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3.1.3 579391
3.1.3.1 5%&a39
Msanawlszansedvnneg lundngss dvualiidway 6 wan lnsuvsesnduy
aoendu nauazaumdn Weusetulasiiunssaniatesnineyausn wasyamas

LAVAUNANLIN L‘fJuLaﬁuUszaﬁ’mu’ammﬁ%’uﬂmamwﬁmﬁguﬂ et

626 @ ITIMNTIUNGIL MAdYIINIIIAIeINa

AT sumansuazaluladgnanns sy
avaumdnmat Wuavuonsiasein fei
LATFILTA RPN TTAUVDINITAN

6 giesERUTdInAN K
lviaians vanefe nguvesTein
0 IR ﬂﬁjﬁmﬁugﬂﬁmmmLLazmimmamﬁmﬂssu
1 LR NFUIVINAAIANTIAINTTY
2 mee ngudvINaeansvasiva
3-5 VU8R NFUIVIAINTIURUUAIN
6-8 e nguindun
9 Ve NENIILATIU Fuw wazIneinug

'
v A

LRUAINAN UNEDS AR UTNIVDIS183N

3.1.3.2 N15ANKNUILAN

S183YIUTTYNY 1 wheda wihiu 1 $lusdeduav
neAviinvideneaswFouftins 1 mitefn wihiu 2 vie 3 Halusdeduani
S UUUN 1 wthedn wihiu 1 $lusseduni
LTINS 1 vtheda Wiy 3 Plusredunm

| ITulm"aﬁweﬁ%ﬂﬁmummmsﬂumsﬁwmm‘mmaﬁmmﬂ FIUIUTLIUTTEY (V)
MU JUR (U) wagdiluandn@nwidesd@nwidienuiesueniianisu (u) se 1 dUamiudmseie 3

F93I0AA Mal
UIUNUBAR = U+U+U
3

MMIIBLURUIARLUTIWITIAN o) UTznaumelat 4 @ine
LUFIUINDYUDNIAY usaumibeinessieini
uNaes a1u uazd sglurnduuening
auihigesuensiunuialusussenesodUanm
viafauuendnuilus fiRdedunns
uihfiduensuuiilusdnvuennaneduav



14

3.1.3.3 5187391
1) WU A uU N 1
624 661  SzLUBUITINYNIIAINTTUNSNIU
(Research Methodology in Energy Engineering)
624 691  dUNUNEMSULNANYITEAUTUTRANE
(Seminar for Graduate Students)

624 693 IS A Ag U

(Thesis)

2) LU N WU N2

3%(3-0-6)

1%(0-2-1)

36 NUIWARN

(M) NUIITIAU 91U 12 ndreie Usenausmesiedvime LUl

624 601  ANAAANTTUgENSUIAINTTUNE 1Y

(Advanced Mathematics for Energy Engineering)
624 636  UWASIWAITUNALNULAENALLIAENSUUAINEIIUNALY
(Renewable Energy Resources and Conversion Technology)

624 645  N15OOALUUIZUUNGNTY
(Design of Energy Systems)
624 661  S¥LUBUITITYNINIAINTTUNGIY
(Research Methodology in Energy Engineering)
624 691  FUNUIEMSULNANTEAUTUTIRAN®E
(Seminar for Graduate Students)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1%(0-2-1)

upa. 2

(@) nurIvaandunlitesnin 12 wdlein lagaen@nwiannkudle

LU pasalul
LUUIIYN N1TDONLUULATDILANUALUAINUSU

(Heat Exchanger Design Field of Study)
624 604  sEilEUTBAWNavTUgIEmTUIAINTIY

(Advanced Numerical Methods for Engineering)
624 632 %ﬁmssuwé’wmmmﬁm&?%uqq
(Advanced Solar Energy Engineering)
624 635  walulagvionuiou
(Heat Pipe Technology)
624 646  MITERNLUUASEILANAB LA NS DU
(Heat Exchanger Design)
624 647  nsipauarnslvadasEnIUY
(Boiling and Two-Phase Flow)

“infAnwdssamalou Wnglidumbeinunduduniwemanans uazldnanisdnwidu S

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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620 671  130IRAEIIZNIIMINTIUNS 19U 1 3(3-0-6)
(Selected Topics in Energy Engineering 1)

620 672 13OIRARNIZNIIAINTIUNSIY 2 3(3-0-6)
(Selected Topics in Energy Engineering i)

624 695  NISANYINLAYNINIAINTTUNANU 3(3-0-6)
(Special Study in Energy Engineering)

LUUIITT LTBLWASTILRE (Biomass Fuel Field of Study)

624 604 s8Il EJU%%‘L%Q@T@Lam%y’uqqei’m%’uﬁmmsu 3(3-0-6)
(Advanced Numerical Methods for Engineering)

620 646  AITEENLULIASBILANABLAINS O 3(3-0-6)
(Heat Exchanger Design)

