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iP3aednsnalnii |
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3.1.5 Mesueswin
3.1.5.1 fesuwnedndug Alildsiaisvemdngas
04201103 wniivdnya 3(3-0-6)
{Principles of Chemistry)

nufesaeuiiugiy Tasai1etiiinnslinuasesasy Wussid seuuiitosiin
swIwSieumiiv, slansuazlavensuddy Uinuansduwus audivania vaaman vawde
Uz sazane auaiall auqatoseu saunamansiad

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 UjiEnsiaiivdnya 1(0-3-2)
{Laboratory in Principles of Chemistry)
Jiraaisumndon : 04201103 viaGuuniaufy
Ufjianndmivivwaiivdnya

Laboratory work for Principles of Chemistry.

04202103 adlamaasirnsy | 3(3-0-6)
(Engineering Mathematics 1)
diln armsiaiias nsmeyRustasmamUTuSTesiaiFudeTuasitaisuy
AmmeirasindsaiuaznisUszgnd nsussandouiud sluuulddvun waiianisu
Uivus USwushinsauuy aunsmdiansvaaiierituiiugmy
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 adiamansdenssy | SR ¥

(Engineering Mathematics 1)
Fniidoaieunneu : 04202103
fivadaanaeiluuigiianndid Wusse ssuy warRuAtuvigania
ssuuRnaLded uragaaresieifurtasyssaaiauls unagdaveaisituaraiiveanaas

udsuasmavssand Yiwudanndiiownu
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Vector algebra in three dimensions; lines, planes and surfaces in
three-dimensional space; polar coordinate system; catculus of reat-valued functions of
two variables, calculus of realvalued functions of several veriables. and. their

applications; introduction to line integrals.

04202201 AtlamansIAINsTY Nl . 3(3-0-6)
(Engineering Mathematics 1}
Femdenieundeu : 04202104
gUilindamans wvsnd aunadeuusidedusasmsdseand dy
uazaunmxyssun: iazmmnAnudidsay
Mathematical induction; matrix; introduction to differential equations

and their applications; sequences and serles of numbers; numerical integration,

04203201 Handwaty | 3(3-0-6)
(Generat Physics [}
paranivasoymasazIaquinnds auifvesaans nasansuadiva.arm
$au msduuasaiu
Mechanics of particles and rigid bodies, properties of matter, fluid

mechanics, heat, vibrations and waves.

04203202 Handviahl | maUfiams 1(0-3-2)
(Laboratory in General Physics 1)
Sufidendoumndeu : 04203201 WieGuundeuiu
URTRmsd iU RAndat |
Laboratory work for General Physics 1.
S UL 04203203 Wandvhlu T 3(3:06)
T (Generat Physics Ii)- .
. Aniikaudoumndey : 04203201 .
o et T wakmEntWdr 29t Hugudidnnseiind ﬁ'ﬂuﬂ;ﬁmi Handgrimd
- Elements of electromagnetism, AC. circuits, fuﬁdémenta{ .électronics,-

optics, modern physics.
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04203204 WAl I mAUfURMs 1(0-3-2)
{Laboratory in General Physics 1)
Jnridaadaunndau : 04203203 wiaFouniour
U§TRMsdmsudniandialy |
Laboratory work for General Physics Ii.
04253111 madsuuuisnssy 3(2-3-6)
{Engineering Drawing)
wailanadoudidnes wazdiar madougunsusradayszgnd
walansdsumuie mudsunmesilsnsmiAin naBounmandia nsldvauasinus -
AMUARIALAREY MsiBaunmen 29w wannrstsrussonedasd mImuduad nnieu
wuuldnenfinaaidie musamvwenslsnsmifin maduunuuesiinglavasden uaz nndeu
wuumsUssnsy
Lettering techniques; applied geometry drawing; sketching
techniques; orthographic drawing; pictorial drawing; dimensioning and tolerancing;
sectional view drawing; auxiliary views; introduction to descriptive geometry;
devélopment; computer-aided drawing; orthographic projection; tolerancing; detail and
assemble. .
04253201 uﬁ’nnwﬁugwmanamam”:mmm 3(3-0-6)
(Basic Principles of Engineering Mechanics)
Inigandounndou : 04202103
AMTIATISILSE auga mandeamunis medivannisausadulase
nsaukazAdasining namanivestuaidoedu Jauranfuaz IaunamaATIaeYMALaz g
wdanfeluseuy ngmsmﬁauﬁﬂaqf{pﬁu MANTBITILAEHAI Y
Anatysis of for;és,.équilibrium, dry friction, adaptation of equilibrium
equations to frame and n‘wachi-qes-,. introduction to fluid mechanics, kinematics of

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

04253282 Fanimngm - 3(3-0-6)
(Engineering Msterials)
nsllane wadwad windin Jagaonindn vruvaan 1 uazmsunindiu
Fagmedmins s uduAHANARANLERAENISUUAAIIMINE MIvadovanTAnienauas
ANEmnerasauUivasianininTiy ﬂ'rmﬁ'uﬁ'ué'iﬂséa"fwuun'mua=qamm‘fuam)’ﬁ ns

o ar - & o Ll Ve o
lﬂal!ﬂﬂ'l'ﬂ'ﬂﬂ\ﬂﬂﬁ! ﬁssUﬁUﬂ'ﬁﬂaﬂNaﬁﬂm‘ﬂm’ﬁﬁﬁﬁpﬂ']ﬂiiu
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Utilization of metal, polymer, ceramic, composites, asphalt, wood
and conciete as engineering materials; phase equilibium diagrams and their
interpretation; mechanical property testing and meaning of endneering materiats
properties; macrostructures and  microstructures in  relationships with  properties;
engineering materials; materials degradation; production processes for products using

engineering materials.

04253281 msirenlsaumaianss ) 1(0-3-2)
(Engineering Workshop Practice)
ﬂﬁﬁ'ﬁmﬂﬁmﬁumﬁmmm%ﬁmu suNLUY snnadasilona 1
Uuuiduen vulanzusy madoufeuaziii anstaesialulsnuiaznshsiom
\Piasdiana
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 wiansmmndmsmimnns 3(3-0-6)
(innovation of Engineering Management)

wdnMIartunBuNSHiII MylaTsinssrunsHanTasurugiinns

win uwundnstua ueugiinuaiesdns msiasieiniaadeulmuuugania waunilely

wanmMsUiuiimutazssniuun1sit n'l‘iﬁ'mum_l"rﬂiﬁ'}{l.f;'ﬁﬂﬁﬁﬁﬂu IEVUNTFITUHY
uazAIUALMSHAR AATsiTunuasilRemdaduls msdadwunasasems

.P(Fn.;ipl.es of elements of works, analysis of production process by

using of productioh"prgcess chart, flow process, man-machine chart, micro motion

study, SIMO _c,hart;"work'- improvement and job design, applications- of principlés of

motion economy, standardization of works operatiodé,- Produ&i-o-h',planning and control .

system, cost and profitability anatysis for decision maliir\g,' production schedulin§. .

04850330 . mswdemumisnanindnn . L a0

(Cooperative Education Preparation)
VANNT WUIAR uazRSEUILNSYRNENIANT seilautotaduiineadss
mmiRugmavinafistumsadasauar@n anuiiugilumsdfifinu msdoasuasuyusn

g maiasyadnam ssvunrsuinsauawludonyusznaunts wallamsttaus ms
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Wauseam _
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 anq humnan relations. Personality
development. Quality management system in workplace. Presentation techniques.
Report writing. '
04850490 aufiaAnw . ' 6
(Cooperative Education) -
Iriigaadouniney : 04850390
nmaufuRenludnvaznmineuiangm aulanouildSusumne
AABATUMIIAVISIBTTLLAZAT I NAND
On the job training as a termporary employee according to the

assigned project including report writing and presentation.

3.1.5.2 ﬁﬂaﬁu;msw%'}'luué'nqﬁi
04252111 Smnssulvivudoady 1(1-0-2)
(Introduction to Electrical Engineering)
walulanedndemnssulwia astusunay wazadnsal nseanuuures
WHUHSY
Electiital and engineering technology, programming, and equipment;
design of print.circuit board.
04252112* AR IADFNAENITIUTUNSY 3(2-3-6)
- (Computers and Programming)
-wAnYaeTsuNRNiIAed svdUTznouratneNFnnes Ujduiudseuing
sriauasfugeninad aermssreufinaestheliy uaxfdinmniniuGediGouluin
.C‘ompute'r" c;:nc'epts; computer -cbh_‘nponents; Hardware and software
interaction; Curren-t programming " lariguage . and ‘Laboratory experiments on topics
covered. ‘ _ ' ) _' g : - )
04252211 . - msdaisastvidh | 33-0-6)
(Electric Circuit Analysis )
drusEnaunes mMIAtas iR suuuivuauasies nquijunes ddmiu
182 wazanAvdsey svuududuniuaznasdudvast awestnozunsy 20astiis

ATEUAAAY 21R5ANE

* 5193955
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Circuit elements; node and mesh analysis; circuit”theorerns; resistance,
indﬁctance, and capacitance; first and second order circuits; phasor diagram; AC power
circuits; three-phase drcuit.,

04252212* myiaswasia | '- 33-0-6)
(Electric Circuit Analysis If)
IiReaduuInioy ; 04252211
aruidedou wasmsiansilussuuaa Wiffuese sansulaan
UamuaznsUssgndlfluntsiameines memevauaaferrmd Slouuud sasmsainanees
esuuuiimadonin wiulas westwdsamadn-san
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* Ufifinisrasivvh 1(0-3-2)
{Electric Circuit Laboratory)
AiceaTounnou : 04252211
UjiRnmsituGesiidoiluie midassisasivii

Laboratory experiments on topics covered in Electrical Greuit Analysis I

04252214 N1saRNLUUSSUUAIa 32-3-8)
{Digital Systems Design)
sruudvanugiu Readauuuya wallanssenuuumsdidna asdninans
v d o - - e e - [ . - e ar
ammmmsns’lmanwan RIFFAssANIATI Y NINTEIAY Wauwaey 1endanuwuy

H‘I'ULTH'TLLaulLUU\lJJU‘i"a'lUL‘}a"I WUDAlD TOHUATUTU 'stmmm n'rs'l'uﬂauwnna?ma

aaﬂu.uumaﬁﬁnu uazUfiEn e fuGaeiicouluin

Basic digital systerns; boolean algebra; dlgltal de5|gn techniques;

S loglcgates logic minimization; standard combinational circuits; sequentla{ circuits; flip-

:_ﬂgpg..synchronous and asynchronous.sequential circuits; PLA; ROM; and RAM; arithmetic

-~ cnrcu;ts, computer-aided togic design and Laboratory experim,énts on topics covered:

* swhmiiuup
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04252231** Faamddrnsaulnfh 3(3-0-6)
(Electrical Engineering Materials)

