aanmairasiinysatiuasnisuszgnd nsusegndayiys sUnuvlsifmun watanisun
Uivius Uiiuslinssuuy aynsumdias fuesilaidudiugu

Limit, continuity, differentiation and integration of real-valued and
vector-valued functions of a real variable and their applications; application of
derivatives; indeterminate form; techniques of integration; improper integrals; Taylor

series expansions of elementary functions.

04202104 AtlaIANSIAINTIH Il 3(3-0-6)
(Engineering Mathematics II)
TiFeudeusnnieu : 04202103
Avadanneasluliglaufia Wusss ssu1y was wumluﬂmmmmm
sruURARE N waagaavesilaifud1aiiaansdiuls unandaveilaidusiaseaivansi

wlsuasnisuseyna Uhiudmuduioiu
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Vector algebra in three dimensions; lines, planes and surfaces in
three-dimensional space; polar coordinate system; calculus of real-valued functions of

two variables, calculus of real-valued functions of several variables and their

applications; introduction to line integrals.

04202201 ptlaeanTIranTTy i 3(3-0-6)
(Engineering Mathematics Iil)
Jiideausnney ; 04202104
aUduiBendamans wvind aumiL"‘mauﬁ’uﬁ‘LﬁaaﬁuLLasm‘iﬂwqﬂé A9
LaraYNINYBIEIUIY kaEMTUTRUSIT LAY
Mathematical induction; matrix; introduction to differential equations

and their applications; sequences and series of numbers; numerical integration.

04203201 HAndwalU | 3(3-0-6)
{General Physics |)

g =

naranivetoynauazimgudanis audfvesaars namansvativa Ay
Jou miduuazadu

Mechanics of particles and rigid bodies, properties of matter, fluid

mechanics, heat, vibraticns and waves.

04203202 Wandvialu | maUft@ns 1(0-3-2)
(Laboratory in General Physics 1)
JuiidouTeutiney | 04203201 wiaFeundouiu
U Uinsdmsuinandvialy |
Laboratory work for General Physics |.
04203203 Wandvialu 1 3(3-0-6)
(General Physics 1)
Jofidensusndeu : 04203201
walindnliin 205l Augrudinnselind virumand Wandyalul

Elements of electromagnetism, A.C. circuits, fundamental electronics,

optics, modern physics.
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04203204 Wandvaly | MAUHUEnNg 1(0-3-2)
(Laboratory in General Physics 1)
TriiRenSuuanien : 04203203 wSadeuntouty
UiBnsdwmsuianidndvialy 1
Laboratory work for General Physics II.
04253111 MIBEuLUUIAINg I 3(2-3-6)
(Engineering Drawing)
walansilisudisnes wardias nsdeugunsasviadauszyns
wallansdounmine nadeunmessTsnsmin msdounwauds nrsliruinwazinms
AMsAaalAdeu nMsdaunwie 3990 MENNSIsIUTTEIe ety nsmusuRd n1ndeu
wuuldpeaiameseiy nsuasnmesilsnsiwiin mMsdsunuuresinglagasdon was madou
wuunsusenay
Lettering techniques; applied geometry drawing;  sketching
techniques; orthographic drawing; pictorial drawing; dimensioning and tolerancing;
sectional view drawing, auxiliary views; introduction to descriptive  geometry;
development; computer-aided drawing; orthographic projection; tolerancing; detail and
assemble.
04253201 'vré’nmsﬁuﬁqummamamﬁmmm 3(3-0-6)
(Basic Principles of Engineering Mechanics)
Juiideaiuusnneu : 04202103
MFNATILIUTI auga audsaniuuis msuiuaunisaunadulase
nsoukaviATednIng namanivadlvaifasdy YRUAIANTUAL IAUNAAIAR SYDIDUMALAL TaY
wBanslussunu ngmaindeuiivesdaiu wdnvssnunasndsy
Analysis of forces, equilibrium, dry friction, adaptation of equilibrium
equations to frame and machines, introduction to fluid mechanics, kinematics of

particles and rigid bodies in plane, Newton's laws, principles of work and energy.

04253282 TanImnT Ty 3(3-0-6)
(Engineering Materials)
mislflave wedwed wsiln Tanroulndn srameasy 1 uavreundmdy
TARNINIAINT TN UL INANRSARTUTUASNTUUAAIINNINY A sRdeuaNTENIInauas
AumnyvesaudivesTanimnssy anuduiuslasairamarauazantafuaut® nns

\donanimvesTan navusumsndnudndneild aaimnssy
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Utilization of metal, polymer, ceramic, composites, asphalt, wood
and concrete as engineering materials; phase equilibrium diagrams and their
interpretation; mechanical property testing and meaning of engineering materials
properties; macrostructures and microstructures  in relationships  with properties;

engineering materials; materials degradation; production processes for products using

engineering materials.

04253281 MIEnMUlTuIdaIns sy 1(0-3-2)
(Engineering Workshop Practice)
UjdRnrafieafunisfaruiniuaiy s1usiawuy suatesdiena Ny
Uiuusietuau nulavusiy msdeuinauaylndy AuUasadslulssnuuaznmiigednen
\w3asdiana
Practice in work-piece measuring, layout, machine tools, bench

works, sheet metal works, gas and electric welding, safety in workshop and

maintenance of machine tools.

04253401 WIANTINMIVIMINUIANTsy 3(3-0-6)
(Innovation of Engineering Management)

wdnn1svadunauntsiey MylATsinszuIunssdalaousugiinig
Wan Leuninisiva Lmuqﬂﬂu-m%‘aﬁﬂi m‘ﬁLﬂﬁ:ﬂﬁﬂﬁmgaﬂmgwua]amﬂ wnupillely
winmMsUFuUTIULazeen LU UM Ty MIMMUANINIFIUNISUFTRIY SruunIsIaway
warAUANMISHAER Tinswiduulasilsfionsdaduls MIIF R ULALAITIINTS

Principles of elements of works, analysis of production process by
using of production process chart, flow process, man-machine chart, micro motion
study, SIMO chart, work improvement and job design, applications of principles of
motion economy, standardization of works operations, Production planning and control

system, cost and profitability analysis for decision making, production scheduling.

04850390 NAIBNAUN S aLanA9Anwn 1(1-0-2)
(Cooperative Education Preparation)

VENNTT WUIAR LANTEUIUNISVEIENATAA A szdsudataruiiiendas

il

AUz uLasvatalunisalasauerdn aradiugiulunisufdio Msdeasuazaywe

daius mafauyadnaim ssuumsuimsauawluaauUsenaunis welinnisthiaue n1s
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Weuseau
Principles, concepts and processes of cooperative education,
relation rules and regulation. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations. Personality
development. Quality management systemn in waorkplace. Presentation techniques.
Report writing,
04850490 aniadnw 6
(Cooperative Education)
Juiidiandeuandeu : 04850350
MsUfiRuludnwaswiinaiudiam aulasauilduueune
AABATUNTINYINTIEN LA T LA
On the job training as a temporary employee according to the

assigned project including report writing and presentation.