624 648  AMINTIUNITINL 3(3-0-6)
(Combustion Engineering)

624 649  wAlulagn1siusanmaiulg 3(3-0-6)
(Biomass Conversion Technology)

620 671  130IRARIIZNIIMINTIUNS WU 1 3(3-0-6)

(Selected Topics in Energy Engineering 1)

620 672 \30IFARINIEVNTIANTTUNS U 2 3(3-0-6)
(Selected Topics in Energy Engineering i)

624 695  NISANWNILAYNINIAINTTUNAIU 3(3-0-6)
(Special Study in Energy Engineering)

LU SEUUNALIUlUeIAs (Building Eneroy Systems Field of Study)
624 633 N1IBUSNBUALNITINNITNEIY 3(3-0-6)

(Energy Conservation and Management)

624 641 A1sdIRnITaNIUlueIAT 3(3-0-6)
(Energy Management in Buildings)

624 652  WUUTIABINNABNNIABIEINTUDIANT 3(3-0-6)
(Computer Simulations for Buildings)

624 653 miammm%ué’m%’umﬂﬁ 3(3-0-6)
(Dehumidification for Buildings)

624 654  N1T9RNLUUDIAITUTENTANSIUY 3(3-0-6)
(Passive Building Design)
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624 671  LIIARLRNITNINIAINTIUNAIU 1

(Selected Topics in Energy Engineering 1)

624 672  LIBIARLRNITNMIAINTIUNAINU 2

(Selected Topics in Energy Engineering i)

624 695  ANSANYINLAYNIIAINTTUNSIIIU
(Special Study in Energy Engineering)

WAL NS Tias ST UV MO

(Combustion and Thermal Systems Field of Study)

624 621 WarnaasvedlaLTALIN
(Computational Fluid Dynamics)

624 622 Amnssungdlaietu
(Fluidization Engineering)

624 642 fﬂiLNWlﬁﬁLLaZﬂﬂiﬂ’JUﬂNﬂ’ﬁﬂdﬁ)HmaﬁH

(Combustion and Emission Control)
624 649  wAlulagnsuUsanmTmIE

(Biomass Conversion Technology)
620 671  130IRARIIZNIIMINTTUNS 1 1

(Selected Topics in Energy Engineering 1)

624 672  LIBIARLRNITNMIAINTIUNAINU 2

(Selected Topics in Energy Engineering i)

624 695  ANSANWINLAWNIIAINTTUNDIITY
(Special Study in Energy Engineering)

YUV WamamﬁmaﬂuaL%aﬁwmmﬁﬁuqq

(Advanced Computational Fluid Dynamics Field of Study)

624 604 szilgUTBBWIAvTUgIEmTUIMINTIY

(Advanced Numerical Methods for Engineering)

624 621  WaransveslualgIRIuI
(Computational Fluid Dynamics)

624 623  namansvadluadugs
(Advanced Fluid Mechanics)

624 655 madwmmm%au%uqq
(Advanced Heat Transfer)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

upa. 2
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620 671  130IRAEIIZNIIMINTIUNS 19U 1 3(3-0-6)
(Selected Topics in Energy Engineering 1)

620 672 3OIRAANIZYINIAINTIUNS Y 2 3(3-0-6)
(Selected Topics in Energy Engineering i)

624 695  NISANYINLAYNINIAINTTUNANU 3(3-0-6)
(Special Study in Energy Engineering)

LUV SEUUR9AINIgna (Mechanical Embedded System Field of Study)

624 664  STUUANDINAHIA? 3(3-0-6)
(Embedded System)

624 665  walulagdnsiadurdadulownniiues 3(3-0-6)
(Fiber Optic Sensor Technology)

620 666 n1yinnanAsesioln 3(3-0-6)
(Measurement and Instrumentation)

624 667  NIAIUANSALLTR 3(3-0-6)
(Automatic Control)

620 671  BoIAANIEYINIMNTIUNEY 1 3(3-0-6)

(Selected Topics in Energy Engineering 1)

620 672 B3OIRAANIZYNIAINTIUNS Y 2 3(3-0-6)
(Selected Topics in Energy Engineering i)

624 695  NISANYINILAYNINIAINTTUNAIU 3(3-0-6)
(Special Study in Energy Engineering)

(A) ANBANUS
624 694  Ing1dwus JAfgunn 12 nuwin
(Thesis)



3.1.4 WHUNISANE

3.1.4.1 WHUASANE LN A UL N 1

U9 1 MANSAN®IN 1

unad.