Tanaivasian araudfnandvesian anauifmausivdnvesian sih
el guasaimnsiadindasi fninuudimn Inddnninuuuresuds vesmauasufa
msUszgnsldiaglusyuulni

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** gunTalnnas 33-0-6)
{Opticat Devices)

uat Randaauzvowde mndrdygravouds gunsaludama wdnnas
Wnursnawes vilavenatwed maliauazmsvszandvanawas Wladmnnes vevady
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** Fufmsfisinh 3(3-0-6)
(Semiconductor Sensors)

Rannnsueadufansiaini maduundaiufmsisinh wmeluladns
wAmansENh Miuimades ﬁ'd%'ui'mana'ﬁ’ﬁ'ui'uﬁl.wﬁn mfuimsuissd sduiamu
fou Muimaaiivazdzam diufiuusn diviluvaluladlulasuedu fivilussuu
idastwihinsnasama o

Evolution of %émicqnq!uc'tor sensors, classifications of semiconductor
sensors, semiconductor fabrication technologies, acoustic sensors, mechanical sensors,
magnetic sensors, radiation '-s'éhsé'rs;' thermal sensors, chemical and bio-sensors,

integrated sensars, micromachined sensors-and microetectromechanical system sensors

ty
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04252234%* NTsuassEuuBiEnnseting | 3(3-0-6)
(Etectronic Circuits and Systems 1)
Fmnaaduunnou : 04252211
L3 J‘ o . ar J “r *
JUNSAATIIIAID AMGISUEIRATIND WaenTeud-usmutegunsal ms
Aasekazsanuuunesialen mylATsilaeenuuuNTsusmuda wedvila Uid Hule
10a Aiuleiea wasllofidulatea 2asverwmsindunuasmsussynd Wwgaundsdae

Semiconductor devices; device current-voltage and frequency

. characteristics; analysis and design of diode circuits; analysis and design of BJT, MOS,

CMOS and BICMOS transistor circuits; operational amplifier and its applications, power
supply module. _
04252251* iwiasdnsnaliidia | 3(3-0-6)
(Electrical Machines 1)
finsuIousnden : 04252211
UMBWLINIINE 1L Rasusmin wdnwimdnTWihuaznmsuasiundsuna
ot wdauraswderuin winaToadnsliamu wissdnsnssuans Fmsduduemas
nszuans Jmsmuananuiwameinssuans a3asinsnsvuaady nqufuaznsiasied
wisuwasraifes uazama
Energy sources, magnetic circuits, principles of electromagnetic and

electrormechanical energy conversion, energy and co-energy, principles. of rotating

~~machines, direct current {dc} machines, starting method of de motors, methods of dc

motors speed control, alternative current machines, theory and analysis of single phase

and three phase transformers.

04252281*  msBsulusunsiraaiameidmiviaanstii - 3(3-06)

-{Computer Programming for Electrical:
sl o e Engineers)
e - AniideaFeun e : 04252112

T wdnastaslasathadesdurossruveesiinnes mmudiiudisuieeriang

- uaveaniuad ’J‘s'tiﬂ'i_a%inuUULt'azﬁmuﬂUﬂanIﬂe}Tﬁ’ﬁmu lassainvasdipyauasiuels ms

fulunsmadamanstasassnAIansiliwmna nseurumsmaadulanasasyiatuuyy
+usou Msidsulusunsudeseiduas Twsfaad doualassadrauy mitsd Taseadne mis

a3 wnarpAninendsuldsunainmerssiug mudeutdsunmuuinadasiy

* sefunilatva
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Basic principles and structure of the computer system, hardware and
software'relationship, design ana develop applications using flowcharts, data structures
and variables, mathematical operation and numericat logics, decision process and
frerative operation, sub ~ function programming and procedure, aray data strictures,

fle structure, high-level language  programming concebtual, basic of visual

programming.
04252291 m3Anaulivh 1{0-3-2)
{Electrical Practice)
nsfineuileafugunsallisigagiy gunsdiaeufianad wasmaidy
adlwdh

Workshop practice in basic electrical equipment; computer equipment

and wiring installation.

04252314** dygauasIsuy 3(3-0-6)
(Signals and Systems) .
Frrfideadounireu : 04252211

wadlamsinnsinswadygradedanashidades ssuuBaduuarli
wisaaaan Widudrolou aynahied wamsuvamiiisd anarmuesmsutasd nquj
mstndietne. maudaumadeyiuduaraunseameBuiiiadnelivansulas

Continuous and discrete-time transform analysis techniques; linear and
tim_e—invariant systems; transfer functions; Fourier series; Fourier t_ransform; Laplace and
z transform; sampling theorem; solution of differential and difference equations using
transforms. . .
04252321 wdnnsdedns o 3(3-0-6)

-tPrinciple_ of Communications) .
Tilsediande : 04252314

. Tunavasszyudeans iiuiﬂ%’aw/mLﬁa.':uaé"l?aﬁ'a/nﬁu’mq CRIGERLE
- frem ms-‘ds:qnm’l-ﬁ'aqninvji?aégasnasuﬂacﬂﬁas‘ n%“sua@anm;mau'laan 1avdy Moad
wateat wWidy Suiondy Mdudygrosumulunisdsarsuuvemdon NsuBANIUY
wanuug nguemsgudnazmsinssiveasdyaa msuoganwuuiad Mewdy ATy Ady
walamaiafmdnddnaia iy iy ssvvaeddygiu mmw%nszman?{u%wq
svAusznavszuilulasion msfismsamaiieon msfaasvaaadaiu

Communication modets, wire/cable and wireless/radio; Introduction to

43
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genal and ‘system; spectrum of -signat and applications of fourier series. and transform;

analog modulation, AM, DSB, SSB, FM, NB/AWBFM, PM; noises in analog communication;

binary baseband modulation; sampling theory and quantization; pulse modutation, PCM,
DM; multiplexing techniques; introduction to transmission lines, radio wave propagation,
microwave components and communication, satellite communications, optical

cornmunication.

04252322* AmnGTNdana ) ¥3-0-6)
(Antenna Engineering)
- Jyiideadounney : 04252341

nqefuarfiouiuguves uwdidniingauuuleleiniln jlnuuvindamuas

anumd femeaazdseaniammsres Tnatlsiedy Sufiuauddunatasiuuiing auntsnis

“dvdynnvsaarenilataead msunsdggruainanal nansevuniniiudiy auaudants

UNIN5218ATUIDIIEBINIALU AL 3182101ALLUBSLSE a1teanAuuY 8ad - a1
oAU den — W3Tefin awenmeuuuiu ansamawuululasaniy aweimanuul
dwmFumstdailuliagiu nmsianudnuuryasaioainia

Basic definitions- and theory; isotropic point source; power and field patterns;
directivity and. gain efficiency, polarization; input impedance and bandwidth; Friis
transmission  equation, rad:atlon from cument elements: ground effects; radiation
properties of wire antenna; array antenna; Yagi-Uda antenna and log-periodic antenna;
aperture antenna; mlcrostnp antenng;’ modern antenna for current appllcatlons, antenna

characteristics measurement.

04252323 Faanssululastan - - 3(3-0-6)
- {Microwave Engineering)
'-.w'mmmtwuu'mau 04252341~

msmuvuasmstdind AausEU maa«aam:g'lm'lufml.muazwaumau :
maseiianteluias auwu.ﬂwua"usmuua"m-'u.amﬂumm u.msn laa unumwum :
dyann mahgisfuauduaynsqy ma"wau‘lnimnﬂ miumm‘mua m-mqmsmmu m X

nssslulasiad mwuama"uiﬂsrm-.muaamam uuuwms msx.msn-s.maﬂau“miﬂﬂw iR

adutulaseiiasiy msdssandldnu
Review of Maxwell’s equations, plane waves; microwave transmission lines.

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

* sipFenUatv
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current; the s matrix; signal flow graphs, impedance matching and tuning, microwave
resonators; power dividers and directional couplers; microwave fitters; point-to-point
microwave link; radar system; microwave propagation; basic of microwave measurermnent;

applications,

04252331** J9Tuarseuuddnnseiind I 3(3-0-6)
{(Electronic Circuits and Systems 1)

-

_ Jidendeumney : 04252234

NAsUnEvanETuYsmTLdaes mIngvauaIaAIdTeIINIve i
wazoin wafiataed wadnruiversty 1vsasteunssuakasesindinnsHua NITVYY
wasianuvluy luneaasludires nindszandesduandfugs 2vsnsaseetuandvyy
winfiv saviwanazmiuatooutend medwneiszuutsundumay WaTeRaTaIanes
wuulFumld wamveemdapiuuuing 2Rsmndadunaritva

Transistor multistage amplifiers; frequency response of BIT and JFET
-amplifier ciréuit‘s; Miller effect; multistage frequency effect; current mirror. and current
source circuits; BiFET, BIMOS and BICMOS differential amplifiers; advanced op-amp
applié:atiohs; op—amp.) active filters; op-amp offset and frequency; negative feedback
system analysis; tuned-dscillator circuits; different class of power amplifiers; tinear and

digitat ICs.

L 04252332 - UftAnsSiinwsedind - 1(0-3-2)
' {Electronics Laboratory)
Jniidpadaunanou : 04252234
T u- P T P - - g - &
UjusmsainenuEadiSauluivsuazszuudidavisaling |
"_Lab'oratory experiments on topics covered in Electronic Circuits and

4 . -~
PR

. 04252333?!*' L :-_qﬁaanupmwsa;ﬁpws_aﬁnﬁ 3(3-0-6)
LT '(giééﬁr;n'ig_'Circ_u'it'...Dé;%ign)_.
- Fiedsinnon : 04252331
MysemWRIIRTsNsTaTaNauazatEHa nsiuundwiouas
lalasuazaatfivyszqg 29inTas 2evsinnssiuusfunmtuudady 2wsinseRuusiune
fuvuaing mIssnuuunesindy wallavssmstuieauaziaiiosnm misevaussdond

1eanasvgrslugmaen NIsTnsusIR LAY nisTunsmndnS s MsUszgnaiugIss
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aaunauy

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

04252341** aunsuvnliiasAds 3(3-0-6)
(Electromagnetic Fields and Waves}
Jniidaadeundey : 04202104
aunitiiada dnbuadladifanin ArwanTsuaLUUILATLUUYE A
funu aunaivia Jaausimén mmmﬁmu”r aunmsimantriiutsmuam aums
wunea
Etectrostatic fields; conductors. and dielectrics; capacitance; convection
and conduction currents; resistance, magnetostatic fields; magnetic materials;

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

04252351** wimadnsnalwit i 3(3-0-6)
{Electrical Machines II)
- .J ar 1
JwiReaTsuNNABY 04252251
v 2 d' at wr o wr - &
wialUadlussvvaala Tassadnniesdnsnssuaadu ndesdnstelania
indasdnsvilnitzuuniianauasanua n'ﬁﬂaqnumiawn'iﬂalﬂﬂ’r
Transformers in three phase systerns alternative current (ac) machine,
synchronous_. machines, ac single phase and three phase induction machines, protection

of electrical machines.

