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wazUszNIANMINGIFUULIAIT LFomaninadwazuudlfURlun1siieulouniiefnssAulunnfny

791 TngAuLiuyouTeInze1 SIS URRYOUMENERS
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3. MANEATHATANRT5E
3.1 nangns
3.1.1 IWUNULANTIUAAANANGAT
MNGATUHY N WUU N 2 Iuiumhieinsiunaeavangns kidesndt 36 miein

3.1.2 laseasanangns

WAl As. nangasuTulse
. o W.fl. 2558 W.f. 2565
aaum M3 AU N BUU N 2 NUY N BUU N 2
(nuqeAn) (Budawin)
1 | 579331 (Course Work) Tsidaanin 12 24
1.1 dedu - 12
1.2 Av@en litfouni - 12
2 | Anefinus 12 12
3 | sedvvsaulidunudaein - 5
MIIBANTINNDDANANGNT Laitfaundn 36 36
3.1.3 5187371
(1) v 1UsAu U 12 RUwWAA
262510 Wandigendinarans 3(3-0-6)
Mathematical Physics
262511 nafansAanaan 3(3-0-6)
Classical Mechanics
262512 noufuiwantuil 3(3-0-6)
Electromagnetic Theory
262513 Wandmoudu 3(3-0-6)

Quantum Physics
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(2) 3vnden uaulitdesndn 12 wiaein
SusliiandenSousednle q deteluil lidesnin 12 wihein vsesedaly

isé’uﬂ‘%zgigﬂmawé’ﬂqm%uiummﬁLﬁm%’aa Mg g Sunnudiiureuainenasdi

USnwiineninusiuare191sdySuilaveunangns

262514 aundadududnlniuwasadu 3(3-0-6)
Electromagnetic Radiation Field and Wave

262515 NsUNINARANIUaIUEENA 3(2-2-5)
Applied Optical Interferometry

262516 WaAndL T 3(2-2-5)
Computational Physics

262520 nslusunsuAauiInasUszend 3(2-2-5)
Applied Computer Programming

262521 Wuwes nuanwes warsruuingaie 3(2-2-5)
AIBABUN UMD
Sensor, Transducers and Data Acquisition

262522 miimeLazLﬂ%aﬁaiJm%uqq 3(2-2-5)
Advanced Measurements and Instruments

262523 Towmtuas 3(3-0-6)
Fiber Optics

262524 ddnvselindUszeand 3(2-2-5)
Applied Electronics

262525 wallansUsyananad uTslausden 3(2-2-5)
Techniques of Analog Signal Processing

262526 nsUssnanadygaandutag 3(2-2-5)
Discrete-Time Signal Processing

262527 melesisasiuidugs 3(3-0-6)
Advanced Electric Circuit Analysis

262528 SYUUNITARANTHUUATDUGY 3(3-0-6)
Quantum Communication System

262530 wg3intndi 3(3-0-6)
Electroceramics

262531 Sedlondiugs 3(2-2-5)
Advanced X-rays

262532 ngefvesasddmiunsuszand 3(3-0-6)

Theory of Solids for Applications



262533

262534

262535

262536

262537

262540

262541

262542

262543

262544

262545

262546

262547

262548

262549

262550

252551
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EREEPVAPETIN

Superconductor Physics
Iaws%mmmamw%uqq

Advanced Physical Metallurgy
qanssAuAEnsBiannsou

Electron Microscopy
NSANYMIOLAZNIIAIANTOU

Wear and Corrosion
weluladyufunsuazaounindugs
Advanced Cement and Concrete Technology
NITOULIY

Drying

N5UsEENALINE191UAINT NI

Biomass Applications
mimﬂmﬂ’mﬁausﬁquQ

Advanced Heat Transfer
NNT9ONLUUITUUNS 1 UL TINE
wazn1sUsvenAldu

Solar Energy System Design and Applications
NTAATIZAUALNNTODNLUUTEUUNS 1Y
Energy System Analysis and Design
wiAlulagndunaLny

Alternative Energy Technology
STUULTAALAINTINE

Photovoltaic System
QauUNaAIanS-Naransvadiva
Thermo-Fluid Mechanics
mMsyhanUuwuUTETN

Passive Cooling

Wand e rmaniveso1ans

Building Science Physics
mMaATzRlsEansnmdsildnduaznd e
Physical and Energy Efficiency Analysis
welulafuunneILay 1AIFIUNINAFOY
Battery technologies and Testing Standard

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)
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262560 nsAnu ey miiiay 3(0-6-3)

Special Problem

(3) A Inerinus U 12 wuIwhn
SvuelilanSeuseivienidnug el
262571 NGTNUS 1 WWU A LUU N 2 3 YUBAR
Thesis 1, Type A 2
262572 NGTNUS 2 WWU A LUU N 2 3 YUBAR

Thesis 2, Type A 2

262573 ANYTNUS 3 WEY N KUY N 2 6 NUILAH
Thesis 3, Type A 2

(4) Adsaulidtuniiein 31U 5 wuwhn
svuslrdanseuneivddulitumiein swelud
262561 dunun 1 1(0-2-1)
Seminar 1
262562 dunun 2 1(0-2-1)
Seminar 2
262563 52 0UITIduInemaEnsuazialulad 3(3-0-6)

Research Methodology in Science and Technology
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3.1.4 WHUNISANE (WHY N WUU N 2)

HIF 1
ANANITANYIAY

262510  Wandidspdlnenans 3(3-0-6)
Mathematical Physics

262511  naAlansAaadn 3(3-0-6)
Classical Mechanics

262563  szileuinidemaineimaninazmalulad (lddumiein) 3(3-0-6)
Research Methodology in Science and Technology (Non-credit)

262Xxx g uaen 3(x-x-x)
Elective Course

262xxx  AWaen 3(x-%-x)
Elective Course

37U 12 wUaEnn
HF 1
aansAnEUane

262512 ngefwdmdntiii 3(3-0-6)
Electromagnetic Theory

262513 V@ndaiousi 3(3-0-6)
Quantum Physics

262561  dunwn 1 (Wivdumieis) 1(0-2-1)
Seminar 1 (Non-credit)

262571  ANEIWUS 1 WHU A LUU N 2 3 yiaenn
Thesis 1, Type A 2

262Xxx g uaen 3(x-x-x)
Elective Course

262Xxx g uaen 3(x-x-x)

Elective Course

594 15 %80



262562

262572

262573

Qe

JUUN 2
= v
A1ANTSANWYIAY

Fuuu 2 (Wundienie)
Seminar 2 (Non-credit)
ANGITNUS 2 WU A WUU N 2
Thesis 2, Type A 2

JUUN 2

MANTsAnyIUang

ANYTNUS 3 AU N LUU N 2
Thesis 3, Type A 2

1(0-2-1)

3 NUIYAR

94 3 Wu2enn

6 NUILAR

593 6 AUWNA
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3.1.5 AN95UYS182%1

262510  WaAndepninAans 3(3-0-6)
Mathematical Physics
aunseuNUSantly aunTeYTuSIdLduduAUaBILALduAUgINI1 Msklaailany
ounsuiSesuaznsuUaiSes auniseyiuddos mylleneiidaanines memenfivsnzay

wagHanTuUMNeINUNENE

Ordinary differential equations, second and higher order linear differential equations,
Laplace transforms, Fourier series and Fourier transforms, partial differential equations, vector

analysis, optimization and related physic functions

262511  nafdnsAanaan 3(3-0-6)