WAV Y9I FIUIUNUILAA
(ussene - URUR - Anwiuaniian)
624 661 | STU8UITIVYNIIAINTTUNA WY 3*(3-0-6)
624 691 | dunuE@MSUNNANYISTAUUUNRANY 1*(0-2-1)
SIUNRUIBAG n
U9 1 MANSAN®IN 2
WA I3 FUIUMUIYNA
(U338 - UUR - Anwiueaniian)
624 693 | Ing1nus (HALAguwin) 12
SIUNRUIBAG 12
U9 2 MANSAN®IN 1
WAV Y9I FIUIUNUILAA
(ussene - U - Anwiueniian)
624 693 | Ing1nus (HAAguwin) 12
SIUNRUILAG 12
U9 2 MANSAN®IN 2
AN I3 DUIUMUIYNA
(Ussene - UUR - Anwiueniian)
624 693 | Ing1Tnus (HAAguwin) 12
SIUNRUIBAG 12

“indAnwdesamafou Wnglifumbeinvududnmilnemdngns uazldnan1sinuidu S
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3.1.4.2 WNUASANE LN A UL N 2

U9 1 MANSAN®INA 1

upa. 2

SWEIN I3 FUIUAUILNR
(Ussene - U - Anwiuen
1381)
624 601 | ARAAAASTUGEIMTUIMN TN 1Y 3(3-0-6)
624 636 | WABINAIIUNALNULALNALUIAENTWUBINAI9TU 3(3-0-6)
PNALNY
624 645 | NTBDALUUTEUUNANIY 3(3-0-6)
624 661 | 58 U8UIDIVYNIIAINTTUNSNU 3(3-0-6)
624 691 | duuundmsSutnAnwIsEIUTMAIRAN®EN 1*(0-2-1)
SAUNRUIBAG 12
U9 1 MANSAN®IN 2
WAV Yo FIUIUNUILAA
(ussee - UUR - Anwiuentian)
—————— v nden litesni 12
SIURULBAR 12
U9 2 MANSAN®IN 1
AN I3 FNUIUNUIYNA
(U338 - UUR - Anwiueniian)
624 694 | Ing1nus (HAAguwin) 6
SIURULIBAR
U9 2 MANSAN®IN 2
ST I3 FNUIUNUIBAR
(U35 - UUR - Anwiueniian)
624 694 | Ing1nus (FAAguwin) 6
SIURULBAR 6

“InfAnwdewmmaieu Wngliiumbeinsunduduviwemdnans warlinanisdnwndu S
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3.1.5 AN95UN85187UN

624 601 AdinAaRstugeEMuAIAINTIME Y 3(3-0-6)
(Advanced Mathematics for Energy Engineering)
auMsseyiusalywaraunslieyiusdos wWesnd nswlasaivane Hedduwnuan

flaffuiawauaznuisiaeansd Mg eiininesuazmuiges Srunudieu flaiduiinsest feidu

g1uaind Nquiunuiiusvedlad Nguunisdsi nsuszendldaussdeuisieduardimiuau
rnnssu aumaiBseyiusaiyuazaunsdeoyiiusdes adansmefivneiian nsldlsunsy

Aevfinmesifiowdtymendamans
Ordinary and partial differential equations. Matrices. Laplace transforms. Gamma

functions. Bessel functions and Legendre polynomials. Vector and tensor analysis. Complex

numbers. Analytic functions. Harmonic functions. Cauchy’s integral theorem. Theory of residues.

Applications of numerical methods for engineering. Differentiation, and ordinary and partial

differential equations. Optimization techniques. Computer programming for mathematical

problem solving.

624 604 sufeuisideinaudugedmivinmnasy 3(3-0-6)
(Advanced Numerical Methods for Engineering)
n15UseynAldeusedeuitdednavd miudeinssy $INU0IENNIT TEUUANNIT

Wadu nsUszanuA1n1elugie Msannes n1smAUTHusSwazA oY iusBeiaY seidaudBuasig

duidotarsndouidlludiodiuud nsdeulusunsureuiiunesiiiowtdanimsadinmans Jam

anzaslunddia Jywanvasialuasdd Jymlueslunddia  Jamldeeiiluaedf
wdvsammdsiuay Seaamslusadeuifideiia nsusendluniseanuuussuumNTaY
Applications of numerical methods for engineering. Roots of equations. Systems of
linear equations. Interpolation. Regression. Numerical integration and differentiation. Finite
difference method and finite element method. Computer programming for mathematical
problem solving. One-dimensional steady- state problems. Two-dimensional steady-state
problems. One-dimensional transient problems. Two-dimensional transient problems. Numerical

stability. Selected topics in numerical methods. Applications in thermal system design.
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624 621 waranSvasluaLieAuu 3(3-0-6)
(Computational Fluid Dynamics)
N13UTTHIUTIADAAIANTURIUTINGNITUNINEAIN dUNISLTRYINUSERY d@n1IE

Sudulazannzvouls wadanmsaaaiinedy suideuiSliludiogu anudesiu wadissnm nnsg

| sedeuititedavdmsunisundymwamansvedlua
Mathematical description of physical phenomena. Partial differential equations.

Initial and boundary conditions. Discretization techniques. Finite volume method. Compatibility.

Stability. Convergence. Numerical methods for solving fluid dynamic problems.