3.1.5.2 Aedueneinlundngas
04252111* Yennssulwitndasdy 1(1-0-2)
(Introduction to Electrical Engineering)
walulavasudmnssuluin nislusunsy uazaunsal n1seenuuuases
WL Y
Electrical and engineering technology, programming, and equipment;
design of print circuit board.
04252112** AauRImasuarnslUsunsy 3(2-3-6)
(Computers and Programming)
WAnYaITzUUABIRIReT aedUsznavveIRBNIMDs Uduussening
g13auifugeviviuLag muwivasnauiumestiagiiu uwarUiRnsifesruidesiisouludn
Computer concepts; computer components; Hardware and software
interaction; Current programming language and Laboratory experiments on topics
covered.
04252211 MIUATIEU9TIAN | 3(3-0-6)
(Electric Circuit Analysis 1)
dulsznauing mylnnsiuasuuulnuauasiuy VEHUNNIT Fad U
19aI0 wasduAvlsey szuvduduniauazasassusuass wawodlnovunsy 299slid
NITUAAGY NITAWNE

bl R T TR
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Circuit elements; node and mesh analysis; circuit theorems: resistance,
inductance, and capacitance; first and second order circuits: phasor diagram; AC power
circuits; three-phase circuit.

04252212** MIRATIERaTIN I 3(3-0-6)
(Electric Circuit Analysis II)
JnriideaSeusnneu : 04252211
Anuidsdou wazmsieseilussuiuiea Heritua993818 wan1swlasan
Uanauarmsusegndldlunsiinseiiens minevauandsrnud Sleuud uasnmsainadens
neswuuinsidoutau wifoudas 1easteannad-an
Complex frequency and s-plane analysis; network function; laplance
transformation and its application to circuit analysis; frequency response; resonance and

scaling circuit; couple circuits; transformer; two-port networks.

04252213 Ufuan1saeasiuih 1(0-3-2)
(Electric Circuit Laboratory)
JniidanFeunirion : 04252211
UfRmsidnduFesiideuluien mslwnvieasiv |

Laboratory experiments on topics covered in Electrical Circuit Analysis I.

04252214* NSDBNLUUITEULATYIA 3(2-3-6)
(Digital Systems Design)

sruuAvaiugy Radauuuya wadan1sesnuuunedive aedninenis
anvuiansineliidniign AT sEANLINTEIU 1ITTEIAU WAUNGeY wInTed Uy
Ussauiauasiuulivszaiuna) fusale seuuazusy 1995A1un nldreuiiamedeae
sanuuUNATING warUjRnmafsfudesidoulyin

Basic digital systems; boolean algebra; digital design techniques;
logicgates; logic minimization; standard combinational circuits, sequential circuits; flip-

flops; synchronous and asynchronous sequential circuits; PLA; ROM; and RAM; arithmetic

circuits; computer-aided logic design and Laboratory experiments on topics covered.
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04252231* Tagmadrmnssulvin 3(3-0-6)
(Electrical Engineering Materials)
lnssairevesian auaudinielnihuesian AaauURmMwidnyedian dni
maliih qunsalansiisdadnuiosdu fuuuuiin Idnvinuureuds 1eammuasuia
mMiUsegnaldiaqluszuulnga
Structure of materials; electrical properties of materials; magnetic
properties of materials; electrical conductors: Introduction to semiconductor devices;
superconductivity; solid, liquid and gas dielectrics; applications of materials in electrical
system.
04252232 gunsainuas 3(3-0-6)
(Optical Devices)
uas fdndanurasauds mandn Fyauveuas gunsaluaniua wdnntg
nnurataed vinveuaiwes watakazmsUszendosaas Wlnfwnnes vievheau
wuuidulouas
Light; fundamental of solid state physics: modulation of light; display

devices; principle of laser operation; types of laser; technique and application of laser:

photo detectors; optical fiber waveguides.

04252233 uiansiasiai 3(3-0-6)

(Semiconductor Sensors)

v v & w o

Wamsrasiiduiasiaind meduundiuimaneimh weluladnis
HARA I mfuimades Mduiniena fiuudiven ffuimawdiad dasuianu
Sou dfumaaiivarfanm dsufuvus Muilumeluladlilesuueiy fmfuiluszuu
m‘%adﬂﬁﬁﬂiﬂaf\;amﬂ

Evolution of semiconductor sensors, classifications of semiconductor
sensors, semiconductor fabrication technologies, acoustic sensors, mechanical Sensors,
magnetic sensors, radiation sensors, thermal sensors, chemical and bio-sensors,

integrated sensors, micromachined sensors and microelectromechanical system sensors
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04252230%* WISUALSTUUDANVTeTing | 3(3-0-6)
(Electronic Circuits and Systemns |)
Tiireadeuniou : 04252211
gunsalansiedanh Aadnwasmeraud uarnIzUA-ussiuvasaunsal nny
Aasevikazeanuuuaslalen melinnziuarosnuuuIRTramuda westds duail Bule
o3 fiduleied usrlodiduloiea 2eswwrsnissiumuuasmsUssgns lugaunaatie
Semiconductor  devices;  device current-voltage and  frequency
characteristics; analysis and design of diode circuits; analysis and desien of BJT, MOS,
CMOS and BICMOS transistor circuits; operational amplifier and its applications, power
supply module,
04252251% \w3asdnsnaluiis | 3(3-0-6)
(Electrical Machines |)
iRaadunney : 04252211
WMAIRUVNNGY NeTuvan wdnudwdnlwiuazmsulasiunduna
I wasauuazwdssusay mé’mm%ﬁnwﬁwqu woainansvuanss Bnsduiuneimed
N3EkaAnss WsmuauamdwemesnIzuanse inedninssuaady NQuiuaENTiasIEa
wiauUasvaisn uazaswa
Energy sources, magnetic circuits, principles of electrcmagnetic and
electromechanical energy conversion, energy and co-energy, principles of rotating
machines, direct current (dc) machines, starting method of dc moters, methods of dc
motors speed control, alternative current machines, theory and analysis of single phase

and three phase transformers.