042523524 Uﬂummsmsa«mmna’lﬂ% _ R L ©1(0-3-2)
(Electricat Machines Laboratory} T |
wwmmﬁauumau 04252251
\lﬂumm‘iLﬂﬂ'JnUﬁamﬁtm'lu'm't tﬂimanina'iﬂﬁﬁ l LLa-, Lﬂ‘imﬂaﬂnﬂﬂﬁ"i I
Laboratory experiments on topics in Electrical Machmesl and Electrical

Machires IL.
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04252353 Sidnmsaiindida ‘ 3(3-0-6)
(Power Electronics) _ '
JiseuTsundey : 04252234
audnvaziewzraqUnsaididmseilindid winmsiusuesnisuaciu
Aadnih nlswuaiunssuaadudunssuansy iisuariunsstansudunssuans inles
wariunszuaaduidunszuaady ua%'muﬂaqﬁunszuﬂasuﬂunssuaaé’u
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* Ujimmsdidnvsailindias 1(0-3-2)
(Power Electronics Laboratory)
InidaaouNfaw : 04252353
Ufimmsdnfudemdonliivddnnselindids _
Laboratory experiments on topics covered in Power Electronics.
04252355 Fmansmulrvusege 3(3-0-6)

(High-Voltage Engineering)
mslivseloviliinsadugs wazusduidlussuuinga nisdideusetig
emsnadau wiatinsiauswugs malinmsaununazamueaisaautii arswsnannd
Tunuuia vaunar, uazveawds wallantsmagauuseiugs szuutesdudiv msdsza
dunfusauou '
Uses of high voltage and overvoltage in power systems; generation of
high voltage for testing; high v‘oltag-e measurement techniques; electric field stress and
insulation techniques, breakdown of gas; liquid .and solid dielectric; high voltage testing.,
techniques; [ighiniqg protéqtiqn;"insij'tétidn coordination. .
04252356* " _spulwhig N 3(3-0-6)
e .(Ele'.é_tr'ic".Power"S.}'}'steéns) :
- TiiResaunou : 04252351
Taseafustuuliiiamha sssidsiithnssuandyu ssuunesyiin AUGNYLE
vaunsasiudialrihuazuuuiane aadnsuzvemiswdaaziuuiaes winineivesauds
uazkuuiians winfmedvaimoaiataziuuiiass Aufimstiaessniss Fugunisdn

ANSARIATS
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Electrical power system structure; AC power circuits; per unit systern;
generator characteristics and models; power transformer characteristics and models;
transmission tine parameters and models; cable pararneters and models; fundamental of
load flow; fundamental of fault calculation.

04252357** m$3Lﬁswﬁuasﬂssqnﬁm‘s‘mﬁ'nﬁﬂﬁ'l 33-0-6)
(Analysis and Applications of Electrical
Machines)
Isaaieumnney : 04252351
nmMsUssgnaueme’ nsaraNuamasiagasuunninasitasad nsfinen
wamvensdorinsnaasu nsmuasuawesanléqunsaianusvesude tilsednsuuuieny
WsGudurswamsinilonivasauasvesameUstammamaaa uawmaduuy
I RY
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 motors; fractional
horse-power motors.
04252358* FennTsunsdesaing ‘ 3(3-0-6)
(Ilumination Engineering)
unaidiauas uaswazd analan nisdasaiioyagiu 33wy Hea-an
wadiamsbitaahemeluanas Wy fegerds drdnan Tsadeu Tsasu Tsary sludy
iaiantshinasaiemeuanetnns wu laades nsbinasataduuine mﬂunmi'lw.taq
aintoun mﬂ‘uﬂn’rs'lmlaaa'neau'mnm
' Light sources; light and color; luminaries; basic illurnination; lumen.'
method; pomt-po:nt method; interior lighting techniques; resident; office; sdmol hotel;
Cindustry; ete; extenor lighting techniques; floodlight; area hghtmg street llghtzng"-“
o techn:ques sport lighting techniques. )

' .'(_);12523451*‘ \w3asitoinuaznisiamndlish ' : _.3(.3-0-6.)-'..'
' (Electrical Instrumentation and SRR
Measurements)
efresSaumnieu : 04252211

WhguasnaspiumFIan i yssinnnasauauifusuniasiatn ms

* swSunlaln
= S
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Aswimsia n'mﬂm'-*u.au.a.,I.L'Nﬂu'lﬂﬁ'lns-'uameua"n'isuﬂﬁaumﬂLﬁiaqua'muuuuau"a
anuazidva msinmd Musznaui1d wasndinu melediamuiumu Amnilani
uﬂsmmwmuﬂssq M$RANE AMuAlal - 1190m Fggrarsuniu dandasini s
Jiudigy

Units and standard of electrical measurement; instrument
classification and characteristics; measurement analysis; measurement of de and ac
current and voltage using analog and digital instruments; power, power factor, and
energy measurement; the measurement of resistance, inductance, and Capaditance;

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

04252362** sEuuAUAENTY 3(3-0-6)
{Linear Control Systems)
Jniigeaioundau ; 04252314
LWUUTFaamNAGIAAIaR T 18355 VLA wuuTrassseuuvulamuiaiuas
Tatumnd wuuiasuasrarpuAuBIaTILUYAT | TANTEUY SEULEAUAUNSARASEIAVEDY
nsnuRugtiiauazguln msmuauieundurazaiuly silsvesnisarvaueuutloundy
wnAnazloulvrasauiiaiesnmuessyuy FHvemmadaummiiatosnm
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; operr-loop and closed-loop control; feedback
control and sensitivity, types of feedback control; concepts and conditions of system

stability, method of stability test.

04252363* ‘luTﬂ%Tﬁsg‘umiaiua=‘1-ntﬂ5ﬂau'[mmaa3‘ L 32:3-6)
_'.(Mié{i)_pchessor-apq_Mi;rocbntroller)
7'.1"?1‘111;'{83[‘%&111”'15311. 04252214 .-,

'lnTﬂsiwsuaawasua.,'tu'[ﬂiﬂauh'sataa'il.ua-:mu Tﬁiaaﬂwaq‘lu'{m

Inngaweiuastulasnaulvsaany mﬁﬁm'muwmmm miwama mﬁ'umqmv madauda

Foyaiuidr- desan '[Umnsummuaawnua waznEsEiuge msﬂs.,anm'mw[nﬂwmawa's

ua.lulﬂsaauiw'saLaaﬂumsmuqnqﬂnsm“lﬂ%uazatanmauna UiiRnmsiistudaciGeu
Tudn

Introduction to microprocessor and microcontroller, structure of microprocessor and

microcontroller, memory management, intefface, interruption, input-output  interface,

- . 55
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assembly arid high level programming language, micoprocessor and migocontroller
application in contfo&ing of electrical and electronic device, laboratory experiments on

topics covered.

04252364** UjiRnInsAuNLaETIA 1(0-3-2)
(Control and Measurement Laboratory)
Sisrea3uuneu:042523614a04252362
uiawiauiu '

- e d wod A - Y . w

UjansnsiuGaainGauliianaiadioiauasmsianstii | wasssuy
AruA Ay

Laboratory experiments on topics covered in  Electrical

Measurements and Instrurentation | and Linear Control Systems.

04252371* HARTIMY WY 3(3-0-6)
{Renewable Energy)

umirysssuundsuiazunamdsumuiou dAneainvasuradniu
mgusuludssinalvy arnuuandnrasmaluladwdrudadoumasndnunuiden nas
dmundaans ngmine atedy uazuloweiiferfundnumuidoy aseifneusnis
\ATgAtans _
Introduction to-energy systems and renewable energy resources. Potential of renewable
resources in Thailand. Difference of conventional and renewable enérgy technologies.
Energy storages. Laws, resulations, and policies of renewable energy. Economics ‘

aspects.

0425241 1% mslssnadyandida - 3(3-0-6)
(Digital Signal Processingy ' - _ .
nswlasmdnsdulnemsasmtaznsaaaunsnal; MsulamGefuuuiy

- o

wie (DFF); an1svarsninandu lu DSP; nssanuuudanTesddvia-(FIR, IR seuuvanie. .

drsnuasfnsamtauey; mmﬂamwlﬁﬂuuuLﬁwmhu;-n’nﬂ‘:x_qhn"li’qaﬁ:os_é"Lﬁﬂ_mé
Ussusanammw, msﬂwmaﬂﬁu«wﬂuazﬁ’ngty’nmtﬁm, nmTUssaatianalnvany, msssgnaly
mdutiaydy

Decimation and Interpolation sampling rate conversion; DFT; probabilistic methods

in DSP; design of FIR, IR digital fitters, 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%* mnssulnsauunan " 3(3-0-6) -
" (Telecommunication Engineering)

%'Jnssuimauu'mu \n3atredeansussnauauniie szuunsdsEay
G’I"Jﬂﬂ’lﬂﬂﬂ'ﬁ'ﬁ'iﬁﬂu wlﬂuﬂﬂ'l‘snmamm’lf.uu.a"n'limmuuuuuauuaanua..ﬂﬁma m':‘i'::uaq
Atuy 'mmuﬂauuuumnmuavmmn msw"mwrmama rnssudiunumsld Tudy nisnan
"m,m;rmuuuwawaa mydailulasion m‘smmum’)memLtﬂsn’ﬁawmtﬂu'lamum

Telecommunication engineering; mtegrated . broadband
communication networks transmission systems; transmission media; analog and digital
transmission and modulation techniques; time divisisn multiplexing and frequency

-division multiplexing; multiple access; traffic engineering; modems; pulse code
modulation; microwave transmission; satellite transmission; and fiber optic transmission.

04252422 - msdeansifany 3(3-0-6)

(Wireless Communications)

AniiRaaouannoy : 04252321 .

WUﬁ']u‘UENSuUUﬂ']'iﬂaﬁ'l'ﬂSﬂ’lEI I.Lmﬂﬂuw'idmuauwuﬁaumiaanuuu

sruuTaiia n'mm‘iniuma'uamau'mu msgadednluainalvg ﬂ’ril.'l.la&luamm'rmﬂazuaa'lu

al.nalanuﬂ"'ma'w'm mﬂurlmiﬂmammm ﬂlﬂﬂﬂ‘illL'.N'aﬂﬂlla"u'lﬁlﬁ’lmjBQSuUU1iﬂ1EI'lut‘U\1

witive

Fundaméntals of wireless communication systems cellular concepts

and cellular system design fundamentals, mobile radlo propagation, large scale path

loss, small scale fading and multlpath modulation techniques, spread spectrum and

commercial wireless system standard

04252423* - . . .'-n'ris?i’af['\suuuﬁﬁﬁ_'a' '3(3-0—6)_
‘ "(Digital Coimmunication) . T
7 AvindeaFiuandei : 04252321 _ : S
mymunau m'mmsr.-:tfluu.avnsvmumsau WBalidana Ltuumﬂﬁ“tumaw '
fieutign msmsradudyeyio Fganinesuidagiiby mnuﬁmmamamuuummaa uazANS
IATwaNTIOUZYNTTUY MsUssan sy e msnuidmmsidasiy msdheit

L3

= owdrwivin ' ' .
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dyanaiaauasmiiia msdisiadosdnu _sauuvm'ﬁaoﬁrgtyﬂmuasia_msaﬁumﬁ mATA
msiaina dasdgqnamsnanatusansdum

Review "of probability and random process; signal space; minimumn  Nyquist
bandwidth; signal detections, AWGN signal, digital modulation techniques, siema-delta,
and its performance analysis; synchronization; equalization; introduction of information
theory; source coding; channel coding; multichannel and multicarrier systems; spread
spectrum techniques; multipath fading channels.