624 622 Franssuvigdlawedu 3(3-0-6)
(Fluidization Engineering)

nsldaungdladiunluningeainnssy Waslaiwduwazegrunisiinngdlawdu wa

1 L3 < ¢ & o v ! a s
wuuiy gunsainszane Wnduiiawaziiasdy Weseinialuiuavuiwiu vgdladiuaneseinie
nsnseguaznsvgraseanadladiun Wgdlawduluannzanuiigs msfouniveaveauds n1snay
N1SHENTL kazNIIUgAlla NMInseatemkazuanasuneluresianesluuaredsinia n1saen
ruseularulalungdladiun msuanfsurnuseuseninaigsladiuauas ui n13ns2a1wIATIN

wazruavewdinelungdladiun ssuunyuieu

Industrial applications of fluidized beds. Fluidization and mapping regimes. Dense
bed. Distributors. Gas jets and pumping power. Bubbles in dense beds. Bubbling fluidized beds.
Entrainment and elutriation from fluidized beds. High-velocity fluidization. Solid movement.
Mixing, segregation, and staging. Gas dispersion and interchange in bubbling beds. Heat and mass
transfer in fluidized beds. Heat transfer between fluidized beds and surfaces. Residence time
and size distribution of solids in fluidized beds. Circulation systems.

624 623 naAansvasinatugs 3(3-0-6)

(Advanced Fluid Mechanics)

aumiﬁugmmmm3Lﬂ§auﬁ%aﬂmaﬂlwa gunsuissalanddnnsunisivanuunile
nslvadnd Suveuwuustudey mslrauuuiuthudosiy mslnasaslildluaneasiuasline
warmansvesivialsmuin

Governing equations of fluid motion. Navier-Stokes equation for viscous flows.
Potential flows. Laminar boundary layers. Introduction to turbulent flow. Steady and unsteady

incompressible flows. Computational fluid dynamics.
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624 632 "3ﬂfansiwwé'wmuaemﬁmésﬁy’uqe 3(3-0-6)

(Advanced Solar Energy Engineering)

ANWUEN NN NVDININULEIDTNIRaEN1TInTeER 0 ing fsusedofinduuuey
fufiuaruuuRnaunisendind n153As1eRdnnSeueeiis U0 AL UULHLIIU ANssausT0
Fr3USidefing sTUUATRITIINSeUN I TULADITINE N15EBNUUULAZNNSLEDNTEUUBULH NG
waseing wisuuatefingdiitenisvieuounagyinanalu mMalnsgimaATusmanivesTEUY
WAIULEIDTIRY

Physical characteristics of solar energy and solar radiation measurement. Stationary
and sun-tracking concentrating collectors. Thermal analysis of flat plate collectors. Performance
of solar collectors. Solar water heating systems. Design and selection of solar drying systems.
Solar heating and solar cooling. Solar energy system economic analysis.

624 633 N150UINYUATNITIANITWANIY 3(3-0-6)

(Energy Conservation and Management)

nanveINMseyndkarmMIdanIsnganu nsldndanuliiuasndanuanuseudnenn
Yean1seuInEndsnudmsussuuliiiuazanuiou ndowdas uawaslnii ssuvlvuasaing
wifaih sruuduemia stuvemase fneamlunisussndalagisnsdanisndeny insesilouay
wadlalun1sasaatanisldndsau n1sasaatansldndutesduuaznisnsrafandeau
Tngagiden NMsiATgimaATsgAmaniuazLauaunEnau nqvanaifeafunseyndnday
NIAANEA

Principles of energy conservation and management. Usage of electrical and
thermal energy. Energy conservation potentials for electrical and thermal systems. Transformers.
Electrical motors. Lighting systems. Boilers. Air conditioning systems. Compressed air systems.
Energy conservation potentials by energy management methods. Energy audit tools and
techniques. Preliminary and detailed energy audits. Economic analysis and energy conservation

plans. Energy conservation laws. Case studies.

624 635 walulagvisauiou 3(3-0-6)

(Heat Pipe Technology)

1ATIATNUAZIANNITVINIUTDIMDANNTOU AT TULAZAITLEDNANTTIIUFIUTUYID
ANNsaU AmNRUlATeIEsINULaE i N1soRnLULYIaAINSoU N15asasNITIAdaUTiaA N5y
nsussenaldauviennusou

Structures and principles of heat pipes. Working fluids and selection of working
fluids for heat pipes. Compatibility of working fluids and pipes. Heat pipe design. Heat pipe
fabrication and testing. Applications of heat pipes.
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624 636 WARIWAIIUNARNULAZINATLIAB N TUUAINAIIUNALNIY 3(3-0-6)

(Renewable Energy Resources and Conversion Technology)

a01un15U990U WAlulaguas A NI IV WA AINS I UNALNULAZNITITNRI9Y
NALNY LUIAATDING I UNALNY ALULaETUAITUUAINS I UNALNUNS ST ULEIDI 7RG WA UAY
wsemih wdsnuldfian wdsnuduedes ndaudinim msveuwasin Agveuaniug teines
V!G]W%Juﬁ ﬂg‘wmaLLazwaﬂiwwia?ﬂLnﬂﬁam

Current situation, technologies, and outlook of renewable energy resources and
consumption. Concept of renewable energy. Conversion technology of renewable energy. Solar
energy. Wind energy. Hydropower. Geothermal energy. Nuclear energy. Bio-energy. Carbon credit.
Carbon footprint. Water footprint. Laws and Environmental Impact.