04252281* mMslsulusunsureniuaasdmsuianslui 3(3-0-6)

(Computer Programming for Electrical

Engineers)

JTidaadaunnfoy 04252112

vdnnsuaziassadradesduressruuraninmas AMNAUNUSSEWIeE S AR S

wazganduad Wnseanuuunasiaunlusunsulaeldaay lnssafsvesdoyanaviuys ms
Andun mrdamaniuaznssnmaniiiadiiay n5sUIumMsnsReaulaLas sy uLUy
sy N1slsulusunsudeefandunas Tnsdines doyalassaiiauuy 015156 Taseada nns

v - - a =i - ‘&J
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Basic principles and structure of the computer system, hardware and
software relationship, design and develop applications using flowcharts, data structures
and variables, mathematical operation and numerical logics, decision process and
lterative operation, sub - function programming and procedure, array data structures,

filte structure, high-level language programming conceptual, basic of wvisual

programming.

04252291%* msanalviih 1(0-3-2)
(Electrical Practice)
nsfinsruieriugunsaliniiyagiu gunsalmeufiaead wagnisidiu
aglnil

Workshop practice in basic electrical equipment; computer equipment

and wiring installation.

04252314** dyamazsTUL 3(3-0-6)
(Signals and Systemns)
IiiFouFeusnriou : 04252211
walanslessinmsuadygiudedswarliseiss ssuudadunasl
wsmuna Weidudielou synsuyiies wansuwaw§es amareuaznisulad ngud
myiniege Msuiaunadvouiusiasannsuamsduidedaeldiansulas
Continuous and discrete-time transform analysis techniques; linear and
time-invariant systems; transfer functions: Fourier series; Fourier transform; Laplace and
z transform; sampling theorem; solution of differential and difference equations using
transforms.
04252321** wanmsdeans 3(3-0-6)
(Principle of Communications)
Jnfidoudsuineu : 04252314
Tuwnavessruvdeans wuuldassada warl¥aa/mduing anafuvas
Ay nisdssyndlfeynsuFosuasnisuaniied msuegiaamueuiasn iy ol
waead by Wulieidy Adudyarusuniulumsdearsuuveuiden AITHBgLAALUY
\wakuuA naufnsduAuasnisinseiuresdygin MINegEALUUNad Noldy ATy Ady
wadansladwanddygn ewida Afdy ssuvasdadygyin MIUMINTTIIEAALINg

ssrUsznauszuululasian msfeansenadfion msdoansmaanisy

Communication models, wire/cable and wireless/radio: Introduction to

a9
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signal and system; spectrum of signal and applications of fourier series and transform:;
analog modulation, AM, DSB, SSB, FM, NB/WBFM, PM; noises in analog communication:
binary baseband modulation; sampling theory and quantization; pulse modulation, PCM,
DM: multiplexing techniques; introduction to transmission lines, radio wave propagation,

microwave components and communication, satellite communications, optical

communication.

04252322* AFInTsuaseINA 3(3-0-6)
(Antenna Engineering)
Tndideadsuanreu : 04252341
nywiuardenuiugiuses wiasiuiiagauuulelelnstn sUuuuidanuuaz
anuAngs AemeuazUszaninmnirves Tnanlsedu duRuauTBUNAUAZWUURING aun1snTs
adyyruvsuerenslelaea Msunwsdygruaingunsal wansznuainiiuiy AaudAnNg
WNINTEAIBARLYBIEILRINIALLUIEY @189 ALULEITISE AT80INANLY 817 201"
MeeIMIALLY Fona - Aisladn awe mawuusiu msomawuulalasansy aeeinieuyln
dwfunslinulutiegdu mstaamudnunzvssarsennia
Basic definitions and theory; isotropic point source; power and field patterns;
directivity and gain efficiency, polarization: input impedance and bandwidth; Friis
transmission  equation, radiation from current elements: ground effects; radiation
properties of wire antenna; array antenna; Yagi-Uda antenna and log-periodic antenna;

aperture antenna; microstrip antenna; modern antenna for current applicaticns; antenna

characteristics measurement,

04252323* anssululasian 3(3-0-6)
(Microwave Engineering)
JndifeaFeusnrey : 04252341
MSIUILANM SYauingia AdusEUIY meaddyanalulanauasvietiaiy
mynTwilaseiglilasion Sufiueuduarusiduuasnssuaiiouifos wesn 10a uwunmees
dyayn navigBuiiuauduazmsyu sazvieululasad nmsuwdsdrdauasiiaviansassiog
nseslulasaw ms:.%amia"l.m‘llmnqumiaqm szuuiEad mauninssneadululasian nsie
raulalasamidasdu mMyUsEynalany
Review of Maxwell’s equations, plane waves; microwave transmission lines

and waveguides; microwave network analysis; impedance and equivalent voltage and

~ B . 50
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current; the s matrix; sienal flow graphs, impedance matching and tuning, microwave

resonators; power dividers and directional couplers; microwave filters; point-to-point

microwave link; radar system; microwave propagation; basic of microwave measurement;

applications.

04252331** WITUAEITUUBETating Il 3(3-0-6)
(Electronic Circuits and Systems II)
JfigaastuLen 04252234

NIV IULeNIIUTaRnaT MIRAVAUB W EAINNYBITVEN T T

wasanv wadlalaes walleeuivanssy 1TAEVDUNTEuALaL s dRns sua WATVEY

wasauuuluny luneawasluduea nMaszgnsoetuenddugs 2easnsesesvuanduuy

wanfin sanwRLaTANiva IR ULaLY] mMIlaTwszuudsundunsay 1vtesadaames

uUiuile aessgethidguuuuine asesnudadusasiie

Transistor multistage amplifiers; frequency response of BJT and JFET

amplifier circuits; Miller effect; multistage frequency effect; current mirror and current

source circuits; BiFET, BIMOS and BICMOS differential amplifiers; advanced op-amp

applications; op-amp active filters: op-amp offset and frequency; necative feedback

system analysis; tuned-oscillator circuits; different class of power amplifiers; linear and

digital ICs.
04252332% Ufidns8idnnsednd 1(0-3-2)
(Electronics Laboratory)
Judidoniaunney ; 04252234
UuAmainiudediFodliemesusssruusidnnsetng |
Laboratory experiments on topics covered in Electronic Circuits and
Systems |.
04252333** nsEBNWULIGITBENMTating 3(3-0-6)

(Electronic Circuit Design)
Iniideudouniney : 04252331
MIBBNLUUNINS enTzuavilananasvalsa NIANUAA M oL aq
lalenuazdufiudsey 1993030 WITINIAULSITUAIA MUY 2995w sERuLssums
AILLUATIAY N1T00NUUUNTIHNEY wadprasnislukeanaziaiosain MIRBVAYDISRAIILS

YNTIIEslugueeN 193ImEUs T ULAYANEY NsTuLaamneSs MIUsegnsduges
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poUuauy

Rectifier design for single and multi phase; specification of transformer;
diode and capacitor; filter networks; linear voltage regulator; switching regulator;
inverter design; bias and stability technique; frequency response of AF amplifier; voltage
and power amplifier: driving power MOSFET; advanced application of Op-Amp.