04252424 msdearstiniuas 3(3-0-6)
(Optical Fiber Communications}
TuriseaIouinnou : 04252321 uay 04252341
nevndutiialadidnvinwuunsinsevanuasiavluvanisud siaves
widminas nrsdsadiusiamadaulos faudasimvenisdeiuuas wdnnisvanaised
mﬂﬁﬁmsna'fﬁé'rg:y'imtawa{ﬁ'wmsﬂaummﬁmauuuﬁ AU u‘%ammf‘iﬂé‘u’mqmi
avrawudaas wlsamudtunio mMsussgndAldnugunsaituas duduassadyyuuas
Fndaursuasiand nsnifuasmindnawlothuas
Cylindrical dielectric waveguide and propasating conditions; optical
cable types; link budget and eveluation; optical transmission parameters; laser
principles; laser modulation techniques by feeding baseband intermediate frequency or
radio frequency; optical detections; regenerative repeater; application of optical
cormponents; optical divider and combiner; couplers and tens; optical fiber production

and process.

T 042524250 ms@oanstoyauasinisthe 3(3-0-6}
(Data Communications and Networks)
Juikeudoundeu : 04252321
L msdsansdonanaziaietrniaciu aniinsnsnnalstisuuudrdudy
TusTansanvurarasauazmadouse unavesnsninlunsdetoya Welansantsmun
" mmdiviedana msnugmstrarasteyalunietis msmuguamMava W30t
fasiu inlettuaine nrsianndunistoyatuiadetis arwdasaivvanaiadne
anrinenssuuasssuuATotonal I R '
Introductiorr to data communications and networks; layered network

architecture; point-to-point protocols and links; delay models in data networks;

- . 58
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medium-access control ‘protocols; flow control; eror control; local area network;
switching network, routing in data networks, network security, cloud network

architecture and system, standards.

- 08252426* \wiatpssuudeasuazansds ' 3(3-0-6)
(Communication Network and Transmission Lines)
_ ﬁmﬁﬁmt‘s‘uvmﬁau : 04252321

asfearsuuuldaanazifae Tassthemsdearsuuldans wadn 1o wes
194 3 199 ANmEUALS, n'ﬁl.‘ddamiauas'msvfuﬁw, nyswdas, Yinansddyg i waila
N sMsddyI #nTeerdy draomey nadaduaeduiuaud nqud aunis Amsudmiy
ATAAEN na ge MasiilgugiuasyiegivasaededygIn MmnsEnuLasmMsaiouTas
Ay Sanrdunduiis audnvasvasaeduuuivands Tuandy Tnaaduga aodeuuuitlis
msgaiauasinmigands msagvisundululmuuniat laesunauud mssumudwgasuuy
wiugalnduazing msdsdngnaiunndniy sinvssmuiaia eeginndaliingga me

Tauenilisa umsguaethgdu

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

current cable standards.

04252427 Ufdanisimnssululasiod 1(0-3-'2?_--_' R

{Microwave Engineering Laboratory)
- dw - '
. FePaBIGIaNnDY : 04252323
Ufidnsiieriusasimnatasiuinidinssululasiod

Laboratory experiments on topics covered in Microwave Engineering.
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04252431** Sdamseiinddmsunnd 3(3-0-6)
(Biomedicat Electronics) '
_ ’Jﬁwﬁﬁmﬁ'uumfiau : 04252234
msuusthugusasdmiydRansmeindsing msiudnuasaoms
el wssdtyaratiihmeinmeenils aues uazndanile Snunzwainvasadadioms
MIUANG FUQNNTUNMUIERIATBTATHIBISTTULRATNRTININANRY Wasn1sUssEnd
ainmsalinddmiutilunsSneauld Barsnseedyanatnih maensavesauld
nsmaigesuarBidniasn dwmduldumsiansdinm whdefiaminfudanslein nsins
s pexRnnesuarilasinswaweildvnisunmd Hanenssdemanumseeniuunie
swumsiurhesutiaenidunieussueagunaimiluies
Introduction to the fundamental and terminology in physiology sources
and properties of bicelectric potentials of heart; brain and muscte; dynamic
characteristic of biomedical instrumentation; interference and instability of the system;
common biomedical circuits and applications of electronics for clinical used; filtering
technigues; 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* myraTeAsEuuinimds 3(3-0-6)
(Electric Power Systems Analysis)
SRaaTeuNInDY : 04252356
Augrusruylndaids pmduiusu U Ihuazuuiumslvamdelnia
msfauaumsinardstiihveanissiuialiiy nsinnsinisdnesuuvannas ms
iamsimsdassuuvliasnns wiosamvoassuuliidrds nassuiunussvusgn
Usyniia At ;
_ T Fundamental of power system; Voltage and'"-'b‘o_\}ver control;
L. Symmgtrig:’al".arid . unsymmetrical short circuit analysis; Power- 'sys;cem stability;
eqc}ﬁomigél $ystemn operation; electrical power quality. B

ey 04252452** Uidnsmsiarsdssuuliihids - 1(03-2)
R (Electric Power Systems Analysis Lébprétor’y}'
| IidesSeuannen : 06252356
YFTEmsReafussuutiihmds wasmsitensissuulnihinds
Laboratory experiments .about Electric Power System and Electric Power

System Analysis..

* sagdunlaimi
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04252453* ATBaNIULSEUUTATNY 3(3-0-6)
{Etectrical System Design)
JuriiFeadsuntey : 04252351 _
uu“.uﬁﬂm'saanuwﬁ'ug'm npuazINMIgINISAARsEUUIHR LuuksuS
Hefids Awdaziadaliih 519 gunsoluasuiusiinih msdwaaunse msuFulg
Usznaurial kasmiesnuuunesyaiuusyy mssaniuusesiniuasadinsuazgunsallui
MIBBNUUUNIIUBIAES M5NMTE aretey uazaradsssm ssuuliignidu msdun
d993 TEUUMsAeRsRudmiunIsARsImlngh
Basic design concerﬁts; codes and standards for instatlation 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 calculétion;
grounding system for electrical installation.

04252454* lsrdnsuazamillivheon 3(3-0-6)
(Power Plants and Substation)
JuiiRaadouinniou : 04252351 uay 04252356

nsmnnse Tsadnsidsiion Tsednsiadloh Tssdnsmdeioruuia Tse
dnsind Spdnsdom Tssdnsindnh Tssdnsidsiinedes umderudamdamummdon Ussam
vasaniilytih gunsalluamillvih ansmedsaniilifi ssuudaluivesamiflvi ns
taaiudhein ssuunssieadiu _

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; erounding system.

04252455 mistlosfussuulnihringe 3(3-0-6)
(Power Systém Protection)
FiidaiFEumnou : 04252356
Auguuuslfianisdeai nisulatnasfuvasdyyiunsinin
gunsaillasfunasssuutieaiu mstiesfunssuaunazaufansesasiu mstlaafuuuy
nar19 nMsdaaiumedidlasldSiadsesznie msllosfuarsdilnaliTiadime mstloaiu
wewnes nsdasiumifowas nstlesiuiadasiuila msdesiuluunvesda umiwesgunsol
Hoariidvia |
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Fundamental of protection practices; instrument transformer and
transducers; protection devices and protection systems; overcurrent and earth fault
protection; dlfferenual protection; transmission line protection by distance relaying;
transmission line protection by pilot relaying; motor protectior; transformer protection;
generator protection; bus zone protection; introduction to digital protection devices.

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

vmientsadnidfhuuunszaieal inaluladusmsudatidiuuy
nssvednnalulagndaudylouiarmdamumuioy msifendenin mansenumamaiia
s sRanitiuunszeisessuusming i msgudes dnunzianizusiiulvi
ryaniudede nstieaiu mstuavedvnan ndnsandes nseldnensmadsugmans

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

04252457 msvuindeudhelnih 3(3-0-6)
(Electric Drives)
Jiisiaadoumriou : 04252351
dmsznevrasnsiundousuini audnvauzyedlvan vauluanis
Uiinnsresntstuirdeu mmusnusines vuiauasiddaiy audneassswinuseda
wazanTvawaned nsiuuelmesnssuanse mstunawisinseuaady ssuunsiugedls
wewmes asyseandtishiuedoululsenugaamnasy
Electric drive compone'nt’s, load characteristics, operating region of
drives, braking methods of motors, power transmission and sizing, torque-speed
characteristics. of etectric motors, DC maotor driVeg.., AC motor drives, servo drives.
systems, applications of drives in ihdus‘cfial automation... .- -

04252458** - mmndefstiiesuressuuig - - _‘3(-3_-.0'-6)
(Basic Power System Rellabmty} L o
npveImTediald mmmsmaasvmanuua"‘tuaﬂivmanu mu.xhan
wuusiaiisnasbirodios HedFummmuiunsduman n’mhzan&'i’mumsmemuuum
uns uuuihdses uaswusaehdstuduendedsld ssuutuusynsy sevusWeuLUTLY
syvutdournedn ssuushdounuudisor msias sl TN nssumimsaninen
assrunanalntatadnemshaswuueuinla -

* w3 nUntw
kel ‘3'7&!3'&'}11"5‘1}1}?4 62



up.2

Rules of reliability; Independent and dependent events; Discrete and
contmuous 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** griuelnlussuuliids 3(3-0-6)
' . (Harmonics in Power Systems)
, Auamiasuaivlissuulwimss  uwawindaasuelln  wansemuan
grsueiin mednesueiin  wmsgssiussuein  msiumzgvesersuaiinlussuulnia
ide meideesueiin |

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

power systems, harmonic elimination.