624 641 N133An1sWALIUTUEIAS 3(3-0-6)
(Energy Management in Buildings)
AMNIINVDIAMUAIAYVDINT NS I ULAZNTZUIUNITATUNS 19 UTUDIAT A

ABIN1THaENITIANIAIEWInRauMelue1A1s llenia Sedeniing Jaduaeuen JUs uaziiAmiaves

9115 lAsnIveseInNIA NMLAUIULTIDUNN TN AMITTUERINAKAZNSSIVaTeIeINA NSEUIUNTT

WAZTEUUUTUDINIA NTTUIUNITUAL TEUULAIAINS mm%’au%‘uLLazamiausL%ﬂqmwmwmmmﬁaﬂmma

nsUszanansidndsanulueins minsiadamslandenu madentuniseusnduaznisinnisndany
Overview of significance of energy use and energy processes in buildings. Indoor

environmental requirements and management. Climate, solar radiation, external influences,
shapes, and orientations of buildings. Air psychrometry. Thermal comfort. Ventilation and air
leakage. Air conditioning processes and systems. Lighting processes and systems. Heat gains and
thermal performance of building envelopes. Estimation of energy use in buildings. Energy audit.

Energy conservation and management options.

624 642 n1swnlndivaznisnruann sUudouany 3(3-0-6)
(Combustion and Emission Control)
nMsUszgndvguidiomsnaiievindnsniseniug fsnaieidule wagnisgaduves

ufia nsurlviildemdmeadanasfana madeansuafiviumwmieth msnuaunisdesuaiivly

Tsednsduiids nszutumseninddmiuindeseuddununielusa meuenuuutniuaglaiund dnwue

wagmadentunsmusunisUdesuafivdmiuiaiossuddununielu
Application of mass transfer theory in predicting combustion rates, vaporization,

and gas absorption. Combustion of fossil and biomass fuels. Formation of pollutants in boiler
furnaces. Emission control in power plants. Normal and abnormal combustion proceeses in
internal and external combustion engines. Characteristics and options of emission controls for

internal combustion engines.
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624 645 N130DNHUUITZUUNAIIU 3(3-0-6)

(Design of Energy Systems)

A5¥UILNITBONLUUNINIAINTSN N1580NLUUSEULAThuldiuasssuuiimunzas
LISYIAMARSANTUNITEONKUUTZUUAIIUTOU LUUTIABINNANAAIANTUATNI1TTINBIANTUNIT VO
NITUIUNITNIANUSDU LL‘U‘Uf\i’ﬂaawaaqﬂmaﬂwé’wmmmgmmWEJmW MMTASNAUNIITNAAAAI AT
dnfudnwazvesgunsaimandsnulaglidouanismeass imadanismgevhauiimngaudmiy
FEUUNGNIU MIATIAAUATEFAIANTURILATINITAUIAINTTY N15UTEIUAUNITRUYDILATINIS
msisivdanadenlumsieseilasinis msdanisdunisiudmsulasinisduimnssy

Engineering design procedures. Designing workable and optimum systems.
Economics for thermal system design. Mathematical modeling and simulation of thermal
processes. Modeling of energy equipment based upon physical laws. Equation formulation for
characterization of energy equipment using experimental data. Selected optimization techniques
for energy systems. Economic evaluation of engineering projects. Financial management of
energy projects. Environmental considerations in project evaluation. Financing engineering

projects.

624 646 mMssanuUUAIasuaniUABuASoY 3(3-0-6)

(Heat Exchanger Design)

wdnnsuaniUasuainudeu Ussianvennisduanidsuainudeu n1sAiulannies
uanasurnufeusneiBnsgampiunnssndsuuudenuariBnisvesiUsz dvisra-L i uily uupiinig
Henuaznisnadesaniuy n1seenuuLeSsanUasuALauiifinsuasuaniuresansvinay n1s
ponuuUIAIBLaniUAsuA IS urlavierufou nsUszgndltiedosuaniudsuaiuieu

Principles of heat transfer. Types of heat exchangers. Calculation of heat
exchangers by log-mean temperature difference and effectiveness—-NTU methods. Introduction to
boiling and two-phase flows. Design of phase change heat exchangers. Heat pipe heat exchanger

design. Applications of heat exchangers.
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624 647 n1sNoAKAZNITIMARD UL 3(3-0-6)

(Boiling and Two-Phase Flows)