04252341 % - auusivdninihuazady 3(3-0-6)
(Electromagnetic Fields and Wave)
IiiFeaouantey : 04202104
aunlwihadn fvuarladidnnsn AUINTTUAUUUNIMAZLUUEN AT
PUNIU AUMLIAN YaRuaindn AL auruwimdnlwifuuseanunan aunis
wungioa
Electrostatic fields; conductors and dielectrics; capacitance; convection
and conduction currents; resistance, magnetostatic fields; magnetic materials;

inductance, time-varying electromagnetic fields; Maxwell’s equations.

04252351** \3asdnsnaluiin i 3(3-0-6)
(Electrical Machines I1)
Awiifeuiousnniey : 04252051 |
wiiouvadluszuvaina Tassadandesdnsnszuaady \wsesdnsdslasia
m’%"as%’mmﬁmﬁﬁzuwﬁmwau.asmmﬂa nsYesiueiosdinsnalwii
Transformers in three phase systems, alternative current (ac) machine,
synchronous machines, ac single phase and three phase induction machines, protection
of electrical machines.

04252352%* UftRmsiniesdnsnaluiiy 1(0-3-2)
(Electrical Machines Laboratory)
Iiidonsuumniey : 04252251
UjiinsifeaiudesiiGenluin wiosnsnalmit | wae 1nTaanadnslui I
Laboratory experiments on topics in Electrical Machines | and Electrical
Machines |I.
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04252353* ddnmsetindrinas 3(3-0-6)
(Power Electronics)
JoniideaSeusniay : 04252234
ﬂmﬁﬂwmztawws%a&qﬂﬂifﬁﬁénwiaﬁﬂéﬁﬁq wé'ﬂmiﬁugwwaamswa&ﬁu
Ml wisaatunsuaaduifiunsruanss lasastunsruansadunseuanss it
wasunssuaaduiliunseuaady wsasiunszuansadunssuaady

Characteristics of power electronics devices; principles of power

converters - AC to DC converter, DC to DC converter, AC to AC converter, DC to AC

converter.
04252354** UjuRmididnvsetindringa 1(0-3-2)
(Power Electronics Laboratory)
JrficeaFuusiniou : 04252353
Uftinmsifienduidesiiouluinddnvseindigs
Laboratory experiments on topics covered in Power Electronics.
04252355** Fmanssulniiusege 3(3-0-6)

(High-Voltage Engineering)

msliusslemilwiuseiugs uasussiuiuluszuudds nasdudausadugs
ensmaaey wallan1Tiauswiugs wadansauiukazanuaisaauulif msiusnanad
Tuawiuuia vaumnas uavveiuds madanimedaunseiugs ssuutastuiiwy nisussau
fuwudauiu

Uses of high voltage and overvoltage in power systems; generation of
high voltage for testing; high voltage measurement techniques; electric field stress and
insulation techniques, breakdown of gas; liquid and solid dielectric; high voltage testing

techniques; lightning protection; insulation coordination.

04252356* sruuliinmigs 3(3-0-6)
(Electric Power Systems)
JiideuFounrio : 04252351
lanaieszuulwinmas wasidslvinssuaadu svuuwesyiin anudnwue
youanarudn i uaruuusians Audnwureamlswlamariuuiiasy winliwasvesauds
uaziuudaas wifnesrasmeadauaruuudiass Huiimslvavesansy ﬁ"ugwumﬁwm

N15891935
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Electrical power system structure; AC power circuits; per unit system:
generator characteristics and models; power transformer characteristics and models:

transmission line parameters and models; cable parameters and models; fundamental of

load flow; fundamental of fault calculation.

04252357** MlATvikavUszyndiniasdnslnii 3(3-0-6)
(Analysis and Applications of Electrical
Machines)
Junfireatisusnrieu : 04252351
msussgnduainei nsmuguueweslngnouwnnmesuasiiad n1sinw
watavaandasinsnaiiasdu nsmuauuaweilagligunsalaniuruonds wiosdnsuuuiia
iﬁmsﬁ"mﬁu‘umuaLmai'mfimﬂwmmvﬂauawamaLma%‘Uizmunmwmmw.ﬁ UBRMITUUY
LAWEIULT T
Motor applications; control of motors by contactor and relay;
introduction to machine dynamics; solid state control of motors; special machines;

starting methods of polyphase induction motors and synchronous maotors; fractional
horse-power maotors.
04252358 AmNIIUNTARIAIN 3(3-0-6)
(llumination Engineering)
wrasAndouas uasward aelay n13desainyagiu gy 339a-90
weadansiiuasainansluoims ey ﬁag'mé’a drdnew Tsafou Tsausy Tseau Wudy
walanshiuaiaianisueneins wu Inarndes nstivasadnaduuting wadansliuas
ainsauy wedenstiwasadieaunufv
Light sources; light and color: luminaries; basic illumination; lumen
method; point-point method: interior lishting techniques; resident; office; school; hotel:
industry; etc.; exterior lighting techniques; floodlight; area lishting; street lighting
techniques; sport lighting technigues.

04252361** winsdlotnuasnsTavlin 3(3-0-6)
(Electrical Instrumentation and
Measurements)
JdidoaSuuanday « 04252211

WiguasasFIuNITIannslni Usslavuarauaudfivaunsodiadn nns
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WATIEANTIA nsinnszuaLasu Ul nsELans AN LA U eA sl YL UL LSS
anuazfivia myiad1as MaUsenaudids waswdiny MsTRAIALE LYY AU
' = O - ' o )

WaZAIAIUNUYSEY 11379AN8 AIU/ARaT - 9198 Fyarasuniu daudasliia nis
Usuinay

Units and standard of electrical measurement; instrument
classification and characteristics; measurement analysis; measurement of dc and ac
current and voltage using analog and digital instruments: power, power factor, and

energy measurement; the measurement of resistance, inductance, and capacitance:;

frequency and period/time - interval measurement; noises; transducers; calibration.

04252362% TEUUAIUALLTUSY 3(3-0-6)
(Linear Control Systems)
Jendidenieuanio : 04252314
LUUTIABIMNARAMIANSU89TEUUATY LUUSIasessuLLLlAW A LAY
Tnuanud wuusaswuasnanaUALBINA LU 9 VBITEUY FEUUDUAULINLATEeUdDS
nsmuauguiliauazgula mirduantaunduuaraiuls yiavasnismuAuuuutloundy
wnAnuazieulrvenuiiaiesrwaessyuy Weasmsvasourudiadiosnmw
Mathematical models of systems; transfer function; system models
on time domain and frequency demain; dynamic models and dynamic responses of
systems; first and second order systems; open-loop and closed-loop control; feedback

control and sensitivity, types of feedback control; concepts and conditions of system

stability, method of stability test.