04252461** SEUUMUANAIVA 3(3-0-6)
. (Digital Control Systems)
Iniidaadeuantow : 04252362

ﬁzuumuquﬁﬁﬁ'auasﬁ'aa&auuﬂﬁﬁmﬁm mswlasdunasmsussuiana
deyayrau msuvasduaznisuasdnnuys Haddudielau uminamuuuvden nsmnisivares
é'ry,nptu mﬂuﬂmu.ﬂ'sﬂmu., m'ma'l:.mnn'mﬂu'lm anuannsadunala aAnudiatiosniw nng
mummmm.maﬂ

Discrete-data and digital control systems, signal conversion and
processing, z transform and modif' ed z transform, transfer function, block diagram,
sighal flow graph state variable techntques controllability, observabitity, stability,
optimal control. ' .o

04252462 | ‘mseumsiaialdsisi 3(3-0-6)
e '."-(infro'duc'tion to-Dyramic Control)
- 'J‘u'wmaat'wumnau 04252362
LLUU'Q’EﬁFN‘Lr n:uﬁmu" ms’.lmﬁuuﬂ'muﬁmuu nsesnuwuudiniiamus
':'u'IJ'uﬂ'JUﬂ:lJL’Jﬁ']I.I.UUhJFIElL‘NEN ﬁm‘tluw?ifum'ua\:tiuuumuﬂ:u'l:uLmlau
State-space model; state-space analysis; state-space design;
discrete-time control systems; describing functions of nonlinear control systems.

e segiulsy
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04252463 sTuuRuURILUURSSHTUSUNATA 3(2-3-6)
(Programmmable Logic Control System)

Mﬁﬂ}Jaﬂ’!’iﬂ’)UﬂmWUﬂ'}ﬂU Tﬂ'ixlﬂ'i’NFl'Jﬂ‘?UﬂMlLUUﬂ?‘iﬂﬁiﬂ?LLﬂ?N1ﬂ
m}n?m-uauasum davon m‘.'MlEJ'UIU?U.H‘S&!E‘HMiULﬂ?ﬂQﬂ?UﬂﬁﬂﬂnM‘](ﬂiﬁﬂuﬁ'}ﬂﬂ NTATURAN
lﬂ'i'rN‘GﬂSllaunﬁu'U'Juﬂ"lSﬂ'JULﬂ'iENﬂ'JUﬂ&JLWENWJLﬂB'J llﬂa’ﬂ’]'iﬂ'JUﬂHllUULﬁ'ia‘!ﬂﬂ W SUUNS
ﬂ‘)Uf]uiuau'lﬂa m'saanuuusvuumuqumwmtﬂ'smﬂniaﬁ'ium Ugumn'ﬁl.f}ﬂ'nfmt'samﬁﬂu
i .

Fundamental of sequential control, structure of programmable
logic controller, input and output devices, programming for programmabte logic
controller under international standard, machine and procedure controlling by
standalone and network, remote control system, control systém design for automatic
machine, laboratory experiments on topics.covered.

04252464 NTSATUANNSZUIUMS : 3(3-0-6)
(Process Control)
| Afiseaduunnau : 04252361 uay 04252362

ANTATUANNTSYINNTS aqﬁﬂssnaumwzuumﬂrg&n&su‘mms sEUUY
mununszyiLuulideioasuuuRaiiles SEUUANANLULALEA MsaruAuuuutdaundy
mimunuruuiiaunse n1samuRuLUuliu m‘iﬂwﬂuuuumﬂms‘m FI'JE}EJ"NﬂT'U’JLIﬂ'ﬁ
muaslugaamnss

Process controt; elements in process control system; discrete and
continuous process control system; PID control system; feedback control; feedforward
controt; adaptive control and predictive controt; examples of industrial process control.

<. 04252465™ UIANSMIMIUANATEUIUMS . 1(0-3-2)
. (Process Control Laboratory) . -
. IdssSouinnau : 04252464
e UfiEmsiRniuFsMiFsuliAninisauaunseuiums
Laboratory experiments on topics covered in Process Control.

= vz - 64



uAD.2

04252466 mImupmeRanRtmesiugei 3(3-0-6)
(Real-time Computer Control)

LUEHITZUVULIEIDN Ll.u'iﬂ’]']uﬂﬂ‘!li)\lmiﬂ'wﬂnﬂ‘wﬂi}uﬂ’llﬂﬂ‘i FEAN I
ﬂ’n'smuﬁm)‘uﬁuﬁmivnﬂiﬂi"ﬂnﬁﬂunmﬁﬁq 'usmsmsmummwummﬁLtﬁ”ﬂ']‘iﬂ'ln'lsaanuuu
TEUVIANAT TeUuUHudns n'ﬁl.'tluuTU‘mn'mQ'tlu‘mn'lmﬂ'nﬁuL’Ja’lﬁm MydmIung
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% ssuvvueudi oy 3(3-0-6)
(Introduction to Robotic Systems)
Jeweaieuunnou : 04252362
AMSEBNNUY MFILATIEY NTAIUANRAENTALTNNYaINalnYusus
nsldRialeniusmdusaumansuaznarand mrniiemeiendsusugesuaziduii
NIATUAN MFINURLY Fdeviminastiyan
Design; analysis; control; and operatlon of robotic mechanisms; use
of homogeneous coordinates for kinematics and dynamics; camera orientation; sensors
and actuators; control; task planning; vision and intelligence.

04252471* maysnYiaznTInAINENI

(Energy Conservation and Management) .
fmu"s’ﬁ'uﬁ':u-uawszﬁw%mwwﬁqmu Mﬁnuaﬁaqﬂivﬁw%n']wwé’ww
wanmwmﬂsuawﬁmwwaqa']u'lua'lﬂ'ﬁ WaEaRAIMNTIY NTIIRNISinan n:,]wmauau'uaumu
mnawmnumsaum‘dwaqmu m'iﬂﬂmiuanLﬂi"lvwwaw'lu'lummmauaﬁmwnﬁu 56l
dnwasmavainield waq\nuaaﬂm.lﬁuaﬂﬁn'm'luiuuumuaaqm‘m FBUUTTVIBANSDU
nazszUUUSU ene (taeied) uamasama'mnssu NISHANT I u’m'sm'smsamnw.a.,n'mm
miwa«’mn'l'sua"n'ﬁ'nﬂﬂ“wwnm'svsmam o
Fundamental of energy efficiency. Principle of energy efficiency in
building and mdustry Load management Laws and regulations of energy conservation. |
Energy Management and analysis in - b.u;ldlng and industrial. Technicat aspects to u_se
energy efficiently in lighting sﬁfstem,'"heating ventilating and air-conditioning (HVAG)- -
systems. Industrial motor. Co-generation. Energy Conservations and management
measures and economics analysis.

T * swdruUalwi 65
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04252472 sruutiuasssuudganaltuenms 3(3-0-6)
(Electrical Systems and Signal Systemns.in
Buitdingr
ssuvidamamdstnd szuvinsdnd szuwdse ssuuidy w3 sz
Hostuthuin iwdesiiinbihdises svuuBug dmveamsaislm
Fire alarmn systems; telephone systems; sound systems; MATV systems;
lightning protection systems; standby generators; other systems for modem buildings.

04252495%* nswRBNMIlAsaMdanssuinh 1(0-3-2)
(Electrical Engineering Project Preparation)
NSRRI DA U BlASNIUNISATINDNATIUAL T MATINATIVEY
Preparation of project proposal, literature review, and progress report.

04252496* Saaawrsmdenssuliih 3(3-0-6)
(Selected Topics in Electrical Engineering)
Anwihdafiaulanadanssuliiuasreninnes lussduliugnd
witaiFenudsuivhusiazaiansfinmn ‘ |
Selected- topics in electrical and computer engineering at the
bachelor’s degree level. Topics are subject to change each semester.

04252498 tymieg 1-3
(Special Problems)
asAnwduasmsimnssutiihlussiuiSgansuasieudsadouiu
T | '
- Study and research in electrical engineering at the bachelor’s
degree level and-compile into a written report. L

- PR
]
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04252499 Tﬂ'ﬁﬂ'tﬁﬂ':ﬂi:ﬂﬂﬁﬂ ' 2(0-6-3) -
7 (Flectrical Engineering Project ) ‘
Jyrfidesidouanrio : 04252495
Tasswwinbauleluuussingg vasimnsnilnih
Interesting projects in various disciplines of electrical engineering.

* wdniiudse
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"Basic "principles and structure of the 'cii'mpx'ﬁ:e}. system, hardware and software relationship,

design and develop appllcabons using flowcharts, data structures and variables, mathematical operation

and numencal logua dedsion process and lteratwe operatlon sub - function programming

and

procedure, array data structures, file structure, high-level language programming conceptual, basic of

visual programming,
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Basuc def‘ nitions and theory; isotrapic point source; power and field patterns; directivity and
gain effi c:tency, polanzat:on 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- penod:c antenna; aperture antenna; microstrip antenna; modern antenna for

current applications; antenna characteristics measurement.

8. 219158 doU
swazdsamuiiusnglumned 3 4o 3.2
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’ *Electncal power system structure; AC power dircuits; per “onit system; generator
Chal'aC‘tEHStiCS and models; power transformer characteristics and models; transmission line parameters
' ap,d m_od_els, cable parameters and models; fundamental of load ﬂo,w; fgndameptal of fault calculation.
8. eavshfaay

swaziBunnuivsngluvsned 3 do 3.2
9. UHUTNANINIIATE AT iuisteunmsgunanisifeuinnudngrsgsiedvn (Curriculum
Mapping)
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FRIUWIWIBINGY. Renewable Energy
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) lntroductlon to energy systems and renewable energy resources. Pctenna{ of renewable.
_.resources in Thalland. Dufference ‘of conventional and renewable energy technologles Energy storages.-

o Laws regulat:ons and pohaes of renewable energy. Economics aspects.