NANNIFVDINTLADA ﬂiﬁﬂgmizﬁﬁﬂﬁama NSAOALUUNDY NSIRDALUUTAN UdNN1T
fuaamslwaamamuz meﬁ’wammﬂumﬁmﬁm LLUUf\i”laaﬂﬂ’ﬁlﬁaLLﬁJﬂLﬁ@ ﬂ?ilﬂ/iﬁﬁ@\‘lﬁﬂ’]‘liﬂﬂﬂ’]il,a@ﬂ
NSATULUY mqwﬁﬁugmmmm%umﬂL‘LJ?ﬁIEJummﬁ”auamamuz w3nsiiiale waziedeswinssive
mMsiiuUszansnnlunsaismanueu

Principles of boiling. Interfacial phenomena. Nucleate boiling. Film boiling.
Principles of two-phase flows. Homogeneous flow models. Separated flow model. Two-phase
flow in boiling. Condensation. Basic theory of two-phase heat exchangers, steam generators, and
reboilers. Enhancement of heat transfer efficiency.

624 648 ArangsunIs gl 3(3-0-6)

(Combustion Engineering)

AuanRIToma guvmamanivesniawilud saumansvosmswnlud nsunlusves
Bowdwia  Warlwkausdeuviasuideu nguiadlnsuisey Wanlvsannewsiatiutu
Fadiamsszsidn Mmaviaadularln nsgefaln wadlnadauns miﬂszqﬂﬁmmﬂwﬁ%@LwaqLLﬁ”aTu
mdmnssy mswdvesdemamennay mainazessass nsnszaefvenuInazess n3an
Founda NaranivearentaiUIe MITHNETeIIERAY 8BAEN miﬂszqﬂﬁmsl,mlwﬁl,%aLWEWENL‘Vim
Tunidenssa msvnindvewweds nseuuiudomauds nsameshvesassemeludomnduds ns
wrlvdfuasdnu nsUszgndnismlnditomdnddunimns

Fuel properties. Thermodynamics of combustion. Kinetics of combustion.
Combustion of gaseous fuels. Laminar premixed flames. Laminar flame theory. Turbulent
premixed flames. Explosion limits. Flame quenching. Ignition. Diffusion flames. Applications of
gaseous fuels combustion in engineering. Combustion of liquid fuels. Spray formation. Spray size
distributions. Fuel injections. Spray dynamics. Vaporization of single droplets. Applications of
liquid fuel combustion in engineering. Combustion of solid fuels. Drying of solid fuels.
Devolatization in solid fuels. Char combustion. Applications of solid fuel combustion in

engineering.
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624 649 wialulagn1suusan1nginaa 3(3-0-6)
(Biomass Conversion Technology)
Fenmvedmialunsiiduuwd mdsnunauny ssdusenouvesdiafiianiuuay

waglaaiduesiusznau nismesduseneuresdinte autAinunieninvesdiute Jefuasdaideves

Fanadleldidudemands msﬂﬁ”‘uﬂﬁ@mm‘wL%yaL‘Wﬁﬁnmaﬁaﬂaﬁmﬂﬁlumﬂwmmu ﬂalﬂmisﬁugﬂ

Frunadada nssuiunisneduwladu saumansvesnisaatednnauseuresdunalunsyuiunig

noFunaty autivesTmnanedlud nszuiunsinlslada saumanivesnisaaieianainuieures

Fanalunszuaumsinlslada auifivestnalnlslada wmsgrutemdsdnme msulsanmmidomnas

Frunaifuisudomds auhenmenmmweeshiudemdniniuna nsuiuuanuamiiudomas

e nswUsandeindsdnaduiendnset nszuunsuiadindusazimuiadlniens

nsusuUssemamiUsiugesufa mavszgndlddomasinnautsanm
Potential of biomass as renewable energy resources. Composition of ligno-

cellulosic biomass. Determination of biomass composition. Physical properties of biomass.

Advantages and disadvantages of biomass as solid. Biomass upgrading by densification.

Mechanism of pelletizing. Torrefaction process. Kinetics of thermal decomposition in torrefaction

process. Properties of torrefied biomass. Pyrolysis process. Kinetics of thermal decomposition in

pyrolysis process. Properties of pyrolysis biomass. Standards of biomass fuels. Biomass
conversion to bio oil. Physical properties of bio oil. Bio oil upgrading. Biomass conversion to
producer gas. Gasification process and gasifier. Improvement of producer gas quality. Applications

of upgraded biomass.