04252363 lilaslwswawesuaylulasaoulnsaiaas 3(2-3-6)
(Microprocessor and Microcontroller)
JuiiRenausnre : 04252214
Lilaslnsigawesuaslulasnaulnsaae fidoasy Taseatravedlulas
Wawawesuarlulaaaulnsames nmsdantsmhoaiust madaude asindns nsdaude
Tayaiud- deeen Wansumwineasuduaznissdugs msdssansoulalnsinsioages
wazlalasrsulnsameslunsauaugunsalliwas i nvseiing UtEmaiieaiuasien
Tudn
Introduction to microprocessor and microcontroller, structure of microprocessor and

microcontroller, memory management, interface, interruption, input-output interface,
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assembly and high level programming language, microprocessor and microcontroller

application in controlling of electrical and electronic device, laboratory experiments on

topics covered.

04252364** Ui smsatuauuaznsin 1(0-3-2)
(Control and Measurement Laboratory)
ufifeuTeunnen:04252361ua204252362
vianiauny
UiiRmnietudesiiGeuliAniededietauazn v | wasITUUY
AIUAUTIEY

Laboratory  experiments on topics covered in  Electrical

Measurements and Instrumentation | and Linear Control Systems.

04252371* WA UMYy Uy 3(3-0-6)
(Renewable Energy)
UNUNYBIITUUNE N ULAZUMEMAI UL BU Aen e umamd 1y
wyudsuludssinalne Auuanasasmaluladnfudydonasndsnummuiiou nns
Tanuwdsau aguune Jadedy LLa:uiuuwaﬁ;ﬁaaﬁuwﬁqawumuL‘iau N15aidnwauENg
\ASwgAAnS
Introduction to energy systems and renewable energy resources. Potential of renewable
resources in Thailand. Difference of conventional and renewable energy technologies.

Energy storages. Laws, regulations, and policies of renewable energy. Economics
aspects.

04252411%* MsUsznadygruaive 3(3-0-6)
(Digital Signal Processing)

m'iLLUatha”‘mwduimamiamﬁmasmiﬁammmm; Mauvamesuuudy

w3 (DFT); Bn1snismnunasdu Tu pse; AT9NUUUMNTBIAIEA (FIR, IR); S¥uunay

gnsnSilaviinsemantiy: Aswlasaidauuudiunyie: N13UsEYNALEIY DSP 1w N3

Uszinawaniw, msUszanadesauasdnyniondes, AsUsEIaRaTaIAviaTe, N15UsTYNaLY
nulullagiu

Decimation and Interpolation sampling rate conversion; DFT; probabilistic methods

in DSP; design of FIR, IIR digital filters, multirate systems and filter Banks; Discrete
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Wavelets Transform; Introduction to some DSP applications such as image processing,

speech and audio processing, array processing and further current applications.

04252421%* AINTSUINIANUIAL 3(3-0-6)
(Telecommunication Engineering)

Fmanssulnseuuiay A3evsFeatsussaianauniie sEUUNITEHY
nanslunisaeniy LwﬂﬁﬂnﬁﬂgﬁmumﬂmLLazmsdqchmwmmusé‘anLLazﬁ%ﬁ’a NI93ILAS
“m_,fy']m‘s'?uﬁ:al.muLLﬂﬂL':aWLLa:mmﬁ manfivatenie Amnssudsanaunisly ludy nsnéda
Tyaauuusviaiad msdewilalasin msdsinunafieuwasnsdesinuduletuas

Telecommunication engineering; integrated broadband
communication networks; transmission systems; transmission media; analog and digital
transmission and modulation techniques; time division multiplexing and frequency
division multiplexing; multiple access; traffic engineering; modems; pulse code

modulation; microwave transmission; satellite transmission; and fiber optic transmission.

04252422** msdoansliane 3(3-0-6)
(Wireless Communications)
IiraSeumnieu | 04252321
wumu’uaﬁv‘uumsaaa’lﬂia’m LLu’mmLL'UUNNGLgakumuﬂ’rsaame
sruu§ais ﬂ’l‘iLLW‘Eﬂi“f\]’]EJ‘tlaﬁﬂﬁu’MEJ nmsgeydednluainalvgy mmﬂaauammwmwauuaﬂu
analdnuazvaneio mﬂuﬂmsﬂmammﬁm awnniuuiesnuazinnsgIuvesszuuliansluds
Wglvel
Fundamentals of wireless communication systems, cellular concepts
and cellular system design fundamentals, mobile radio propagation, large scale path
loss, small scale fading and multipath, modulation techniques, spread spectrum and
commercial wireless system standard.

04252423* MsAeaSUULAIA 3(3-0-6)
(Digital Communication)
Andideadeusnney : 04252321
ATNUNIU ﬂ’]’llJU'l’i]”Lﬁ‘lJLLauﬂi"U’JumiﬂN EEHG TR wuuiindluadad
uawaﬂ NIMTIUA Y0 arymmwmamuwaamau mﬂuﬂmiuamamuwmmaa WaLng
WUATIVANTIOULVDITEUU MsUszau msvhlivindieniy ﬂ'riwqwgmaa'mummu NSLNTIAA

** 518300 UUS
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Fyanuanuugaiidn mshsiadesdygia ssuumatedes TyaauasvatsaiumY waia
Msusiana i dasdyrnnsanamewuuanadumig

Review of probability and random process; signal space; minimum  Nyquist
Landwidth; signal detections, AWGN signal, digital modulation techniques, sigma-delta,
and its performance analysis; synchronization; equalization; introeduction of information
theory; source coding; channel coding; multichannel and multicarrier systems; spread

spectrum techniques; multipath fading channels.

04252424 msdeanslevua 3(3-0-6)
(Optical Fiber Communications)
JiiesSuuinnou : 04252321 uay 04252341
Wﬂ'aﬁmguﬂrﬁmlmﬁgé‘nw%nLLuuw‘anwamLa:ﬁaulwmmim 4fpvas
widaduas nrsdssdiumanindenles fulassiueanisdwiuuas nann1suaalees
wedamsnandyaaameiienstournuivawuu asdtunans visruinduingms
ATIVWULTILAY m‘%mmuﬁzyzy,nm MsUszgndldaugunsainiuas mutasTNdyguua
fidionsouaziaud ninAtuasmssanatslathuas
Cylindrical dielectric waveguide and propagating conditions: optical
cable types; link budget and evaluation; optical transmission parameters; laser
principles; laser modulation techniques by feeding baseband intermediate frequency or
radio frequency; optical detections; regenerative repeater; application of optical
components; optical divider and combiner; couplers and lens; optical fiber production

and process.