8. a‘msanaau o
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o,

JuRsaGsuwdaunu il
Fuitsairsnian Tuv 16 1@au NuAYWUS WA, 2560

o o

inguszasdlunnUaeivn
- * . .y Iy in eadw ul a w
ngsfunarniandukaznssuunisgy ibiamsadnunuuninsmiseiigainazannsalinu
1 annmlensisuvuudsdyansunuruuuidld annsediansiasssouztesszuuld dilsds
R ) Vo . w 1w Y F - -
nswhsiadyauinwudde madimiavewygiu sruuvaeteddgaouasansriund wada

msusaRATY YodygIrnFIRIaKUUTRIEAUMLA

7. Aesuieneder (Course Description) o

msmunay Anuisiduaznszviunisdy ﬂ?qﬁe‘i"fg’:y'ﬁﬁl_ wudladluniamiosfian mnsIedy
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Review of probability and random procesé};'-‘siénal space; minimum Nyquist bandwidth; signal
detections, AWGN signal, digital modulation teéhni.qid.és, sigrﬁé'-delta, and its performance analysls;
synchronization; equalization; introduction of information the;)fy; source coding; channet coding

multichannel and multicarrier systems; spread spectrum techniques; multipath fading channels.
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2SI Data Communications and Networks
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Inttoductlon to- data commumcatnons and networks layered network architecture; point-to-
point protcco[s and lmks delay mcdels in data networks medium-access controt protocols; flow
control; error controL local area network, swntchmg network, routmg ln ‘data networks, network

secunty cloud ‘network archltecture and system, standards. » s
ammsunaau'_ ST
e -
swandsamuiivsngluvned 3 4o 3.2
o} - ) - .
9. uaukanINIIN TR wA NS uRAYaUINATI NRANIRSsuiIINKANgATE I U (Curriculum

Mapping)
swazBeaaitsnglumnad 4 %o 3
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) Wire and vwrelss»commumca'tton wire communication network; Y, 2 F, G, H ma’mx relation;
. connection and basac drcuits, network transformation, transmission quantities, 5|gnal transmission

circuit techniques, wave fitters, attenuator, impedance matching, transmission line theory, equation,

solution for low, medium, high frequencies, primary and secondary <onstant; incident and reflected.

waves, standing wave ratio, line cl;aracteristics for open, short, terminated load, lossless, and lossy

lines; reflections in tima domain, bounce disgrams, nearend and far-end crosstalk, differential
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signaling, composite line, types of cable, and unshielded twisted pair and coaxial cable, curent
cable standards.
8. a1m3dfaay _
11ﬂasti‘)ﬂmmuﬁﬂﬂngluuu'mﬁ’ 34032
9. unuisannnIzEaIRUintaIAT UNANsEEu TN wdingRsgTIETN (Cumiculum
Mapping)
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. Introduction to dls‘cnbutedgeneratlon Technotogies of distributed generation, Conventsonal and.';.

rénewable energy technolog_tes. Grid inmterconnection. Technical impact of distributed generatlon on
distribution system. Loss. Voltage profile. Retiability. Protection. Load flow. Smart grids. Economics

aspects.

113



8. a13dfiaen
- - ")
eandvaamiusnglumned 3 4o 3.2
J LA Y - » ot - -
9. unuARARINITNTEEATNEUARYBUINATI UNANTRI BRI MRdngasdneien (Curiculum

Mapping)
= - )
Twazdeanuusinglunni 4 48 3

L]

114



4
t 29.30. 1-1

- _ S wuuiavevailnneivtn
sEAulSgand
. ’ maddamssiliiihuazreniane? ausmetdianduasiaanssuatand
monraadunssiesi Jndranauas

i Fumanhufin (wussne-wa G- Ardoaue )

1. i 04252971 3(3-0-6)
J - - - LY
Fadnmwmlng asaudnduaznsdansnas
A - . W -
ITIPIATEINNGY Energy Conservation and Management

2 nednivedaeglumnsiusziusiayed il
() vrmTudnemal nguanse

) wnerawzhvdngrsianssumantingn masinmssiii
{ ) Fmamsiiy
() wamndan

( ) wuwindanal

{ ) Fwinidwmivwingas Laraery!
- 4 L 4 - (] 1.
TMADUITUNINDU il

w

AL sy ¥ vt
TUIMRINTVUNIBUNY Taidi

v e . - | w
AUNIENMIYIYT Juil 16 1au NHATWUS WAL 2560

& oA

TaguszaRlumailinneian

’ TagduFpuaiviouebinnmadudreiueyindwdnu dsiuddnsseewiuazadvayunasms

msawindndunilueraisuasinnugaamnssy AniuSwstilidatddiauianudilaiiinimnsey
i a ¥ - - r P I (YA

warTimsiudpmslindinusasgunsailih sufiangpmnedn divesiunisoudndndnm

7. Moduwseden (Course Description) .
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Fundamental of energy effic idency. Principle of energy efficiency in buuldlng and mdustrv Load
management. Laws and regulations of energy conservation. Energy Management and analysus in bunldnng
and industrial. Technical aspects to use energy efficiently in lighting system, heating veqtilating qnd ‘air—‘
conditioning (HVAC) systems. Industrial motor. Co-generation. Energy Coriservations and management, " -

measures and econornics analysis.
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A193u w83t (Course Description)
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Preparation of project proposal, literature review, and progress report.

8. 9WIsLABY

- o
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Interesting projects in various disciplines of electrical engineering.
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Basic - -structure of modern computer
systems; | datar representation- in  computers;
algorithmic problem solving; program design and
development rnethodolog;r mtroductory
programmlng usmg a h:gh -level programmlng
language- “programming practlce in computer
laboratory. )
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Computer concepts; computer comp_c'mgantﬁ; )

Hardware and software interaction; Current
programming language and Laboratory
experiments on topics covered.
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Definitions; basic concept and units;

resistive  circuits;  dependent source;  circuit
p analysis; network theoremy graph theory; energy
[ storage elements; first order system and second
order drouits; sinusoidal signal; altemating cument
steady-state analysis; three-phase circuit,

efuinsrwle (Colrse Description)
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circuit theorems; resistar-\ée:_ inductance, and
capacitance; first and second order dircuits;
phasor diagram; AC power circuits; three-phase

cireuit.
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network f-unr:tion; laplance ransformation and its | network funciion; taplance transformation and its
application to circuit analysis; frequency response; | application to circuit analysls; frequency response;
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transformer;  two-port * networks;  three-phase | transformer; two-port networks,
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Basic digital systems; bootean algebra; digital
desien techniques; logicgates; logic minimization;
standard combinational circuits, sequential
direuits; flip-flops; synchronous and asynchronous
sequential drcuits; PLA; ROM; and RAM; arithmetic
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Basic digital systerns; boolean atgebra; digital
design techniques; logicgates; togic minirization;
standard combinational circuits, sequential
circuits; flip-Rops: synchronous and asynchronous
sequential circuits; PLA; ROM; and RAM; arithmetic

125



TIVIYUAY

neTiTuup

Adwammas

circuits; computer-aided logic design.

direuits; computer-aided logic design and
Laboratory experiments on topics covered.

8. 3mddaFay

- - )
Twasduanmidnaghoeai 3 ¥ 3.2

al o - - » w - .
9. uﬂuﬂllﬂﬁﬂanﬂizﬂquﬁ']‘l”Wﬂﬂ‘uauu'mig'!ﬂﬂﬂﬂqiﬁﬂuzam“aﬁqﬂidﬂﬂq'ﬂq {Curricutum

Mapping)

- g w
Tandomuiivsinglivnen 4 4o 3

126

»



wwausssliulpngin
sEAYSUIAT

-

mwpvimnssliilazsaiinae? susinoaiariuasinansawnand

Imnesinfimiosd Sminanauns

THUN. 1-2

fumbein (trusne-siRm T Anseauas)

1. widim 04252231 330-6)
Hadnamnlng Sanmairnnssulish
d_a "
VT INTEINNOY Electrical Engineering Materials

P | ) - -
2 swiviiveliulnadlumuanissesaudingand Al
() WOAIATERE NRIAN. e

) wmsdrameluwingnsimnssunarsiudin ary RNl

{ ) snomiziaAy
") Synawzdan
{ )} wuwhmdanas

] Assunsi (Course Deseription)

-AnuAugruvasianuds Tsadhe voseasuds
nmiidag msmnenlanavosiamne
'R aiRwend autAvnsliin Indidnndn duR
wiwiliin mmmﬁa_q‘m‘a_ni}'imum

".Fun;ﬁ:a.n;ényétsbf s;')lid"d;aterials;, structure of
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electrical  properties;  dielectrics;
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Structure of materials;-electrical pfoper;"ies, i

of materials; magnetic properties of rﬁa,teﬁals;-
electrical conductors; Introduction to
semiconductor devices; superconductivity; solid,
liquid and gas dielectrics; applications.of materials
in electrical system.
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and its applications,
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lalon isdtamisitassantuunesIomTIuEd oty

‘Dia e 18uavoa Buulawa uaxtlatifulaea

ﬂwnmumsmmuﬂuua“mnl's.qnﬁ T.unatmaww

Semconductor dev:ces device currentvoltage
and freqn.rency d1ara<:tenstnc analysus and design
of diode curcwts, analys:s and design of BJT, MOS;
CMOS5 and BICMOS. transistor circuits; operational
amplifier and-its applications, power supply
mochte,
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8, awnsdfjanu

msanduarmmTInglumed 3 fo 3.2

- o = - » a - .
9. uﬂu'ﬂuaﬂﬂn'ﬁnm‘wﬂ'ﬂﬂmﬂﬂﬂaun'\ﬁfi']ﬂﬂaﬂ'ﬁi?uuﬁm“ﬂﬂﬂﬂié"ﬂn'ﬂ" {Curricutum

Mapping)
meaBusamiivrnglumned 4 4o 3
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FEAUTSIURT

MArnsaibituazeafinasd ansivweAEe s sATand.

e ngaaiiweiem Jawinanauas

un, 1-2

frunmnbeiin (w.yssng-mfiRns-yu fosiomns)

33-0-6)

1. T 04252321
das .
Fa¥s i mlne winmsaoans
L S o
Timndingy Principle of Communications

- o - ' - -
2, ywiymvadinipaglunonistssiuliynins sl
() M TAN AT NN T2,

) wiwirnanshmingrsimnssumansiude avrdrdamsabbh

) Fenanizdedy
{ ) Fvwawdan
( ) wmadsniai
{ ) Jyndmsdmiuvdngas

eI,

-4 .
rRaasnday

3
4, FwwnanSvuwioudu Wi
5.

.

. uidaisieivn

[

6. AaqussddlunRAnA Ul RN

04252314 dnyanninayszuy (Signals and Systems)

Fui 16 Wau runiud va, 2550

4 4 » a “ e - -
wobrdonadn: u.a::smmmsanmmnmﬁ-‘m‘mn‘mn}:mun'nmuaauuasmiﬂssnuqmmwmmnmmumaummgﬂu

aadiszAugaufing
7. amaTsudisuntsuiudyensin
T3 _ swivniiuin FAsulas

04205321 winadsitaars 3A306) | 04252321 wanmsAaars 3306) | - Waguniaim

Principle of Communications Principle of Communications
iseuimanieu 04205311 TnfReuowmnia 04252314
Trondnmdeui i FniReiounoniu Lifi _
Armduginehn (Course Description) fhatuyeds (Course Description) - ii%fudqaﬁ‘:a’ﬁmunu’m

ssuvdeans Sandndygnadadygn )
TN m'm'\waaatgmm ammmua-mmm ms
| sy MInILEE
anuaumxm nEAnUMTdY woAnsTuasdyme
uzaanmamnmﬁ’mmmwmu nqufimitndiedn
it msaammuunwa Lﬁnnam:u-um RN
neiudtgens MsnardnaRaie ndsesudygnno
fiwmrziign aranheeduamuianam

Communication system, signal to noise ratio,

Ema-umsvuuaams uuu'l'umunmua uasl§ -
mu/ﬂamuq au]nmmmmurmm n'mh..qnﬁ'[u

aunmﬂuama"mmﬂaoﬁuus mmamaamauam :

fAan lBlEm maau 1aa|.aau laﬂlml mumaﬂmn ‘HLEH

amtg'lmsun'm'lun'lmammwamaan n'rsuanma .