624 652 KUUINABINABURILADIEINTUBIANS 3(3-0-6)

(Computer Simulations for Buildings)

ATLENA UL NTZUIUNITATUNS 11U UDIAT FOUALITUUUTIA991AITUATZNNS
Uszgndldany gordwisdmiuudannismaianssy ganduisdimsuitasan1singeauvedenis
ONALTAMTUT009@UT RV IS UUNEIAN FaNALITEMTUTNRDINITANNNITUR SIFLAT T UULES
RN

Energy use and energy processes in buildings. Building simulation software and
applications. Engineering equation solving software. Building energy simulation software. Window

system property simulation software. Radiative transfer and lighting system simulation software.
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624 653 msgwmm%ué’m%’vmms 3(3-0-6)
(Dehumidification for Buildings)
%aaﬁ’ﬁmmsﬁwmwmﬁuu,a3m3@mﬂﬂﬁﬂ%ﬁﬂﬁ muﬁaﬂiumiaﬂmm%yu NANNIS

ﬁwmufuaﬂmi@jmmm%u Uizmmmaﬁ@jmmm%u sz‘U‘UQﬂmm%u‘m%miamﬂ?m%u%ﬁmaqLLSﬁQ JTUU

@jmmm%um{fmi@jmmm%wﬁmmmm miﬂ33Lﬁuauiiauwmswug}ﬂmm%u n1sUseenaldanu

szuuganutiu MslisruugeautusnfussuuUiuenmasdnenmnsUssvdandaa nadifine
Cooling and dehumidification requirements in buildings. Dehumidification options.

Working principles of desiccants. Types of desiccant. Solid desiccants dehumidification systems.

Liquid desiccant dehumidification systems. Performance evaluation of dehumidification systems.

Applications of dehumidification systems. Hybrid use of dehumidification and air conditioning

systems and energy saving potentials. Case studies.

624 654 N1599NKUUDIAITUTERTANAIIIUY 3(3-0-6)

(Passive Building Design)

nagnsn1seyindndsaueiedafudmivennts msliuassssuvilueins gunsal
J9LAA N1952UI0INIAMIEIBETTUTIALAENTIMA Y99 1N 1AN18TUDIATS ANNEUIELTIAILSDU AW
AUIBNWEIAT NITA1BNANNTDUHIUNTOUDIAS N1sUTEnAlFaudmsutwsaulng n1sUssynd
TinuUsunassnluda

Sustainable energy conservation strategies for buildings. Daylighting in buildings.
Shading devices. Natural ventilation and air flows in buildings. Thermal comforts. Visual comforts.
Heat transfer through building envelopes. Applications for Thai-style buildings. Applications of

automated blinds.
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624 655 n'lsd'munﬂmu%'au%”'uqe 3(3-0-6)

(Advanced Heat Transfer)

nmsiianudeuluanizaiuazliain Msiiauiounelaaniizasdn lunsda wag
wuudiumu mseemaaakarnsANLSeuLIUSaTELazUU IR UL Buen n1sALSEU
vaansranuusuisusazuuutulau nMsdiemanudeuveswedlnadesdniuy n1seemauiou
vauzndusiuazvizifion LadsnaniUdsuanufeuruiadn nswiisdanufouvesingdn nns
uaniUAsunsus fadenudoussnieiuiidlio gunsainisudsed msduadsiuavdmiunisi
AuSeu MsANSou warnsuHSIERNSou FodanEn1adun1st N1sNn warnswESEay
Jou msUszendldlunuseniuussuuanuiou

Steady and unsteady states heat conduction. Heat conduction in steady,
unsteady, and periodic states. Free and force heat convection and mass transfer from external
surfaces. Laminar and turbulent convective heat transfer. Heat transfer in two-phase flows.
Condensation and boiling heat transfer. Compact heat exchangers. Black body radiation. Heat
radiation exchange between nongray surfaces. Radiation equipment. Numerical calculations for
heat conduction, convection, and radiation. Selected topics in heat conduction, convection and

radiation. Applications in heat system design.

624 661 52 U8URSIYNINIAINTTUNAUY 3(3-0-6)

(Research Methodology in Energy Engineering)

NANNITUALFIDENVDNIUTY %umaumiﬁ’mu%’sjaemL‘T;JuizwLLazmmﬁwﬁmmmm
aztunoufiiinadonudiiavesnidde msdmuathde mseenuuuiide madeudoiauenuise n1s
2ENLUUNNINAREY kuztiaSosiotamaimnssy mﬁmﬁu%;&aLLazmﬁmeﬁ%'aa&al,%ﬂ@mmmmz
BeUTinauedfiien1de madeusenidds wedanniiaueniddouasnismeunsasmidy

Research principles and examples. Systematic approach in conducting research
and importance of each step towards the success of the research. Topic formulating. Research
design. Research proposal writing. Experimental design. Introduction to engineering measuring
instruments. Data collection and data analysis by qualitative and quantitative approaches.
Statistics for research. Research report preparation. Presentation techniques and publications of

research work.
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624 664 ERANTGHGN GIAN ) 3(3-0-6)

(Embedded System)

an1ilngnssuvesszuvauesnailiia gunsaluaziniesilodmiuiiaunszuvatesnailai
NaNMIENTUNIIRRILITEUUANBINAEAY N15Ussendssuvatenailedalunudmngsy nann1snaiu
ssuuaupanailsadugs

Embedded system architecture. Peripheral devices and instruments for embedded
system development. Principles for embedded system development. Applications of embedded
systems in engineering. Advance principles for embedded system development.