04252425* msdeansioyauazieiotn 3(3-0-6)
(Data Communications and Networks)
FniifenFuusirey : 04252321
nsdemr sdoyauazinodiefasdy anrlnunssunotisuuudifudy
Wilnreauuugasiegauaznisidause lumavasnisminluaiededoyas Wilanoanisaiuas
maifiviesdyau mimuaumsivavesdoyaluiaiatne MIATUANANURANAIR LATB%Y
veddu taedsaings n1vannduniateyaluiaiedis Auvasnsfuvauaiotie
animenssuuassruuaietrsaanas 1nsgiu
Introduction to data communications and networks: layered network

architecture; point-to-point protocols and links; delay models in data networks:
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medium-access control protocols; flow control; error control: local area network;

switching network, routing in data networks, network security, cloud network

architecture and system, standards.

04252426* wietnessuudeasuazanuds 3(3-0-6)
(Communication Network and Transmission Lines)
Juniimeieusniey ; 04252321
nsdeasuuuldasuasifans Tassronisdoasuuuldans wadn 1o wam
W 3 1Y ANAURLS, mw‘ﬁ‘amiauamawﬁugm, nskdas, Ysuiunmsdedygiu waile
NINTAFYY I FanTaeRdu Fraaney nsvinguasduiiuaud naud auns Masudmiu
AE nang 6N mﬂaﬁﬂgmgmasmﬁanﬁmmmua’qé’ngaunm NIIANTENULAZNITALY BUYDA
A Snsidunduie Audnvavissaeduuulvandn Tnandu nanduan arwdauuuili
msgadeuasiimsgauds n1sasieundululamunan lnasunsuwnd MITUMUTMAAIEUUY
@mﬁuf}m’lné’tmzlna nsdsdaauiiunnerety visvesaaaia Mealandelilinisla ae
Taueaudiva wmsgruaeiiagdu
Wire and wireless communication; wire communication network; Y, Z, F, G,
H matrix, relation; connection and basic circuits, network transformation, transmission
quantities, signal transmission circuit techniques, wave filters, attenuator, impedance
matching, transmission line theory, equation, solution for low, medium, high
frequencies, primary and secondary constant; incident and reflected waves, standing
wave ratio, line characteristics for open, short, terminated load, lossless, and lossy lines;
reflections in time domain, bounce diagrams, near-end and far-end crosstalk, differential

signaling, composite line, types of cable, and unshielded twisted pair and coaxial cable,

current cable standards.

04252427%* Ufuamsimnssulalasian 1(0-3-2)
(Microwave Engineering Laboratory)
Tuiidenduusnrou : 04252323
a wa - o & » a  a
uguanisiiernuiiasiiestasluinnianssulalasam

Laboratory experiments on topics covered in Microwave Engineering.
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04252431 dldnnsednddansunng 3(3-0-6)
(Biomedical Electronics)
InriidoaSeuanden : 04252234
miLLusﬁwﬁugwuLtaxﬁ’wﬁﬁ’@tﬁagawwmqﬁwua’%‘ﬁwm nsiiliauasnuaudR
malihesdygnailiiivnedanmyesidla aues uasndanile Snvasnainvenaiedions
MIUWNg daygasuniunasiatio s muessEULeIITIN NN uarnisUsegnd
ddnvseiinddmiulflunissnmauld Bnsnsesdyanailvin amnuvaenfuvesnuld
niamwesuardiiniasn dwiuldlumsianedanm wdefimwisfusansleia n1sins
103 euinesuarlilasinseaweildvnanisunmd Sanvvdasdmanunisesnuuuie
swumsiuairetrafeevildundaueiuisasinamilusios
Introduction to the fundamental and terminology in physiology sources
and properties of bioelectric potentials of heart; brain and muscle; dynamic
characteristic of biomedical instrumentation: interference and instability of the system;
common biomedical circuits and applications of electronics for clinical used: filtering
techniques; patient safety; transducer and electrode for biophysical measurements;
specials topics in ultrasonic; telemetry; biomedical computers and microprocessors and
related materials; students must submit at least one design project or term paper; and
present in class at the end of the course.

04252451* mMaesiziszuulndids 3(3-0-6)
(Electric Power Systems Analysis)
JviidesSeuriou : 04252356
fuguszuulniinigs ANdEiusus iUl uazyuunisiuamd sl
nsmuAuNsinamdlniigenaiostuldalufia n153AT12Hn1I8A99SHRULALLRS n19
Aaseimsdnlsasuuullanuing wiesninvasssuulniniids NS duusEUUsEng
Usendn aaun i
Fundamental of power system; Voltage and power control;
Symmetrical and unsymmetrical short circuit analysis; Power system stability;

economical system operation; electrical power quality.

04252452%* UpUANsmyiieseiszuuInihids 1(0-3-2)
(Electric Power Systems Analysis Laboratory)
Jiireasouanniew : 04252356
UftRnsiieafussuuliisngs uarmsiesedseuuiniig
Laboratory experiments about Electric Power System and Electric Power

System Analysis.

* s vyl
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00252453%* NIsERNLUUSEUUINHA 3(3-0-6)
(Electrical System Design)
f‘;&mﬁﬁau‘%‘aumdau 04252351
LLmﬂmmsaamLuuwumu ﬂ{]LLﬁwN’lﬂSﬁ']Uﬂ’liﬁﬂGNi VUl wuuueunIg
Neias aeuaziadaliih 99 gunsaluasuSAusTif Msfuamnse N15UTUY s
U3naumias uagn1seenuuuisyaivysey msaanu:umwﬂw%uaamml,avaﬂnim’lw'ﬁ'\
N199BNUUUNITNBWDS 115190158 aetlou wararsusesiy ivwlwﬁnamau NISAUIWU
9M993 TFUUNISRRAsALA S UNS ARSIVl
Basic design concepts; codes and standards for installation of
electrical system; power distribution schemes; electrical wires and cables; raceways,
electrical equipment and apparatus; load calculation; power factor improvement and
capacitor bank circuit design; lighting and appliances circuit design; motor circuit design;

load, feeder, and main schedules; emergency power system; short circuit calculation;
grounding system for electrical installation.

04252454%* lssdnsuazaonilluieos 3(3-0-6)
(Power Plants and Substation)
Toideaeunnneu : 04252351 uas 04252356
namnnse Tsadnsidsiien Tsednsmdslonh Tsesnsmdstsiuuia Ise
dnsmds Tgdnssou sednsidnh Tsednsmsdundes wraaiudandsumyudeu Yssan
vasa074lnvn gunsalluaonilluih nsiesaonilnga ivuuamiummmamﬂlw“ﬂw N3
Uoaiud i szuunisdoasiu
Load curve; diesel power plant; steam power plant; gas turbine
power plant; combined cycle power plant; hydro power plant; nuclear power plant;
renewable energy sources; type of substation; substation equipment; substation layout;

substation automation, lightning protection for substation; grounding system.