Classical Mechanics

namansalniieu msindouiiuuusiuein maduies msunisniauuueiug
LLidé@uéﬂaN ﬂgﬁnaqmmaa% ﬂﬂ’ﬁLﬂgauﬁ%aQ}J’mQLLﬁﬂLﬂ%Q MUEESTEIRINILERY WnuWdnYeAUdes
namansainsduaruuuLeiiadu nsduties 4 nsulatuulygR aunswefasuailad narmans
AURUSNIN

Newtonian mechanics, harmonic motion, resonance, coupled oscillation, central
force, Kepler’s laws, orbit transfer, rigid body motion, inertia tensor, principal axis of inertia,
Lagrangian and Hamilton mechanics, small oscillation, canonical transformation, Hamilton-

Jacobi equation, relativistic mechanics

262512 nnufjusimaninii 3(3-0-6)

Electromagnetic Theory

nMsineidannees dymdeulsveuwalulwinain nauivesladidnadn wasamulih
atn nszualiirfilvaasiiaue anuduwdvdnannszuaaitaue noufusivanluaans waiu
warluusuvesawundn il auniseduududnlui

Vector analysis, boundary-value problems in electrostatics, theory of dielectrics,
electrostatic energy, steady current, magnetism of steady current, theory of magnetism in

matter, energy and momentum in electromagnetic field, electromagnetic wave equations
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262513  Wandadausy 3(3-0-6)
Quantum Physics
aumsmsoined sUuuUlsuasnamaninoudu narmansumindidesiu sy
Bauuarathy aunsusofaeluaudid Bnsssnalullymanugasd namanimoudy
Schrédinger equation, formalism of quantum mechanics, elementary matrix
mechanics, angular momentum and spin, Schroédinger equation in three dimensions,

approximation methods in stationary problems, quantum dynamics

262514  swnudedudiwmdniniuazaiu 3(3-0-6)

Electromagnetic Radiation Field and Wave

AAUSEUIU mﬁLLE\iﬂguLLﬂmﬁﬂl‘W‘W’]ﬁ]’]ﬂlﬂiwaii/\lﬂ'lﬁug’m MMINSEBNTENE MSIEIINUY
warNIsLNINaenfiinanmsdniSesivatansraeaduatawas aduluaedinedos Tnseasa
BIPTURAEVOIIAAY NISAUNIAZNTTNMEVDIARY NTEIRTUINE I TURAZNITLLAT BN LA
AnuFalauazauiingy AnudsssAnarsuuuuvesrauwimanliilisloumes

Plane waves, electromagnetic wave radiation from elementary electric dipoles,
current distributions, diffraction and interference arrays, wave in continuous transmission lines,
periodic structures and waveguides, propagation and evanescence waves, energy transmission
and impedance matching, phase and group velocity, natural frequencies and models of

electromagnetic wave in resonators

262515  MSUNINEIANINLEIUTZYNA 3(2-2-5)
Applied Optical Interferometry
MsunINaenveLal LasaslleTansunsnden nMsireuuvesiiduusiagldivaianis
wnInaen MsiaTgiAasealaewmalanIsunsnaen n1sunsnaenlalansvil
Optical interferometry, interferometers, thin film-thickness measurement by

interference, stress analysis using interferometry technique, holography interferometry

262516  WandeAruan 3(2-2-5)
Computational Physics
nMsdeulusensuanuaainpdeusazasliviueurensmuan %UiJanmimgﬁué

selpUIBdwavdnsuwesng aun1seutustes warmansvedluiana Isueuiansla Jaymmnaiand

Usggnadinaulalutlagi
Programming, errors and uncertainties in computations, system of differential

equations, numerical methods for matrices, partial differential equations, molecular dynamics,

Monte Carlo methods, applied physics problems of current interest
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262520  MslUsunIuARNNAABSUSTENA 3(2-2-5)
Applied Computer Programming

o '
(% T~

amlusunsureuimes n1seulusunsunsuiiineitugieuilangtdaymmiiildnd
nAmdenundudiy
Computer programming languages, solving specially selected physics problems with

advanced computer programing

262521  \WUwRs NIuERIWRY LazszuUnsIainfenauRneS 3(2-2-5)
Sensor, Transducers and Data Acquisition
Wuwesuagnsuaniwes wasuuusedynin vesalulasneulnsaaes fuasdyane

a

wauzdenidufiva nadeusdetuneufiumes msaeuldie mi?{@ﬁﬁ‘ﬁ@%aLLUUl%?I’]EJN"Nﬂ’éH’JVIQ
sruutufindeyanuuaia lefigiunan nstuiinteyaldlunisamiieannuduuuiead nsduiinteya
Tgugsnnesvesdliuinsinudeyariunietnedunesiis

Sensors and transducers, signal condition circuit, microcontroller boards, analog-to-
digital converters (ADCs), computer interfacing, calibration, remote connection via a radio
communication, stand-alone logger, real time clock, logging the data to SD memory card,

sending the data to the service provider’s server through internet network

262522  M3inLaziATedliaInduge 3(2-2-5)
Advanced Measurements and Instruments
nanNsNgItuNTIaLazATollaln 2asUTuanmdeyaya dymiusuniu ensaaaue

Y

o

aa o

nalnduwes msussgndldueslunmsamemeniw mstaumamsluih msdeuseruaudia
NSUsTLANAd Y IULUUAIIA

Principles of measurement and instrument, signal conditioning circuits, noise, null
balance methods, sensor mechanisms, applications of sensors to physical measurements,

electrical measurements, digital interfaces, digital signal processing
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262523  Tawfauues 3(3-0-6)

Fiber Optics

mwﬁﬁaﬂﬁwamaﬂmémmﬂ AUURNISAUNIIYDILAIATNATDIUTING NI TAITINLAT
Tulouiiuas é}"sLLUsﬁugmmaﬁaLLﬁ’aﬁ'}LLaQLmdqﬁwLﬁml,aqLLazﬁfgmwé’uﬁﬁgmmuaaﬁiﬁu
svvvdoansdelauituas nswanuasnaaeuloniniuas

Basic theory of optical waveguide, propagation characteristics and focusing effect of
optical fiber, fundamental parameters of optical fibers, optical sources and detectors for fiber

optic communications, fabrication and testing methods for optical fibers

262524  Bidnwsaiinduszynd 3(2-2-5)

Applied Electronics

GRTATRNY @Qﬁﬂi%ﬂ@‘uLLﬁSIﬂiﬂ‘EJ"]EJ’N«’\]iﬁUj’]u w3asflonaadamans wuusiaes lnozunsu
A gunsaididnnseiindfiugiu 1msnsesanuiuuuidosan lalenuazaasialen noudamesuia
Tulnand nsndawesviianaresau savuenduazisaseeuuend 299snsesauiuuuliny
asEingdiannsetnd 1asiulindygyia MNegianwaznsRnegandyo asulasdayann
wourdeniludynaundtauaziasulasdyaandvadudyanuueuzden Advasiannselind
svuulilasTusiwawes fethuedesiietaniedidnvsedng

Signals, basic elements and network, mathematical tools, model, frequency diagram,
basic electronic components, passive filters, diode and diode circuits, bipolar transistor, field-
effect transistor, operational amplifier (op-amp.) and op-amp circuits, active filters, electronic
switching circuits, signal generators, modulation and demodulation, analog-to-digital and digital-
to-analog convertors, digital electronics, microprocessor systems, example of electronic

instruments

262525  walian1sUszananadygIanaauzien 3(2-2-5)