624 665 walulagiinsraduviaduloniauiues 3(3-0-6)
(Fiber Optic Sensor Technology)
wannsveanAlulaginsindusiaduleuiidinas vdnn1saulatazgunsainiuas

nsussendldsimsaduviadulonmiuadunuanamnssy dnyasansvesnalulagingiadusiia

dulouiues waluladiawes
Principles of fiber optic sensor technology. Principles of optics and optical devices.
Applications of fiber optic sensors in industry. Characteristics of fiber optic sensor technologies.

Laser technology.

624 666 mM3iauaziaiesiioin 3(3-0-6)

(Measurement and Instrumentation)

vannsveedesiioinuaznisin andnvarnsiumadaveuisaiieotn arwla
gneed wazAuliktueu n1sUstenAlin1sitaseinadfuasusuusadeya nann13vinauees
i3nsflotnvinsiig 9 Hamanauaglutit nsIndenawaz i mﬂﬁumazmﬂﬁu%zﬂa

Principles of instruments and measurements. Technical specifications of
measuring instruments. Sensitivity, accuracy and uncertainty. Application of statistical analysis
and data improving. Operating principles of mechanical and electrical instruments. Mechanical

and electrical measurements. Data acquisition and storage.
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624 667 N13AIUANDA UL 3(3-0-6)

(Automatic Control)

nEnn1sAuANSaluA n1slieziuagn1saiiauuusIassresTudumUAL TN
lesnmvessruudounduldadu n1siasizikazesnuuululauuial nsnevauendaiud
NN398NLUULAYNISYALYYTEUUAIUANNINIAINT TUNGNUY

Automatic control principles. Analysis and modeling of linear control elements.
Stability of linear feedback systems. Time domain analysis and design. Frequency response.
Design and compensation of controlling systems in energy engineering.

624 671 (FosfnaniznadAanTsuwaeay 1 3(3-0-6)
(Selected Topics in Energy Engineering I)
[ouly : TnsaruiurauveniAIvinInTsuATaIna
Gesihaulaludlaqiuuar/m3efifinmsiauilyeig Tusudmnssundanu

Current topics of interest and/or new developments in energy engineering.

624 672 309AAANIENIAINTTUNEIY 2 3(3-0-6)
(Selected Topics in Energy Engineering II)
Foulv : Tnearanfiuveurasniaivianssueiana
Sesihhaulalutiigduuas/miediniswaunlnlg lududmnssundsnuuasiidon
Lisdoufiusein 624 671 13esfAamzyimnssundany 1
Current topics of interest and/or new developments in energy engineering which
do not overlap with those in 624 671 Selected Topics in Energy Engineering |.



31 uAa. 2

624 691 dunuausviinAnuszautudindnmn 1*(0-2-1)

(Seminar for Graduate Students)

Rowly : SviiSawalu s wie U

AMSNUNIUITIAUNTIN S1T8UTIY N15suT 99U nsuausnauIdeluideniu
Amnssundsnuiiiaulalutiig iy weluladfugdunisdanmdanulueas nsadauuudiaemis
Lﬂi@gﬂwamﬁwé’w’]uLLa3mﬁl,mwﬁvmu18ma ATUUAINE I TUTININ miv‘l’wmmLﬁu%’juqmazmsﬁw
mwmﬁuﬁmimm%mﬁq BNNTOVNUUVULAZ AT ITIUNINULEDITND UAAINSU Alulagnasu
wAnmMIelinduar seuuAIUANSRLULH

Literature Review. Research methodology. Report writing. Research presentation
on a topic of current interest in energy engineering. Advanced technologies for energy
management in buildings. Energy-economic modeling and policy. Bio-energy conversion. Advance
refrigeration and cryogenics. Solar design methods and use. Energy resources, energy
technologies, mechatronics and automatic control systems.

624 693 Inendinus gAnguvin 36  wulenn
(Thesis)
AUIAUNDY : 624 661 L THUTINYNNIFINTTUNS 191U
way 624 691 dunudmsutnAnwseautaginAne
Fouly : Tneanufiureuvesnadviddanssunisna
mATelumv v imnssundanu meldnseuesuvesnasdiuin

Research in the field of energy engineering under the supervision of an advisor.

624 694 Metinus dAnieunin 12 wiefin
(Thesis)
AdeAunau : nTeIvlumtin I Ay
[ouly : TawarnuiureuvasnAIvIIAINssIATEING
mATelumvirimnssundanu meldnseuesvesenasdiuin

Research in the field of energy engineering under the supervision of an advisor.

indnwisewmandeu lnglitumieinmududuniaemdngns wazldnansinwidu S



32 uAa. 2

624 695 N1SANYINLAYNIGIAINTTUNAIY 3(3-0-6)
(Special Study in Energy Engineering)
ANSANWNTIAN MA N IBIAINTTUNA LW TaNA TR N UIN RN US

In-depth study in the field of energy engineering on a topic related to the thesis.
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