04252455** nsUaariuszuuluiangs 3(3-0-6)
(Power System Protection)
JviidouSounniou : 04252356
wumuumﬂgummsﬂmnu viauvasuaz muladyyiunsiada
gunsaldesiunazsruutostu nstiestunsenaiiunas ZANURANIDIaIRU n1stoefunuy
nan1e nstasiuatedalaeldSiadszasng nmslesiuansdilneldsiadiinig nasdaeiy

woines mytasiuvdouvas mstesiurdasiuia mstUssnulunessta univesgunsal
Unaumda
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Fundamental of protection practices; instrument transformer and
transducers; protection devices and protection systems; overcurrent and earth fault
protection; differential protection; transmission line protection by distance relaying;
transmission line protection by pilot relaying; motor protection; transformer protection;
generator protection; bus zone protection; introduction to digital protection devices.

04252456* ruuNsHanlwiuuunszaes 3(3-0-6)
(Distributed Electric Generation System)

unihvesnsuanlviuuunszaneda wmaluladesnisuda vy
n'svmaﬁ"}LwﬂIuTaEwé’qmuﬁ’mﬁauua“wﬁ'\mwnuﬁau mMsideusienia nansemuniunaila
maammamlﬂﬁwLLUUn"a'.,mamma‘suuumwuwlw"ﬂw MIgeyids dnwuzianizussulnii
AU wetio mstlestu nisluaveddvan n3nsaasus msmaﬂwmxmomswmam

Introduction to distributed generation. Technologies of distributed
generation. Conventional and renewable energy technologies. Grid interconnection.
Technical impact of distributed generation on distribution system. Loss. Voltage profile.
Reliability. Protection. Load flow. Smart grids. Economics aspects.

04252457* msduiadaudaglni 3(3-0-6)
(Electric Drives)
AiidosSeuanio : 04252351
dulsznavvaamsduindoudelni AuANvLYaIlNan YaULNNIT
UQUMﬂ’]'ﬁ‘UENﬂ'I?‘UULﬂﬁE}U 'Jﬁﬂ’ﬁL‘Uﬁﬂl.lE]Lﬂ'Eﬁ TJ‘LJ’IF}LLaoﬂWENﬁ\?N’]U ﬂmﬂﬂ‘l&m”'ﬁ”‘lﬁ'ﬂ\m‘idﬁﬂ
WaTAINSIveINBMES MITuNBLMBINTELARNTY NMsTUNBmDINT LAaSY SEUUMSTugasih
a3 ms'usvanm"lwmmuLﬂaau'[.u‘[smuamawn-ssu
Electric drive components, load Characteristics, operating region of
drives, braking methods of motors, power transmission and  sizing, torque-speed
characteristics of electric motors, DC motor drives, AC motor drives, servo drives
systems, applications of drives in industrial automation.

04252458 mudeielfidesiurniszuuings 3(3-0-6)
(Basic Power System Reliability)
ngvesnmdediold mmn1saidaserefunarlysaseroty AuUsdy
wuuraileuarlaisaiias Nqnmumwwumuumiamwm msﬂsvaﬂm“lmmnmmmml,l,uum
U LL‘UU‘U’EE‘MEN L:avuwLammaa’[umumwmaﬂalm SYUULUUBYN T SEUUSIFaULUUYLTY
sruvEdeuLIeEY sTuUteuLUUdses nﬁamﬁvu"llma'l,*uuuumwm NILUIUNISUISABN
asvimsiinlndadedlasnissassuuuneuiaila

* sg3vutinlul
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Rules of reliability; Independent and dependent events; Discrete and
continuous random variables; Failure density function; application of binomial; Poisson
and exponential distribution in reliability evaluation; Series systems; Parallel redundant
systems; Partially redundant systems: Standby redundant systems; Mimimal cutset
analysis; Markov process; Monte Carlo Simulation Interruption indices.

04252459** gsuadnluszuulniisigs 3(3-0-6)
(Harmonics in Power Systems)

AN uaruaivluszuulwingmds  uwdsdudeenduein  wansemugan
g15uelin nmyinansuailn NINIFIUSTRUTITuDTn NMsiungavesensueiinluszuulngi
as Msidnensuadn

Quality and pollution in power systems; harmonic sources; harmonic
effects; harmonic measurements; standard of harmonic level; harmonic penetration in

power systems; harmonic elimination.

04252461 IFUUMIUALRTYE 3(3-0-6)
(Digital Control Systems)
AmiideSeuannou : 04252362
'ssuumw-mﬁﬁﬁauavﬁauauwlmimﬁm MsuUasruLasNsUTEINaNE
Y MsuUasduagnisuuasdfauus Herdudislou ununmuuuuien nNIMNIsIvaves
é’iyfyflm mﬂuﬂmwiamuu AEnsamUANle Anuawsedunald Amnuiiiadesniw nns
muawmmvwam

ﬂle

Discrete-data and digital control systems, signal conversion and
processing, z transform and modified z transform, transfer function, block diagram,
signal flow eraph, state variable techniques, controllability, observability, stability,
optimal control.

04252462%* nsrvuna oy 3(3-0-6)
(Introduction to Dynamic Control)
JriiesSeunney : 04252362
wuudnassUigianiuz MIlAsRUI)lianiue nseanuuulIgiianiuy
szuumvAunawuliraiies Wqﬂ‘tqui'ﬁmuwaﬁwummulummu
State-space  model; state-space analysis; state-space design;

discrete-time control systems; describing functions of nonlinear control systems.

> 1g3vUsudse
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04252463% ssuumuamwumﬁﬂﬂﬂmnwlﬁ 3(2-3-6)
(Programmable Logic Control System)

VENYANITATUANLUUA AU Tmaa%’wﬁ’mwﬂmmumisﬂﬁiﬂmﬂﬁmﬁ
’EJUﬂ'SﬂJ‘UE}lIﬁ‘JUL“U'] E’N'E]E'Jﬂ ﬂ']‘iL‘UElUIU?LLﬂ‘iﬁJﬁ'IWiULﬂiﬂ@ﬂ')UﬂﬁJﬁﬂmﬂmiﬁﬁuaWﬂﬂ ﬂ’l?ﬂ'}}"UﬂﬁJ
Lﬂ'i'r)\‘l‘i]ﬂ'iLLﬁuﬂi“"U'}uﬂ’?’iﬂ”JEJLﬂ‘SENF]’JUF]JJLWENWJW]EJ'J LLﬁuﬂ']'iﬂ?UFlﬁJLLUULﬂ?@‘U'?EJ wUYUNT
ﬁ?UF]‘i.li“EJ”lﬂﬁ ﬂ’]’iaﬂﬂLL‘U‘Uiz‘UUﬂ?UﬂMﬂﬁWiULﬂiﬂﬂi}ﬂ‘iﬂWIUNﬁ U{]Uﬂﬂ']'ﬁLﬂEJ'JﬂULﬁB\‘IWLiEJU
Twinn

Fundamental of sequential control, structure of programmable
logic controller, input and output devices, programming for programmable logic
controller under international standard, machine and procedure controlling by
standalone and network, remote control system, control system design for automatic

machine, laboratory experiments on topics covered.