Techniques of Analog Signal Processing

dygalaznsussalanadyy I nsvenslssnuliin nsulasdygaunseauli
Wunszua msuwlasdyanaunseuaduusaiulai nsdaaneiileidunsadinaans nsulasdyayo
Tnilnszuaaduidunszuanss nsnseadyans Mydudygin MTBAsZRmAaNaIn N1sunsnasn
dayeyed

Signal and signal processing, voltage amplification, voltage-to-current signal
conversion, current-to-voltage signal conversion, mathematic function synthesis, AC-to-DC signal

conversion, signal filtering, signal sampling, error analysis, interference
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262526  msUszananadyyrantandugiag 3(2-2-5)
Discrete-Time Signal Processing

[

NsUsEYNAldUNSUsERanadyuRIvialUewy dygiutasssuy vlinvodyayiu

T
[

mMsduiegedyaaleyrossiifinnudeilomanatiasnguinsgy ssuukazauti szuuililuds
dunarldiFsunlamunan Han1IIeUALemMIIALELATFINTEY NMIWladlan m'iLLanu\lL%'EJ%
wuulsieiflasuagnmauUasidofuuunnii mssenuuudnsesiiliduuasiutuaiednaluofin
aun1sanusaznsUsEynAltu

Introduction to digital signal processing applications, signals and systems, types of
signals, sampling continuous-time sinusoids and sampling theorem, systems and their
properties, linear time—-invariant systems, frequency response and filters, Z-transform, discrete
Fourier transform and the fast Fourier transform, nonrecursive and recursive filter design, state

equations and applications

262527  mfieneiisasiniihdugs 3(3-0-6)

Advanced Electric Circuit Analysis

asrUsznaumslnihuuuunadnuazieniin sauuend NMTIATILIATIN NTIATIEN
250U Mquinsivieu nauiunveavitiunazueiii 2asduiuiiaes AnudsTNTR HaRUALDS
Jafu HanauauasuIysal N153ATemsasiasaingasaniadieen

Passive and active electrical components, operational amplifier (op-amp), nodal
analysis, mesh analysis, superposition theory, Thevenin’s and Norton’s theorems, second order
circuits, natural frequency, force response, complete response, two port network analysis, state

variable.

262528  STUUNTSHDENTULUUATBURAY 3(3-0-6)

Quantum Communication System

Uszifivanarmansniouiu Lnwesuazdalinas ssaUsznauvainamansniousiu
M3¥AeRTauRY M3ADaNSIBeRIauRY SEUUNTARANTLUUAAIAENRAY SEUUNTTA 0 SLUUAIDURY
N3TUIUNITIIT Nufnsiulineularn1sase nunsindulalenliaudy nsnserinen
fmnzan MaveguaaLUUiTiay Tfloan foan Aleiduuazleloln stuunsAeansmeusiuviunang
dyasuniu

History of quantum mechanics, vector and Hilbert spaces, element of quantum
mechanics, quantum measurement, quantum communication, classical and quantum
communication systems, Poisson processes, theory of photon counting and implementation,
guantum decision theory, analysis and optimization, PPM, BPSK;, PSK; QAM and OOK

modulations, quantum communication with noise
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262530  \wslinlnn 3(3-0-6)
Electroceramics
msduasizigsiin lnssasuarautfvesianlndidnnsn Jagluihusaiu Yagluihan
Sou Tanda/Badalaendsunaiwaz iansn/Basusivan
The ceramic fabrications, structure and properties of dielectric materials,

piezoelectric, pyroelectric, photostrictive and magnetostrictive materials

262531  YeRlandduge 3(2-2-5)
Advanced X-rays
mMsFnuiLaynsavieuiiisesse nsEeuLaumans uasidauasiringedend
madgnvunnEEnauysal maganaulilndiinesn nanssidaslsuuud
Refraction and reflection from interfaces, kinematical diffraction, X-ray source and

detector, diffraction by perfect crystals, photoelectric absorption, resonant scattering

262532  Mnufjvesuainldmiuntsuszand 3(3-0-6)
Theory of Solids for Applications
NIOALNILYBINANLAZNITNTEANAIVBIINAUADIANATOU nwgAnssulansuazuia

Sianasaudase nguiuaunasiiu matlwihluvesvewds autRwiman autRuauszn1sveswent
Crystal binding and valence charge distributions, metallic behaviour and the free

electron gas, band theory energy, electrical conductivity in solid, magnetism, some physical

properties of solid

262533 Wanddaiennds 3(3-0-6)

Superconductor Physics

WannmsvemguiFahden slnvesiiendied | wag I naud BCS gumgl
msdguaniug T, uagdeaiiandseny anmi i luasitheinds msUssgndldauansdni
N

The evolution of superconducting theories, superconductor type | and II, BCS theory,
transition temperature T, and the energy gap, conductivity of superconductivity, applications of

superconductivity
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262534 Iam'%wmmﬂmw%"'uga 3(3-0-6)
Advanced Physical Metallurgy
fataundulundn madsuguveslanzuazlanenan wnunwaNnama nsUdeuma
nalnmisiiuanuudeusmedansuazlanenan Tanensiven
Dislocation in crystals, deformation of metals and alloys, phase diagram, phase

transformations, strengthening mechanisms of metals and alloys, powder metallurgy

262535  YaNsIAUAEAAIBIENATOY 3(2-2-5)

Electron Microscopy

siaumansidosilundonanssmididnasou Sunsitemesdidnaseutuiuiu qanssa
BLlanasauLUUdRINgIN Janssadianaseuluudesiu arnvsalndnsnszaendsuisdiond
welansEuuTeBEnaseunsuingu madnddnaseulnsulilasuowlada mawSeudiethg
msUssgnAganssaueansdianaseulunisive

Basic of optic in electron microscope, interaction between electron and sample,
scanning electron microscopy, transmission electron microscopy, energy dispersive X-ray
spectroscopy, electron backscattered diffraction technique, electron probe microanalysis

technique, specimen preparation, applications of electron microscopy for research

262536  NISANRIBLAZAISNANIDU 3(2-2-5)

Wear and Corrosion

mMywunUssiamnsinuse nalnnmisanuse nsannsenieldaswdedu Anudeaviy
Inslulad msvadeunsanunse nsikunUsELAMNSAANTaU nalnnsinnseu N1svAdeun1sinnTou
Mg FNNMSANVTOUAN1TAANTOUY

Wear classifications, wear mechanisms, wear lubricant, friction, tribology, wear
testing, friction test, wear analysis, corrosion classifications, corrosion mechanisms, corrosion

testing, maintenance from wear and corrosion

262537  waluladyudiuduazaounindugs 3(3-0-6)
Advanced Cement and Concrete Technology
Yududvasauaud Uiselawnstu Jaqmawnuyufiuud asunin n1sesnkuudunay
AoUN3N AudAvasnauninuazmsvadoy TannauTuuddugs
Portland cement, hydration, supplementary cementing materials, concrete, concrete

mix design, concrete properties and testing, advanced cementitious composites
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262540  N1TDULIY 3(2-2-5)
Drying
amﬁaﬁuaqmmﬂggu ﬂ’]iLﬂg@u%‘UBQ’eﬂﬂ’]ﬂ mm%uau@a amﬁ’amamammazmm%@u
yosingiu MIouuirendinuLaeniing mIveniuuATeaULI eFseuULimaInNLTouT
Moist air properties, air movement, equilibrium moisture, thermo-physical properties

of raw material, solar drying, design of solar dryer, hybrid dryer

262541  n13UsEYNAlYNANIUANTINIA 3(2-2-5)
Biomass Applications
nsudnuarnslivssleniannTunauas Tanmdetis MIoonuUUTTUUREANEIILAIN
T8 WINNTTUNSNIUNTINIA
The production and utilization from biomass and waste, bio-energy system design,

bio-energy innovation

262542 midwmmm%'au%”’uqq 3(2-2-5)