uuumauuun ‘In'lt]tlgﬂ'l!ﬂlm'iua"n'l‘ﬁﬁ‘i Auras
ayopar nipaanuuuiad Madi FRdr Ay
walinmalafminddnyqno wowfdy fFdn seuu
awdsdann nvuwinssnoaiiivg ssdszney
zudlulasian msfarsamidion nsdoarimaas
aasy
Communication models, wire/cable and
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Msivwinigp

s o ad
FWmwasuuay |

channel capadity, sign:.sls and vectors, signal and
system analysis, amplitude modulation, angle
modulation, random process, behavior of analog
signals In the presence of noise, sampling
theorem, PCM, digital communications, signal
space, constellation diagram, digital modulation,
optimum receiver, probability of error.

wireless/radio; Introduction to 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 rr{;dulaﬁon;
sampling theory and quantization; pulse

| modutation, PCM, DM; multiplexing technigues;

introduction to transmission tines, radio wave
propagation, microwave components and
communicaﬁon, satellite communications, optical
communication. ’

8. 91913d¢dau

swazdumnmiiringhsanad 3 o 3.2

- [T - » [ - .
5. uﬂuﬂllﬂﬂ“ﬂ'ﬁﬂiﬂ"ﬂﬁ1'1”51.|ﬂﬁ'da'l.nl1“72ﬂuﬂan"ﬁlﬁﬂuaﬂ"ﬂ“ﬂﬂaﬂfér\ﬂ']'ﬁq {Curriculum

Mapping)

swanduaaniunaglumnmi 4 fa3
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wuuuarninijssit

sTAVUSYRIAT

maTianssuiiiitasasuine? ausInenddRsuat IdmNISUATERS

InmvRletinseiiosh Jminanauas

W, 1-2

Frmmiheia (v UL UioRm- v Anyihases)

3(3-0-6)

1. e 04252323
Fadvnwning Fnsaibilanod
Foirnrndange Microwave Engineering

o - o - a’ -1
2. ivnyeliuuedlumnainssaudiyyins A

() wneAnenily g E

) womsnanEhmangrsirmonsmmansinfia amuiivdsnsuiith

{ ) FranislAy
) Frawsden
( ) wnerEemad
( ) SrwiSnrsdmiuninggs,

awnim

3. SwidsaSoumntou 08252381 mumusimidntiiuazndy (Electromagnetic Fields and Waves)
4. Juiidesdoundouty Ll
5. Sufisaviasieita Ful 16 Fou nuATHUS WA, 2560
6. InguszasRluasiR/UTB RS IY
WslWrenrdswazserfunsdminenasmerumunsrrunvnudsutasnlssfugunmmsAinyaunsouinasg
AnAiszAuaRufnm
7. madEsufisunsuiuuisein
3V UAY eFeniiulse Feidnuuas
04205444 Sansslilasion ~3{3-0-6) | 04252323 Frnssutulanod 3(3-0-6) - Wibusvaivr
Microwave Engineering T Microwave Engineering
Juiifecinanio 00205341 JyiveaSuumnriau 04252341
IgfisaSoundoutu L Suitrpadoumiondu Lif
fedueiedT (Course Description) feBuieseie (Course Description) - Juupdedue
+ aumsvasuundiaduaziovluveuin msnuuaNmTTesdindia AduTru awda 53

nepufeneds winiwedioa mIlfalinrria nsuied |
“ " R ST A
Aoy awddtulanouasviohedy -

Tulanamislvanefuasiawmes niiamewngs.
Tulrsod pswdadwasnanindnm msimaznms

Uszendtulasion

Maxwell’s equations and boundary conditions;

transmission-line theory; s parameters; using
Smith charts; impedance matching;, microwave

transmission line and waveguides; microwave

dganabilasiuazvetaiiu mylmneilasmine
Tulasod - Bufusuduatisafunaznseuaifisufss Lunsn

1o wuamuaadyiu madhgdufivauduasnisgu i

rdaiiulaso nvsudidaasfiemansdaiou dansas

[ L R % . .
- Taitase msdendelulanniuuugadagn sruuims

nsuwinssneadttilanot mitardulilasrideiu
msUseenAliay

Review of Maxwell’s equations, plane waves;
microwave transmission lines and waveguides;
microwave network analysis; impedance and
equivalent voltage and current; the s matrix; signal
flow graphs, impedance matching and tuning,
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TIEIIUAY TEivdivipR AvinAnanag
resonators and filters; microwave network microwave resonators; power dhidérs and directional
analysis; power dividers and directional couplers; | couplers; microwave fitters; point-to-point microwave
microwave measurement and applications. link; radar systerm; microwave propagation; basic of
microwave measurement; applications.

8. wsdday

Tandoasainnghunnsd 3 48 3.2

. - - ) - - - .
9. linuRtaninATRwATIEUARYaUIMRsT WRAATSSsL T MNANgRsd 8T (Curriculum

Mapping)
swandsanuisingloanai 4 4o 3
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kuulEiavadSulssIun

seA Ry ns

maidanssdinuatanafinnes ausinsmaniuasddInssudans

InpnvAauMIEIneTA Smindnauns

3(3-0-6}

1. Madn 04252341
Faivmwilneg aunsivaniiiuazadu
"ﬂaﬁmmmé'aﬂqs Electromagnretic Fields and Waves

2. swirivediipeghmnadnssiutioged
¢ ) MATANS Y AFHATTE s

o &

U

) mniriemslundngasimnssmanstdin aniinnsninh

) SruawizdRu
( )} Fvwewmden

( ) mneyndonad

{ %11U§ﬂ1751“§u“5ﬂﬁﬂi

ATt

o ot - . - o . .
3. GtndsaStunfioun 04202104 adiraraniiaans I (Engineering Mathematics. 1Y)

- of = - [
4. GeAsaGouniounu  Lis
o der » o
5. Juhdaiseit
6. IngussaaluntTiRNATuURTe I

o ar
Fufl 16 ou nunmius We. 2560

UM 1-2

Fnwniedin (uxusseng-suufuRms-mdnydienues)

- v “_ a 3
WwelvrerafsauassesiunsinvienaisrumunssuvumIudsULaTATIYsEALANAMMSAMAIINT SUNATE

fadissiusaudinm -

7. amadisuiivunisuiulsessin

“ 3

S1YIAY

sdvTudy

AduEnuuas

3(3-0-6)
Electromagnetic Fields and Waves |
FufiseaSuansiou 04824211

04205341 unnsitndntwiuazady |

TundidaaGoundoniu 1l
AEdue TN (Course Description)
nmyAsTONmeS awibiiialin nguasn

asad Anduasndiny fndusetaidnn ATINY
NSELARUURILASLUULT Ramatasaunsatan
uaraumsiee aunuuingn arsmiloni nseua
n3zdn avnnuimdninihiudsimmiam aums
L unndina uazAfusruny

Vector anatysis, electrostatic fields, potential
and energy, conductors and dielectric,
capacitance, convection and conduction currents,
solution of Laplace’s and Poisson’s equations,
magnetic fields, inductance, displacement current,
time-varying electromagnetic fields, Maxwell's

equations, and plane wave.

04252341 sunnuivdniviuasaiy 3(3-0-6)
Electromagnetic Fields and Waves
Frisaadnundor 04202104 )
SiidoaTmmoniiu Tid
fesureTIv e (Course Description)
aunitihain imhuagleBianytn anug

NIBUALYUMLATIUIN ATIAIUVINY Aunwsiwdn

- o I ; o . . R
dane 'Jﬁﬁ!iull“ﬁﬂ ATHVUEIW au"lu\uﬂ“ﬁﬂ.tﬂihﬂ

RUSAIRILM duntTuundoa

Electrostatic fields; conductors and dielectrics;; | -

capacitance; convection and conduction currents;
resistance, magnetostatic fietds; magnetic
rmaterials; inductance, tirme-varying

electromagnetic fields; Maxwell’s equations.

- Wiluriair

- Yiugadnedunemein |

135




e

. 8. Msididay
Tmtﬁmmﬂﬂnng‘lumaﬁ' 3d032 . _
J . " - .
9. KNURALAMNTINTIBATRISUAAYEUINATIMUNANTRSouERINANgATEIe T (Cumiculum

Mapping)
Twandumisngluanai 4 9o 3
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Maan. 1-2

wuiruessYRulREIN
ssAuFun i
maimnssEidihuatrauiares auzinerariiasidnssuanag
Tarnenefimaifos Jwananauas

Fiunmiia (@u.ussts-anUfiin - Anenosauss)

1. ™ain 04252352 10-3-2)
Fa3uneing Ujiamsinisednsnatrivh
%a’rummé’qnqu Electrical Machines Laboratory

2 TeiniteiulpeghsnnairrsAunRyaed feil

() YA MBI, s msrmsarie

() mnwrmemchmdngarimosimansiudia s 3ednnsldib

'} Fonemziedy
( ) Frnamzden

{ ) wmrwrudanad

O Ty A TEE gy LTy T T SRR | o 1 WO -
3. Juiidaaioumndey 04252251 ndesdnsnatlit | (Electrical Machines I
4. FyiiResSeundondy L
5 Jufidmirrmie il 16 \Aau nuniLS w.a, 2560
6. dnguszasdluntRmu/diudpsein

Lﬁa'!ﬁ'aaﬂné’muasiaai'um1$'ﬂvhtanmsnuuum:uns:mum-m-maauua:msﬂ:zﬁuqnmwmwﬁnmmunmumnsgw
AnisAugAAnn
7. armfirudisunmaiiud i
' niviAy seiniuly Aemduuas
04812352 UAUAmuaTaddnInalnh 100-3-2) | 04252352 UjiansiaTasdnsnaluit 10-3-2) | - WAsun¥aIm
" Electrical Machines Laboratory Electrical Machines Laboratory ’

Fosoadumniiou 04812251 SiRsuitnaniou 04252251
Fiyin paFoumaniy i FymwoFeumToudy 1

105U w5591 {Course Description)

.ﬁ’_lasu'lllﬂu“i‘!‘l {Course Description)
B R N T I
YiamaimdudadiouluTr inTasinina

| I wazunednraein dasdnanalid Il was
FINE I I SV
\503pun Finordas - .

" Laboratory experiments on topics.in

“Electrical Machines | and part. of Electrical

Machines !l-and 'oﬂ;é’r-'relatedtépics.