04252464* NIIMIVALNIZUIUMS 3(3-0-6)
(Process Control)
ImfideaSeumnnoy : 04252361 uay 04252362
NISAIVANNTZUIUNT adﬂﬂiwﬂawaﬁuuumuwﬂi YIUNIT TEUU
ﬂ’mﬂuﬂi“U’JuLLUUhmaLumLLa"LL‘U‘LJmaLuEN STUUAILANLUUNLOA nsAUANLUUUBUNAY
N13AUANLUUUDUAT N1IAIUANKUUUTUM NMTAIVANLUUAIANITA FIDE1INTZUIUNNT
muaulugnamnssy
Process control; elements in process control system; discrete and
continuous process control system; PID control system; feedback control; feedforward

control; adaptive control and predictive control; examples of industrial process control.

04252465* UfURMsnIsmuRunsEUIUNg 1(0-3-2)
(Process Control Laboratory)
IiidioaSoumnnou : 04252464
Uﬁﬁﬁmﬂﬁmﬁ’uﬁiaaﬁﬁaﬁluﬁmmimw}unismumi
Laboratory experiments on topics covered in Process Control.

** e3vUsulse
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04252466** MIrUANMBABNTIMETlUNA1RS 3(3-0-6)
(Real-time Computer Control)

ISIEAVR L PATTIE LR LR Lme’l:mm“zlaan'\'imumm’mﬂaumma‘s ITUU
miﬂLL’J‘i‘ﬂmLUUEﬁ')W?Uﬂ’]‘iUS“UﬂﬂHL’Ja’miﬂ U‘iﬂ'ﬁﬂ’]‘iﬂ’mﬂuLLUUﬂﬂ‘ﬁLLauﬂ’limmiaanLL‘U‘U
TEUUA1939 sEUUUuinng mMadeulusunsuguuiunwdmiunasis mwdmiuns
Weulusunsy

Introduction to real-time system; concepts of computer control;
computer hardware requirements for real-time applications; DDC control algorithms and

their implementations; design of real-time languages; programming languages

04252467% ssuuvusuidoey 3(3-0-6)
(Introduction to Robotic Systems)
JviiReassusnney : 04252362
NTBBNLUY NITIATIEH nsmIvAuLarnIsALdusIwTeInalnusus
nsldifneniusmeiulIaumanitasnamans NTINAFN LA DU UTDT LAz FITULE
MIMUAN MIUHUINY Tdevirminay iy

Design; analysis; control: and operation of robotic mechanisms; use
of homogeneous coordinates for kinematics and dynamics; camera orientation; sensors
and actuators; control; task planning; vision and intelligence.

04252471* N3y NYIEaZNITIANITNE Y 3(3-0-6)
(Energy Conservation and Management)

mwmwuﬁﬁumaw'ﬁ“awamwwadﬁu wanuamaaﬂsmwsmwwmmu
VT'EIﬂﬂWSWBQUiuﬂVIﬁﬂWWWﬁN’l‘U‘LUBWﬂ’]’i LLasammwn'ssm ﬂ']‘.i"ﬂﬂﬂ']'ﬂﬁﬁﬂ ﬂ{]‘lﬁll’]EJLLau‘ﬂ’ﬂUﬂﬂU
VlLﬂEJ'J’th]\‘lﬂUﬂ’]iau’iﬂ‘HWﬁ\N'm ﬂ’]’i"ﬂﬂﬂ']‘iLLﬂ%ﬂLﬂ'i%‘:’ﬁWﬁN']UlluaWﬂ'ﬁLLa”'e]ﬁ]a'l‘lﬂﬂ'i'ii.l ﬂ']'ifu
Anwy mamﬂumwalﬂu wmmuamwﬂsuawﬁmw“lm LUUNUADIATN IEUUTLUIEAIINTDU
wazTrUUUIU 91074 (laa7ied) NOLMBTAAIMNTTU NITHEATIY AINIINTOUYINHUALNTIR
m‘swmmummavmﬂLﬂiﬂuwmam'ﬁwﬁmami

Fundamental of energy efficiency. Principle of energy efficiency in
building and industry. Load Management. Laws and regulations of energy conservation.
Energy Management and analysis in building and industrial. Technical aspects to use
energy efficiently in lighting system, heating ventilating and air-conditioning (HVAC)
systems. Industrial motor. Co-generation. Energy Conservations and management
measures and economics analysis.

* 917U UUs
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04252472% ssuulwihuassyuvdyanaluenis 3(3-0-6)
(Electrical Systems and Signal Systems in
Building)

ssuuwdnmgundaludl seuulnsdmd ssuuides svuuide

s 1 "—'J Q = o ﬂl o s @ ]
Josiuiein inSaetuinlnidrsas ITUUBLY dwmsuonmisasiel

Fire alarm systems; telephone systems; sound systems; MATV systems;
ightning protection systems; standby generators; other systems for modern buildings.

7 szuy

(

0425249 5%+ NMsesEun1slAsanwdemnssylvin 1(0-3-2)

(Electrical Engineering Project Preparation)

m'ﬁfﬂLm"ﬁawﬂaLauEﬂmwumsma'\1La-nmsuaz'ﬂamummf’ﬁwﬁ"}

Preparation of project proposal, literature review, and progress report.

04252496** L'%‘am,aw*lsmﬁﬂ’mﬁulw“ii'l 3(3-0-6)
(Selected Topics in Electrical Engineering)
ﬁﬂmﬁ’ﬁaﬁﬁmuhwmﬁmniSMIWﬂﬁLLasﬂauﬁqcma'E lusziuusygines

Widaltosvdsululuusaznianisinw
Selected topics in electrical and computer engineering at the

bachelor’s degree level, Topics are subject to change each semester.
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(Special Problems)
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Study and research in electrical engineering at the bachelor’s
degree level and compile into a written report.

* erdiuu
66




04252499**

" e3nUTulss

4A9.2

Tassuimnssulni 2(0-6-3)

(Electrical Engineering Project ) |
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Interesting projects in various disciplines of electrical engineering.
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