Advanced Heat Transfer

nquiuaznisuszandldnistemanudeulu gunsaluandsunnuieu wiisleth
ANUTBUKIUNTBUDIANT MTgaydeniuseu wallanseenwuuaunsainiwuauseu nsuszgndld
Wsunsudnsaguivnsaeweuou

Theorty and applications of heat transfer, heat exchanger, boiler, heat transmission
through building envelope, heat loss, technical design for heat equipment, application of

package software for heat transfer

262543  NMIPINUUUITZUUNANIULEIDINNGUaZNI5UszanA ldau 3(2-2-5)
Solar Energy System Design and Applications
WANULAIDNIUAZAILNUITDIN1DITIND NTIFUNSIN UL TIREFUAINTOU

N1900NLUUTEUUNSINUANMNSBULEIDITINE N150DNLUUTEUUTNIANULEURIENESULEIRTIRE

TsalnfhngasnuanuFeulaseIing MIATeRdanatdaLasiATugAEn SR TEUUNAIULAINTRY

NNPUANUTOU
Solar energy and Sun position, solar thermal application, solar thermal system

design, solar cooling system design, solar thermal power plant, technical and economic analysis

of solar thermal system
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262544  MTIATIZRUAZNNTODNUUUITZUUNAIITUY 3(2-2-5)
Energy System Analysis and Design
WRRMsenLUUsEUUNS wunufewudosdy ‘1/1qwﬁLLazmiﬁﬂmmqﬂﬂsajl,l,aﬂméau
ANUTOU MTAATINANULATUIAENT N1TATUUUTIABNNANAAIERSYBITTUUIINTBLANITVINGDS
LarNNaufvesguvmamans namansvetlua uaznsiemauieu MylATgREMNIINza
Basic concepts of thermal energy design, theory and calculation of heat exchangers,
economic analysis, mathematical modeling of a system from experimental data and

thermodynamic, fluid mechanic, and heat transfer theory optimization analysis

262545  wAlulagwasaunauwny 3(2-2-5)
Alternative Energy Technology
walulagnasaunauny sUusuukasinalulagndsnunawnilueuing N3R890y
windlauaznsiuiasygamans dundonfundsnumauny msUseiiuininsTinvesndsumauny
Alternative energy technology, future technology of alternative energy, technical
and economic analysis of energy system, environmental and alternative energy, the life cycle

assessment of alternative energy

262546  STUULAALENR1INY 3(2-2-5)

Photovoltaic System

WNAAMIIATIZRUBI IO AR LD TInd AT MTIATIZI9S @Rl uazuUUsIae
\waaLae17ing TlawaauaIfing SnwarnlninveIYaauaITIng NANTENUNNANNLINADY
YoaBaALat0Nng gunsaivnalninvessuuaduaIaniing N1sugauTIauEYRIEaA kAR N
mMsdeuanmveaadiase1iing viavessruuwaduaeing 1nsHIUNTVAdeUwASLAIR Tind
NNF9BNLUUTFUUAA KA TN waTNITUTEENA

Analytical concept for solar cell array and circuit analysis, semiconductor and solar
cell models, type of solar cells, characteristics of solar cells, the environmental impacts of solar
cell, the electrical equipment of solar cell, solar cell performance prediction, degradation of
solar cell, type of solar cell systems, solar cell standard testing, solar cell system design and

applications
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262547  @auVnaAEAI-naAEnsvadlua 3(3-0-6)
Thermo-Fluid Mechanics
auUf NEUIUNT waININTNNQUUNAAIENT NMIEILNNEIUMEANUTOURALIU
UsgAvEnmuesnsuaniUAsundanu auiBveslva aunsveanisiva mslinsizsiguvmanmand-
namansvesedluadmiumsivansiflugunsameimnssu wu du reumsawes wwn wasnielev
Thermodynamics properties, processes and cycles, energy transfer by heat and
work, energy conversion efficiencies, fluid properties, equation of fluid flow, thermo-fluid

analysis for some steady-flow engineering device such as pump, compressor, furnace and boiler

262548  NSMIAUBUUUUNETN 3(2-2-5)

Passive Cooling

MsYANNLEUBIANT MITIANIEULUUNETN aquﬁa’]mﬂ%@u%u N13IAIUAL
uwaoinduaznisananuioudngenans anuauislenuiou Mmsensvihanudu Bnsienuiy
WUUNIETNATUDIAS

Building cooling, passive cooling, tropical climate, solar control and building heat
reduction envelope, adaptive thermal comfort, cooling load, method of passive cooling for

buildings

262549  WandIneAansve991As 3(2-2-5)
Building Science Physics
RANNTNIINYIFER SVDIANUTDULALUEEINTIUUSUNVDID1AS AtlRAERSEIrSUaLIU
AMNSoUlUDIAIT NTIEUNBINAGINRIUDIATT 81ANSTUTEUTANA T
Scientific principle of heat and light in building context, numerical approach of

thermal insulation, building ventilation, energy efficient buildings
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262550  mFaATIRUsEANSMNBsEnduaznasau 3(2-2-5)

Physical and Energy Efficiency Analysis

wannsUsEansnmmeTiEnd nsenisianmdu nsagdeidena nsgadeaundsny
mAleTgiaugydouazsyansnim weluladuazuinnssuiiionisiansmdany melnse
WAEANTIVUANINTNTHAIY m’161'33’114‘0%awﬁmwwé’qmu%uqqLLazsi'T’wi"'] wAlANTIATIEIAIY
AP naNNIswazN1UsEENALEN SRRANlavaIenaNNaE N1TIATIEVRANTENUIINIATINITAIU
NFIY USEAVBANNNNALATYTAIERNS

Principle of physical efficiency, cooling load, mechanical losses, energy losses, loss
and efficiency analysis, technology and innovation for energy management, analysis and
definition energy measures, value analysis technique, multiple-criteria decision-making, impact

assessment of energy projects, economic efficiency

262551  walulaBuuniAaIuay NIASFILNITNAGEY 3(2-2-5)
Battery technologies and Testing Standard
Usznnuasndnnsyianuvesunnes madieudieuuay miﬂiaqﬂmﬁ%mmmé

o mnuanRiBsausuzveIlUAmAeT NMFUTHIUANLEYOILUALADY 1NATFILNTVIAGBULUALIET
Types and operating principle of batteries, comparison and application of batteries,

definition of battery performance properties, evaluation of battery state, standard of battery

testing

262560  msAnwdgyniAy 3(0-6-3)

Special Problem

wiadla 13esile NseeNLUL LagiimAlnegidimiunsuszend uagmaiaunluenuide
Wanduszyndmaiuianemans viendsnu viedidnnselnd vidomansdu 1 MiAuites

Techniques, instruments, design and analytical methods for applications and
development of applied physics research in materials science, energy, electronics or related
fields.