- — e d L - - .
dfimsinefnsaiisuluin wisdnsea | |

Tivh | uaz 1adoamadnslvish @

Laboratary experiments on topics in Electrical. T

Machines | and Electrical Machines Il

- Vnlpedaduisswin

8. ssdfaan

sandoanmitnglnned 3 0 3.2
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o ) - - ' .0 - .
9. unuALERININIERBATANTURARYBVIIAS I TURAN IS BL TN NANgRTE 1837 (Curriculum

Mapping)
Teanduamuivnngluwned ¢ 5o 3
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wuiguareUFuIURTeTN

sEAUBNRT

mARamnssiidfnazasuioeed susiveraiaaduasinanssuanans

Innemadunsaiesd Swminanauas

. 1-2

Fnmumisin (tuussestufiEmsm Anesisonumss)

1. Wi 04352353
J Ly -k - L)
Fodrnreing Himrefindrds
ol - w
FTarednge Power Electronics

3(3-0-6)

-~ [ - - - &
2 swinfireufuupegdlnmradvrssiudigunT Al

() VRISt NI e

() wrsmawslmdngasimnisusmsiuga adrimnadsh

{ ) Fwnawzddiy
(") Senowizdion
{ )} wrwjyndoma’

O R L1Vt 2 g T T

- -l - 1 - - “ -
3. JenRaadouniou 04252234 nesuazTzuudifnntedind | (Electronic Circuits and Systemns [}

a dv - ¥ -
4. JyrReaGunieuny il
5 Fundnvitmeta
6. rpussadluntawaeAlSud el

At 16 Rou nUATRUS w.A. 2560

o 4w v -~ Lo w -
ma'luaannamuas'sm'mm‘swmmna1'5':1u-rn.|n'mm:u‘mmm‘maa'uua:n'mhsnuqmmwm'srln'u'tmunsaummgw

AnrpliseAvgRuAng
7. MTRudrunTITUURTIsI
Ty nAu . medriulp AeivAruuag
04205486 iinnralindrirds 33-0-6) 04252353 Buinnaiindid 33-0-6) { - wWAsusEIT
Power Electronics- Power Electronics

- | Fdidesdnandan 04205231

- ol - [ s -
Furgasouwsondiu L

"AmduneTiin (Course Desaiption)

InenimrvrasgUniaiadmmsalindidy Taleadady

wade? nindanafantinas voaamhds Tadid
Ansnziamzrsrnswivin unumisularias unuidalsd

~ Ey ar o - -
WnuRRWANSA 1ATuA InFRIUasunseuaadniiu

. o - ry - - ol
| nszuans winandu ninsudasiulylag wiswlaey

Al mstuusmeifuaniuseani msmugaaad
AR msAuAawaRMini Msmoupee?
Wwzanm
Cheracteristics of power electronics devices, power
diode, SCR, GTO, power bipalar, power MOSFET, KGBT,
characterstics of magnetic material, power transformer

core, ferrite core, fron powder core, ‘converters, ac to d¢

SfdenTouinoy 04252234

- dw . w v 1.8

SyrndauFaunSouriu Wil

Aiuna e (Course Descrption)
pudnvuawzaasguniaddnmating

fid wdansugssimaiuidaliih |

wisaasiunssuaadindunssuanse lﬁéa:!“
wisfiunszuansituniuanis m?muﬁacﬁ'p'
nsswaaduilunszuaady Ln?piuﬂaac'i'y
nmsuansadunsuasiy

Characteristics of power electronics.
devices; principles of power convertars - AC
to DC converter, DC to DC converter, AC to
AC converter, DC to AC converter,

- Uiudpedratuweredv

13%
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eTginigp

y ol af
Awhsundas

converter, de to de converter, cycloconverter, inverter,
de to ac converters, frequency changer, solid state
maotor drive, direct current motor control, induction

moter control, synchronous mater control.

8. nsigaau

< J.
mwandusamiiusingluarmi 3 ¥o 3.2

- o~ - v - N
9. WHUAUAMNIIATEIBATIUTUARTOUASE KA BuRINUANgATEMETN (Curiculum

Mapping)
swandyanilsnghued 4 48 3
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- . suulausralFulRin

TSRS

-. medvrirnsnlvihuaseeufioe? rusivedanitasddmsvaand

ImanuneiunstivsA Fminanauas

YN, -2

dnrnmibisin (nLurmg-sudfiRmTw Anedoaues)
L T 04252355 33-0-6)
Fadnnmnlng Irmsnitbiuseg
Fatsnmdange High-Voltage Engineering

- 4 - - -
z swivWsaufudpadlumnniszaudiungind Reil

o &

{ ) WoRIANS NI NENESE. e cmsmnsscn

) wersianyludngasimnsaiansiadin ar3ninninil

{ ) Fomzvshu
() Srnomzdan
( ) wuwhwdomas

O M1 T o T AT o MU 1 ¢, 2 NSO .
-l w - » ™
3. Jumstandounnau Wi

- e a ar -
JeRanisunsounu Ll

ol

NIRRT BT

- »

6. dmpuszamAlunisWa/USulnedn

U 16 Wou guAtwWus w.a. 2560

o4 aw » - - a -
mahﬂaaﬁamua=7aqsun'mnmtanams'mnunwns::u‘mmmmaauua:n‘:sﬂs:nuqmmwmmnmnmmauu'm'sgw

) AL TEAUgRUANYY
7. mmanfudisunstinipnsin
TWIENRY il FauAsuuas
04205356 Imnssuliureg 33-0-6) | 04252855 Jmansnildihang 33068 | - wErusiadun
High-Voltage Engineering High-Voltage Engineering
Fyrinasdmanrdou i | Soiweainondeu b
SndoFouwiautu bis SyritfonTmmiauiu 1 ’
AradusswieT (Course Deso:ipu‘on)- ARIUUTIH (Course De_saipﬁbn) - WwipdodneTein

nsliuslnilitbusidugs sasusdudubusswy

s n1‘51;i1\”ﬁnui§i'ugm';ammnaau wnlnrs LRy
- @ wislpmiaunsasareiosau Wiy mnusnaTad
-1 lwaynuudia reamz uazmaude emianyamaaouutedu
) g mﬂhz_a';uz‘ﬁri‘uén;lw

o ool Uses-of high voltage and overvolage in power
R : systerns; Sel;i‘mﬁm 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;
- insulation coordination.

(X ]

msliﬂi:'[uiu"lylﬂ'\ix_a-{ﬁ'uqa uazunmriulus=w
i msﬁxﬁnus&i’uquﬁahwmgau wialanTstausaiu
T wndnmmnuuazaTATssalh msasna
TunwrunAa yasiay uaz el (naTANTIAAOULTHY
Gl suiiosahi mssafudmou
I Uses.of hith voltage and overvoltage in power
systems; generation of high voltage for testing: high
voltage measurement techniques; electric field siress
and insulation techniques, breakdown of gas; Uquid
and solid dielecuic; high voltage testing technigues;

| tightring protection; insulation coordination.
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8. amsdtiaau

: 4 d.
Tuazidessuiunnglumeh 3 4o 3.2

oS o oa o W . Y .
9, wiuAinanINIsNTEIAMUARYBLINATIUEAN SIS LY I INUangAsg oY (Curriculum

Mapping)
meamBosamiisinghnunai 4 §a 3
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Snsnvadunsaiusd Jainanauns

L i, 1-2

Tuonnbuiin (anysse-mUfiRm s Ainydionan)

1. a 04252361 3206}
- - - -
i nreine idasdiotauasmsimmeinih
- . -
S TTVINTRIRNNY Etectrical Instrumentation and Measurements

2. irmyeuTulpedlunuiaivissiudingyed sl

{ } e An il NNaT e e

) weinemslimdngasinnTumansiadin awdrrininssiii

(') Jamisiadu
{ ¥ Fmawiden
{ ) whsndanas

whowasrmIgumTimsiih Ussunsas
auamFvpndssliaa nriieTisineyia mainnTzu
. ua..uﬂnu‘l%m..uan:eua.n-:-uaaaumummumn '_
1 wuiiupusionuasAtin mﬂnmm n':v.h-naumaa uaz -
| W TS TR AR Anrunsiing uasfr
anbey msFanr mumm ~fumm argnpru :
'] s muﬂm'lwﬂw Bl armd‘inshia s"nu ns
oiin Smaods mnhumuu _ ' B

- Units and standard’ of electr'a{ measurement'
instriment  classification and charactenistics;
measurement analysis; measurement of dc and ac
curent and voltage using analog 2ndt  digital
instruments; power, power factor,
measurement; the measurement  of

and energy
resistance,
inductance, and capacitance; fraquency angd

mhmanaaumsiaelnth disnvuay
.qnimm‘iumﬁmﬁai'n MTHATIEVNTIA MIdanTEuA
uazusaRtshnTzuansasnTskaaduaiadiosa
uwgnuzﬁanwﬁiﬁ'a Ayiaitde Apdszngunind uas
Wi MERAATERTIRTL SaaTaieath wavAn

- . Fl 0 ar
admriulizy mrsiamrud Amanas - Sam dygno

sunte mudaslsd nsfudiou

- Units and standard of electrical measurement;
instrument classification and characteristics:
measurement analysis; meastrement of d¢ and ac
current and voltage wsing analog and digital
instruments; power, ﬁowar factor, and energy
measurement; the measurement of resistance,
inductance, and capacitance; frequancy and

O B LT e T T T SOOI . 1 o . s OO
- -] - . - P .
3. GumdaaSaunmiou 04252211 ArsTasinfeesliih | Electric Greult Analysls 1
- a - a ™
4. AvmeenSvuniouiu Ll
o o o - " - s .
5. Suidaisedn Fuil 16 o qunus wa, 2560
6. dagusrasdluntsiaunAlTupseia
tﬁ'a’lﬁamﬁé'muas-mi'ums5‘aﬁ1-.anmmmmmunszmummmaauua:mrds-.'ﬁ'urgmn'mmsﬁnmmnmaumusgw
ANAIEAUgANANA
7. MmnBEsudisumsiisuRneivn
- - -~ " y od ol
TIEITHRAY E UL RIS GEVNELTRIGE
"Oﬁzosxt.mﬁmﬁai'nuasmﬁ'nmlﬂ% 3(3-0-6) | 04252361 stasiiomuasmsiavmaluih 3304) | - Watunain
Etectrical Instrumentation and Measurements Electrical Instrumentation and Measurements
FwiRsGmnnday 04205211 Jufanauwniau 04252211
JrRpwsrunouiy g SuiRondruwdouiu 11E
fiaduiarswTen (Gourse Description) |} fainuswivn (Course Description) - sl pmasvesisin
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period/time - interval measurement; nolses;
transdicers ; temperature; pressure; low; Level;
displacemént; speed; calibration.

pericd/tirme - interval measurement; nolses;
transducers; calibration.

8. s1sddaan

e ) -
'51Ua3lﬂﬂﬂﬂqu“\h"nﬂ1u“1nﬂ“ 3 ﬁa 3.2

J ;. A ) » ~ - '
9. uHUALARINTINTEEATNILARTEVINATITIRANSSEu R INMangAsd T (Curriculum

Mapping)

- - - Y
MuazBeanuiusnglumnai ¢ 48 3

144



uuulauaraUiuUETIEi

rAuByyat

amivriamssuiininazsreufiowed aceimedaaiuasiaansmatand

Inenynaduwssiiesd Sminananas

1. Wdiin 04252363
o a
i inmitny

A A Y] !
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