262561  duuu 1 1(0-2-1)
Seminar 1
duAu AUy WAzt AN IIBNUUNAMUNIININS WseANuilu q neidndUszynd
Literature review, discussing and presenting report on academic articles or new

knowledge related to applied physics
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262562  duuu 2 1(0-2-1)
Seminar 2
oiUTe wasiaueenuluidensiuiidnduszgnd vionideiferiuinednus
Discuss and present report in applied physics-related topics or research paper
relevant to the dissertation

262563  sziiguisIeneImeAansuazmalulag 3(3-0-6)

Research Methodology in Science and Technology

ANUYNNY anwal waztU1uenTIy Ussianuaznizuiun iy nisnivuaiym
M MuUsuavauyfigiu msiiusivrudeya mylnszideya N5 daulasesawazseunside
M3UszEuuddTy Msdmaddeluld asserusInitnide uwaznalinisnN1IBRNIENRA LN IAIENS
uazinalulad

Research definition, characteristics and goals, types and research processes, research
problem determination, variables and hypothesis, data collection, data analysis, proposal and
research report writing, research evaluation, research application, ethics of researchers, and

research techniques in science and technology

262571  ANeTNUS 1 LAW A LUU N 2 3 wulenn

Thesis 1, Type A 2

Anwesduszneuineninug viesegdinefinusluauiviiientes fvuausediu
Tand/Mdainerinug WauenasuansenuAnsugenientuinerinus (Concept Papen uaw
Javmanmsdunszionasazauiseiifieides

Studying the elements of a thesis or thesis examples in the related field of study;
determining the thesis title; developing a concept paper; and preparing the summary of the

literature and related research synthesis

262572  ANGUNUS 2 WY N WUU N 2 3 wuenn
Thesis 2, Type A 2
Wannededlowariinmsitedarlasedeivendnug dWetauereamsnssunis
et iauerennEnIsUNg
Developing research instruments and research methodology; and preparing a thesis
proposal in order to present it to the committee
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262573  INYIUNUS 3 LAY N WUU N 2 6 wiqenn
Thesis 3, Type A 2
Aususadeya insizsideya davisenuanuiiviniaussiontaseiuinm
Ineniinug davininerdnusatuaysaiiazunaidoifoffaimounsnuinusiduionising
Collecting data; analyzing data; preparing a progress report in order to present it to
the thesis advisor; and preparing the full-text thesis and a research article in order to get

published according to the graduation criteria

3.1.6 AMUNUIBVDUAYTHEIU
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(2) TomsiSeunsaauLuy
Y3an19 (Integrated
Learning Approach)

(1) Usziiiuannnisiiiaus
i

(2) Ussifiuannuasufiodn
Tadaue

(3) Uszillumnuaiunsalu
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Tt nsifendefudnuiava msuszanana
FoyaaunuuaaTia

Principles of measurement and
instrument, signal conditioning circuits,
noise, null balance methods, sensor
mechanisms, applications of sensors to
physical measurements, electrical
measurements, digital interfaces, digital

signal processing
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262523 | Touiuas 3(3-0-6) | 262523 | laufuas 3(3-0-6) RN
Fiber Optics Fiber Optics fAesune
nquijidesduremerndunauas audh nquijilesiuremiotinduuas authing 36397
NSAUNITBIUAAZNATDIUTINGNISalTIN LAUVUD A IAZHATBIUTING NI TOITINEN
wadluloufiuas fudsitugruvedouda Tuloufiuas daudsituguvedloufniuas
HAIEIN LT AAILALFINTIITUS QY IUAS wndstidauauazinsaduduyynauadild
l#luszuvdoassnslouiniua n1awdn Tuszuudeasselondiiuas mandouay
waznaaoulowiue naaaulowiatuas
Basic theory of optical waveguide, Basic theory of optical waveguide,
propagation characteristics and focusing propagation characteristics and focusing
effect of optical fiber, fundamental effect of optical fiber, fundamental
parameters of optical fibers, optical parameters of optical fibers, optical
sources and detectors for fiber optic sources and detectors for fiber optic
communications, fabrication and testing communications, fabrication and testing
methods for optical fibers. methods for optical fibers
262524 | Bidnnsefinduszgnd 3(2-2-5) | 262524 | Bidnmsedinduszynd 3(2-2-5) fefune
Applied Electronics Applied Electronics 1E3VIALAY
262525 | wedlansuszananadygandaiouzien 3(2-2-5) | 262525 | weilansuszananadyananduousden 3(2-2-5) ANeuIY
Techniques of Analog Signal Processing Techniques of Analog Signal Processing TV IALLAU
262526 | msuszananadaanandudag 3(2-2-5) | 262526 | msUszananadygnamaniuda 3(2-2-5) ANeauIY
Discrete-Time Signal Processing Discrete-Time Signal Processing 3183IW1AAFY
262527 | mspsginsasidiugs 3(3-0-6) | 262527 | msameisasiifindugs 3(3-0-6) fefuy
Advanced Electric Circuit Analysis Advanced Electric Circuit Analysis 3183W1AAFY
262528 | svuunshoansuuuAIBusY 3(3-0-6) | 262528 | SruuNIIARANTAUUAIOUGY 3(3-0-6) Aasune
Quantum Communication System Quantum Communication System TV IALLAU
262530 | windinlwih 3(3-0-6) | 262530 | wsndinlud 3(3-0-6) Usulgs
Electroceramics Electroceramics Aasune
mMsasaeslin lassaiuazaudfvesian nsdunszieiin laseasiuazauds 396397
Indidnnsn Jaglulihuseiu Jagliihauiou vosTanladidnsn Taalniluseiu Janlidh
Tando/Bamlaendsnuuaias Tanda/Bada anufou Tanda/Badlasndsnuunasuasiag
wiimdn d0/Basudvan
The fabrication of ceramic, structure The ceramic fabrications, structure and
and properties of dielectric, piezoelectric, properties of dielectric materials,
pyroelectric, photostrictive and piezoelectric, pyroelectric, photostrictive
magnetostrictive materials. and magnetostrictive materials
262531 | fefendiuge 3(2-2-5) | 262531 | $denddugs 3(2-2-5) Aesuny
Advanced X-rays Advanced X-rays TV IALLAU
262532 | wquijvesewuddmiumsussynd 3(3-0-6) | 262532 | nguijvesweswdsdmiumsussend 3(3-0-6) vl
Theory of Solids for Applications Theory of Solids for Applications Ae5une
NSEANILVBIHENUALNITNTTIUAIVDIN N1SEANILUBINANLALNITNTTIIUAIVDIN 189

auddidnnsou nainssulavsuazuia
Bidnasoudase msBaunzlansuians auti
asgnsvedlany Janansisiath audh
wiimdn

Crystal binding and valence charge
distributions, metallic behaviour and the
free electron gas, the cohesion of pure
metals, some physical properties of
metals, semiconducting materials,

magnetism.

audsidnnsou waRnssulavzuazuia
Sidnnsoudass nauiuaundwnu msilwih

luveaveands audRusiivan audAuissenns
LN NI

Crystal binding and valence charge
distributions, metallic behaviour and the
free electron gas, band theory energy
electrical conductivity in solid, magnetism
some physical properties of solid
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262533 | Wandsiheands 3(3-0-6) | 262533 | Wandsiheands 3(3-0-6) Usulse
Superconductor Physics Superconductor Physics ARDRITRE]
Hannnvemguiifuihben viaves Wannnsvemnuiifibena viaves 839
frthernBeindl 1 uas 2 nqug BCS Ftheandeviindl | uaz I igud BCS gamgdl
gamgiiniswdsuaniug Tc wazdaring mswasuaniug Te wazdorinmdsny anm
wisnu anmihendduasitheinds il luansiniends msdszyndldan
gaumgfg (HTSCs) nsUszendld HTSCs wuu s
Jan The evolution of superconducting
The evolution of superconducting theories, superconductor type | and Il, BCS
theories, superconductor type | and Il, BCS theory, transition temperature Tc and the
theory, transition temperature Tc and the energy gap, conductivity of
energy gap, superconductivity in high- superconductivity, applications of
temperature superconductors (HTSCs), superconductivity
applications of Bulk HTSCs
262530 | langAnenmenindugs 3(3-0-6) | 262530 | Taveinenmenindugs 3(3-0-6) U5ulse
Advanced Physical Metallurgy Advanced Physical Metallurgy ARDRITRE]
Tassasreudn deunnsedlundnuasfalan falawndulundn naAsugveslansuay 3839
du mnﬂ?{ﬂugﬂLLazmiLLmnﬁﬂ’Lu‘Iaw wla Tavzuay ununwasnama niswdsua
Inarunsy Mmswdsuma nalnnsidiva nalnmsisenauuduswedavzuaslavenas
udeuss Tavewsinen msiansou Taveuainen
Crystal structures, defects in crystal and Dislocation in crystals, deformation of
dislocation, deformation and fracture metals and alloys, phase diagram, phase
in metal, phase diagram, phase transformations, strengthening mechanisms
transformations, strengthening of metals and alloys, powder metallurgy
mechanisms, powder metallurgy,
corrosion.
262535 | qavnsseumansdidnasou 3(2-2-5) | 262535 | fanssAumansBiinnseu 3(2-2-5) Ysuug
Electron Microscopy Electron Microscopy Aasune
siaumansidossulundesgansm] saumeansidossulundasgansami 3
Bifnaseu Sumsisuvesdidnaseufiuduny Bifnmseu Sumsisevesdilnaseuiuuny
JANIIAUMERIDIENASEULUUABINTIA 98 JanssmiBidnnseuuuudonsia qansseil
NIAUATERSBIENATEULU VBN AlUninsa Sidnnseuuuvdeiu anlnsalnUnng
TnUn1snsganenaanussdiond awnlnsalnl nsrendenuiediond maliansagauures
MsnsEERNENIAAUSIEend n1sinTe Sidnnseunszifindy wedasidnasaulnsuly
fegn MsUszgndRanssAumansBiinnsey lasuounlad@a nasseudaetne n1sUszenda
Tumsidy nssrurnanisanasoulunsive
Basic of optic in electron microscope, Basic of optic in electron microscope,
interaction between electron and sample, interaction between electron and sample,
scanning electron microscopy, transmission scanning electron microscopy, transmission
electron microscopy, energy dispersive X- electron microscopy, energy dispersive X-
ray spectroscopy (EDS), wavelength ray spectroscopy, electron backscattered
dispersive X-ray spectroscopy (WDS), diffraction technique, electron probe
specimen preparation, applications of microanalysis technique, specimen
electron microscopy for research. preparation, applications of electron
microscopy for research
262536 | n1sdnnse 3(2-2-5) | 262536 | nsdnwseuazmiiansau 3(2-2-5) USuupde
Wear Wear and Corrosion wagA1asUIY
nsduunUszLannsanuse nalnnsén s uunUsELannnsanuse nalnnisdn 318391

wse nMsdnuseneldansviasau anuden
nu Inslulad nmsvedeunisdnnse M3
NAEOUANUEIANIU NTIATILANTANUTD

Wear classifications, wear mechanisms,
wear lubricant, friction tribology, wear test,
friction test, wear analysis.

w30 Msdnuseneliansvasau anuden
yu Inslulad msveageunsdnuse
mMsuwunUszanmsianseu nalnnsia
NS0 NIINAFBUNITAANTOU N15LAUUIFIAN
AMsANUIENATNNSAANIOU

Wear classifications, wear mechanisms,
wear lubricant, friction, tribology, wear
testing, friction test, wear analysis,
corrosion classifications, corrosion

mechanismes, corrosion testing

maintenance from wear and corrosion
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262537 | welulaBrounindugs 30-2-5) | 262537 | wiluladyubuuduazasunindug 3(3-0-6) | Ufuupde
Advanced Concrete Technology Advanced Cement and Concrete ARDRITRE]
Yudwuidesauaud Ufisenlensdu Yag Technology 79 uag
VAUTUYUTIAIUA ABUNTA NTBONUUY Yuduivesauaus Ujisenlawmstu Jag miehn
pounin aulfivesnaunin NMsnadeUABUNIA VALNUYUTAUA ADUNTA N1TODNUUUAIUNEY
wuulsivhans Yaouauduusiduga AouN3n aulfvesnaunInuagnIsvadey
Portland cement, hydration, %QNM%LNuﬁ“ﬁugjﬁ
supplementary cementing materials, Portland cement, hydration,
concrete, concrete mix design, concrete supplementary cementing materials,
properties, nondestructive testing in concrete, concrete mix design, concrete
concrete, advanced cementitious properties and testing, advanced
composites. cementitious composites
262540 | M1SOUUIN 3(2-2-5) | 262540 | n1seuut 3(2-2-5) RN
Drying Drying AUORITRE]
autRvese ety maiadouiiveserne autivesenieity nisindeuiivaserni 31839
mmsﬁuama audAvnanIenIkazANFaU mm%uamqa auUAvnamen nuazaueu
Yoo nsuazwdaii nsouuiendny vaeingiu Mssuuisimendsnuuaseniing
uase7ing NMIDONLULIATEE UL 1nTasaULTINE]
Moist air properties, air movement, ANNSBUTIY
equilibrium moisture, thermo-physical Moist air properties, air movement,
properties of food and grain, solar drying. equilibrium moisture, thermo-physical
properties of raw material, solar drying,
design of solar dryer, hybrid dryer.
262541 | msUszendldndsnuaindna 3(2-2-5) | 262541 | msUszendldndsnuaindiuna 3(2-2-5) U5ulse
Biomass Applications Biomass Applications Aasune
NAsWINTna n1skiusElevinins nsuAnuwaznisliussleviannTanauay 5839
i wiafanm uialusiuees Wowdsinana Saqufiofia nseenuuusTUUHASNE LN
nsldndaunnanmaedis weluladuas Faa wINNITUNAINUINTWIA
mUszenAlindsnuaindana The production and utilization from
Biomass energy, biomass utilization, biomass and waste, bio-energy system
biogas, producer gas, biofuel, energy from design, bio-energy innovation
waste, energy technology and application
from biomass.
262542 | nsmemanuieu 3(22-5) | 262562 | nsdnemanudouduga 3225 | Uiuugde
Heat Transfer Advanced Heat Transfer LagA1ESUIY
vnihiAafumsmemanuieu nsth ngufuasnsszendldnisaemaruiou 36397

audouiianmeasiidmsunidin s
audouiianmeasidmsunansiia n1sw
ANNSDULUUTTTUYIR MINIAUFDULUY
J3AU Mamemanioulaenisuisd
wanasunuseu miﬂianﬁﬂ‘ﬁmimﬂm
Ausou

Introduction to heat transfer, steady-
state conduction for one dimension,
steady-state conduction for multiple
dimensions, natural convection, force
convection, radiation heat transfer, heat
exchangers, applications of heat transfer.

lu gunsaluandsuninueu nilelet Ay

SourunsaueAns Msgadeniusou
wmailanseenuuugunsainiesimauiey

mMsUszenAldlusunsudnsasuiunsaem
Musau

Theorty and applications of heat
transfer, heat exchanger, boiler, heat
transmission through building envelope
heat loss, technical design for heat

equipment, application of package
software for heat transfer
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262543 | M599NKUUTEUUNANIULAW®IRgWAZ NS 3(2-2-5) | 262543 | N1I9ONLUUSTUUNANIULEIDNNRSLAZANT 3(2-2-5) Uuus
Uszendldany Uszenaldanu A1e5uy
Solar Energy System Design and Solar Energy System Design and 31637
Applications Applications
NANULEDITAS N1TIFUNAI NHIULEDTAS LazAAL YD1
LENEIMAGAUAINIY N1TVONUUUILUY 91find nsldundsnulasofindenuay
NHWIUAINTDULEIDTINY N1TDONUUUTLUY $oU N1IPONLUUTTUUNGIILUAINTDU
yhanufumendinuuaoning Tsslwih uasefing nsoenLUUITUUAIIEUME
NHWIUANNTDULEIDTIRY N1TIATIERT NauLaseing Tsslwimdsnunuiou
WATALAZIATAARURITEUUNEIY uaeiing NslnTzidavadauay
waseingnianuauiou LITUgANARSURTT UUNE s LA Ting
Solar energy, solar thermal application, NAUANLTOU
solar thermal system design, solar cooling Solar energy and Sun position, solar
system design, solar thermal power plant, thermal application, solar thermal system
technical and economic analysis of solar design, solar cooling system design, solar
thermal system. thermal power plant, technical and
economic analysis of solar thermal system
262544 | NMFIATIEAUAENTOONLUUTEUUNNNY 3(2-2-5) | 262544 | MTIATIZAUALNITOONLUUTLUUNG N 3(2-2-5) Aasune
Energy System Analysis and Design Energy System Analysis and Design TV IALLAU
262545 | wiAluladndsnunaunu 3(2-25) | 262545 | walulaBndanunauny 3(2-2-5) Uuugede
Renewable Energy Technology Alternative Energy Technology LazAsuY
Hugrumadundumeuny weluled wiallaBndanunauwny suuuuLay 3163

dwiundanuuaseriingluzuanudeu ssuu
waduaefing ndanuadu ndsuauieu
THRaw ndnuth ndnuan ndauan
Wownastnna fhenmusiumamdany
nounululszwalng nsesnuuuIzUY
wasfindiflensuanlifuazanudeu ns
Arszimemumaiiawagnieinu
wisugeans nsUsafiuindnstinvemdany
NALNU

Basic of renewable energy, technologies
for solar thermal energy, solar cell system,
wave energy, geothermal energy,
hydropower, wind energy and biomass
energy, potential and status of renewable
energy sources in Thailand, solar system
design or electrical and thermal
production technical and economic
analysis of renewable energy, the life cycle
assessment of renewable energy.

wialuladndsnunaunulusuian N15ATIEA

NI NUNATARAZNIPIUATUFANERS

Awndoufundsnunauny meUssduiping
TInUgINAIUNAUNY

Alternative energy technology, future
technology of alternative energy, technical
and economic analysis of energy system
environmental and alternative energy, the
life cycle assessment of alternative energy
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262506 | szuuwAdLAseITing 3(2-2-5) | 262546 | szuulgaduasefing 3(2-2-5) RN
Photovoltaic System Photovoltaic System ARDRITRE]
WNAANITIATIZAYDD LS ELTaA LUAANTIATIERUDID LSO waa 187
wasTinduar s AT IEiees asheiath WeOTINEUAE NS IATIETIERS dsReN
wazluUavdaauaIing MIviuie wazluUTasaaLaeing vlawas
AUTIOULVDUTATLAIDTAY N1TDONUUY uaso1ind dnwaznnslwihvoswwaduatenfing
sruuadLasefinduaznIsUsyyne NANTZNUN AN WL INGOUVDUYAT WD TINg
anvaz@elnin B uazidanavousad gunsaimalwihuesszuuwaduaseing
LENBITNG HANTENUNANTHIINADUTDY AMSUEENTIAUL TR ITAALAT TN
wadwasending gunsaimanasdnsuluga madouanmisusaduaseiing alaves
waduaveiing dusznaumslinivesszuy STUUWAALASRNTIAS 11ATFIUNTINAFOULEEE
WaALADITNg WINTFIUNITVINFOULTAS WENRNNIRY NTDNIUUITULWARLEIDTINE
uaseing wazn1sUsEEnd
Solar cell array analytical concept and Analytical concept for solar cell array
circuit analysis, semiconductor and solar and circuit analysis, semiconductor and
cell models, solar cell performance solar cell models, type of solar cells,
prediction, solar cell system design and characteristics of solar cells, the
applications, electrical optical and environmental impacts of solar cell, the
mechanical characteristics of solar cells, electrical equipment of solar cell, solar
the environmental impacts of solar cell, cell performance prediction, degradation
optical elements for solar cell module, of solar cell, type of solar cell systems
electrical components of solar cell system, solar cell standard testing, solar cell
solar cell standard testing. system design and applications
262547 | gauvmarnansi-nasanivedlvaUsyynd 3(3-0-6) | 262547 | qumwarani-nasansvediva 3(3-0-6) Uuugedo
Thermo-Fluid Mechanics Thermo-Fluid Mechanics Amwlng
autd nszuIuns uagdginsnisguvna autd NIEUIUNT WarinInsniseuvng
FNENS NISENBINGIIUMIBAINTIULAZI FERS NNIENBWINAITUAIBAINTOULAZITY
UszAvSnmwasnisuaniUdeundsny audh UsrAnsnmuesnisuaniuasundan audh
voslna aunisvesnsiva Mslinsziamng vaslva aunisvesnislva nMslesaaving
mans-namansvematlnadmsumsinand mans-namansvosasiadmsunmsivansd
Tugunsalmeimnsau 1w Ju reunsaiges Tugunsaimedmnssu i T euinsaizes
i wazwdieleth i wandieleth
Thermodynamics properties, processes Thermodynamics properties, processes
and cycles, energy transfer by heat and and cycles, energy transfer by heat and
work, energy conversion efficiencies, fluid work, energy conversion efficiencies, fluid
properties, equation of fluid flow, thermo- properties, equation of fluid flow, thermo-
fluid analysis for some steady-flow fluid analysis for some steady-flow
engineering device such as pump, engineering device such as pump,
compressor, furnace and boiler. compressor, furnace and boiler
262548 | wialulagnsvhanndu 3(2-2-5) | 262548 | msvhenudusuumadn 3(2-2-5) Uuugede
Cooling Technology Passive Cooling LazAsUuY
AsTUUNTYAMLLEY ANSIaUTYDITEUY msvhanudueians nsvheufunuy 78737

ey msldndsanluszuuuiueme
szuuhamduiifuindousendsnunauny
msldszuudiuennialuennns wamens
Usgndanasauluszuuusueina

Cooling processes, performance of
cooling systems, energy consumption of air
conditioning systems, cooling system
driven by renewable energy, utilization of
air conditioning system in building, energy

conservation of air conditioning system.

WEATNW anundoniASoutiu MsAIUAY
uasefinduarnsanmaiaurdidgenns

ANNEUISTIANLSEU MsEMSYinAILEY
Fnshanudusuumaindmiueians

Building cooling, passive cooling

tropical climate, solar control and building

heat reduction, adaptive thermal comfort

cooling load, method of passive cooling for
buildings
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262549 | WaAndinenmaniveainns 3(2-2-5) | 262549 | WAndneneanivesenns 3(2-2-5) RN
Building Science Physics Building Science Physics ARDRITRE]
AEANAISVINTINIAERSVDIAUSDULEY AANNISANYIAARTUDIAUTIULAS 316397
weaI 1l UUIUNUD901ANT ARAFERSEINTY uasa1dluU3unUet81A1s AdRFERSE1NSY
awunusaulueinis msszuigenia auunwsaulyein1s MsszuiaInig
dwuens nsdifinunaindednsenansiid dwiuams nadifinwandiegnseansid
UTEANEAINNIINEU Usganinmnimdsny
Scientific principle of heat and light in Scientific principle of heat and light in
building context, numerical approach of building context, numerical approach of
thermal insulation, building ventilation, thermal insulation, building ventilation
case study of energy efficient buildings. case study of energy efficient buildings
262550 | mylnneiussdnsnmideiianduasndeanu 3(2-2-5) | 262550 | mylangiusEAEamdidnduasndany 3(2-2-5) RN
Physical and Energy Efficiency Analysis Physical and Energy Efficiency Analysis AasuY
nannsUsEavEnmneiEnd nsgeyde nannsUsEavEnMITENd n1sensvi 183
Wana Msgaderundan nsieseiany anudy msgaydedena nsaadedu
gy deuazyszdnsnm waluladuaguinnssy NENU MTATEiAgydeuas
iomsdnisndanu mydiemegiuazns UseAnsnw weluladuazuimnsauiianisdn
MUUAIAINISNENY WATANTIATIEH SN MITBATIBARAZNNSAVUR
ANUANAT HaNNISHAZNISUsTENALINNS 11MTNITNANIY WIATFIWUTEANTA NN
findulavarevdninas Msasiginansznu Fuguasdus waliamslianeinuduen
21N1ATINITAUNGRL UsEaNEAnnIg ndnmsuazn1sUszandldnisinaulavas
\ATUgANERS AN NMTIATIINANTZNUINTATINT
Principle of physical efficiency, Funaau Usgdnsnmniaasugaans
mechanical losses, energy losses, loss and Principle of physical efficiency, cooling
efficiency analysis, technology and load, mechanical losses, energy losses, loss
innovation for energy management, and efficiency analysis, technology and
analysis and definition energy messures, innovation for energy management,
value analysis technique, multiple-criteria analysis and definition energy measures
decision-making, impact assessment of value analysis technique, multiple-criteria
energy projects, economic efficiency. decision-making, impact assessment of
energy projects, economic efficiency
262551 | inAlulaBUUANDY WaLLNATEILNTIAAEY 3(2-25) | vius1enn
Battery technologies and Testing Standard
VSN ENNTVNUTaILUMABS N3
Wisuiteuuay msvssgndlduumaed deu
AuanTRassauz Y suUnAe3 NsUseiiu
anurTeILUMAES UIATFIUNTNAHOU
wumned
Types and operating principle of
batteries, comparison and application of
batteries, definition of battery performance
properties, evaluation of battery state,
standard of battery testing
262560 | msAinuntgy iy 3(0-6-3) | 262560 | msfnwlayviivey 3(0-6-3) YFuus
Special Problem Special Problem AesuNY
walla inTesile MIvoNLUY wariinig wAfla 1A3esile MIDONLUL uardins 37839

esedmiunisussgnd uasnswauily
NITemeTidndusyynd

Techniques instruments design and
analytical methods for applications and

development in applied physics research.

Aasdmsunsuseend waznisiannly
NuITeTiEnduszendmaiuiageans vie

Ny viseddnvselingd videmansdu 9
Aiendes

Techniques, instruments, design and
analytical methods for applications and
development of applied physics research

in_materials science, energy, electronics or
related fields
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262561 | duwun 1 1(0-2-1) | 262561 | dumun 1 1(0-2-1) RN
Seminar 1 Seminar 1 AB5UY
AUILAZLAUDTIIIUUNAIIUN AuAu 9AUTIY KaTLEURTIBNUUNAN 31637
Fw1ns visennuilug q nsilanduszend NS vieanmslva 4 medi@nduszgnd
Discussing and proposing sophisticated Literature review, discussing and
academic topics in applied physics. presenting report on academic articles or
new knowledge related to applied physics
262562 | duwun 2 1(0-2-1) | 262562 | dunun 2 1(0-2-1) vl
Seminar 2 Seminar 2 AasUNY
afuTBuazaueenuluidaiieaty aiiuse wazdhauesisnulumdenisiiy 183
euUNTITeneREnduTEend Handuszynd videsnAsuiAmsuinminus
Discussing and proposing applied- Discuss and present report in applied
physics research topics. physics-related topics or research paper
relevant to the dissertation
262563 | szilouididenmadneaaniwazivalulad 3(3-0-6) | 262563 | szlpuitidemsinemansuazinalulad 3(3-0-6) Aedune
Research Methodology in Science and Research Methodology in Science and TV IALLAU
Technology Technology
262571 | Anenilwus 1 wnu nuuun 2 3 262571 | NTInuS 1 WHw N WU n 2 3 YFuus
Thesis 1, Type A 2 Wi Thesis 1, Type A 2 ernt) AadUY
Anwesruszneuineniinug wiefedns AnwiesAuszneuineiinus vseens 183
Inerinusluanedniifetos dvun Fneninusluaniniiietes fvua
Uszihuland/MdoiIneriinug Wauienans Uszipuland/fdoineriinug Wauienans
wansnnuAnTIUBaAL i Tt InuS wanAuRATIUBaMALI TN NS
(Concept Paper) uazdnviman1sdaunsizn (Concept Paper) wazdnvitman1sdaasizin
lenansuaznuifeiifedos lenansuazuifeiiiedes
Study the elements of thesis or thesis Studying the elements of a thesis or
examples in the related field of study, thesis examples in the related field of
determine thesis title, develop concept study; determining the thesis title;
paper, and prepare the summary of developing a concept paper; and preparing
literature and related research synthesis. the summary of the literature and related
research synthesis
262572 | Inenfnus 2 whu n uuu N 2 3 262572 | 3NTINUS 2 WKW N WU N 2 3 UFulse
Thesis 2, Type A 2 mhein Thesis 2, Type A 2 mhefin Aasune
Wanniedosdenaziniide fahlasens Wanedesiiewagiinsideiavinlasene 183
nednudifieviauesonuenssuns Fneninug ethiauesenmznssung
Develop research instruments and ethiauerennznITuns
research methodology and prepare thesis Developing research instruments and
proposal in order to present it to the research methodology; and preparing a
committee. thesis proposal in order to present it to the
committee
262573 | Anenilwug 3 unu n uuu n 2 6 262573 | INTINUS 3 WKW N WUU N 2 6 YFuus
Thesis 3, Type A 2 Wi Thesis 3, Type A 2 ernt) Aad Uy
Wuruswdeya nszvideya davh Wiumusandeya Wnsieideya davia 183

FenuauAnwiduedean iU
neniinug dvininerfinusatuanysaluay
uneadfouiieAfurimeunsnnanasidnga
ASANE

Collect data, analyze data, prepare
progress report in order to present it to
the thesis advisor, and prepare full-text
thesis and research article in order to get
published according to the graduation
criteria.

FenuANIRITIAERERSE U Y
Tnenfinus Ivhineninusatuauysaiuay
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Collecting data; analyzing data;

preparing a progress report in order to
present it to the thesis advisor; and

preparing the full-text thesis and a
research article in order to get published
according to the graduation criteria
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