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Hitefieuwmdmnssnaiona 5 3 (3-0-6)
Special Topics in Mechanical Engineering V

MdofiawmBmnssnaiona 6 3 (3-0-6)
Special Topics in Mechanical Engineering VI
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4.3.2.3 WAAWAUNITANEI

Un1s@ne 1

aAGeui 1 niefn
AF.101  N19AA 91U LWalTsURE1SENA MY 3
W23 niliugy 3
15.100  wallssiunisastleunlatom 3
A.111 Lmaqé’aﬁugm 3
m.133  Wanddmsuieang 1 3
w173 UjiRnisiadifugiu 1
m.183  U{URNsHANddmUIeng 1 1
MN.100  nNIIANIFINTTY 3
1A2.100  A3UFITUEMIVIAING 0
394 20
Ao 2 NG
U5.124  deAunuLAsYEng 3
aw.105  vinwgn1sAeaInIenwISangy 3
15102 FAnfugunienm/ 15106 AR NaTIALAYATARANS 3
All2  nededeseilasLAanaaUsEend 3
WM.134  WEnddmiuieans 2 3
w184  U{URNsHENddmsUIeINng 2 1
2101 weluladansaunaasielngideadu 1
18.121  J@RIMINTIY 3
394 20
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Un1sAnuen 2

aadeud 1 nu8in
¥5.101  lan 91d@eu waglve/ €5.109 winnssuiunssuIuNSARLUIENOUNTS 3
w101 msdeulsunsudesduneufiames 3
A214  AUNITTRYRUS 3
M200 medunuuesesna 2
N.230  warmaninnudeudou 2 3
W.203  UjTRnsmaimnssalaifinded 1
w209 Aennssulwiludosdu 3
18.202  nafERSIAmINISN-adnd1dns 3
19.252 Uﬁﬁ’ﬁmiLﬂ%"aqﬁaﬁugmmﬁmmimLLazmﬂ%mu . 1
574 22
aaeud 2 nu8in
IA.106  AIUTIEUVNVSNENNITTIUTIRRAZNG 91/ 20K, 107 wielulaBSaSesiile 3
Tingelyal/ 15.103 FAndueudsdu/ 15107 inweAdvatunsuitgm
15.108  AITWAIUILAZIANITAULDS 3
N.210  nafansiag 3
MN.220 NAFNERTIAINTIN — wamans 3
MN200  naransveslra 3
79.250  NISUITNISNEAR ! 3
19.261  @d@IAINIIN 3
574 21

*1 NAUANIATUNITORNKUULTING (Mechanical Design)

*2 nauANNIAURMMAanTiarvediva (Thermal Science and Fluid Mechanics)

*3 ﬂﬁjmmmiﬁmiwuwamam%uazmim‘U@u (Dynamic Systems and Control)
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Un1sAnwN 3 (NSElEeNSEUIVILATINU)

L] =] 1 a
AAREUN 1 avetdhl
IN.310  ATERNKUULATEING 1 3
IN.320  naranslAIednIng 3
321 msiauaziAIesiensin 3
IN.330  msanemauSeudmiuimnssuesena 3
N.350  sudeuisdeiaavdmsuieans A7 3

a A a d' *1, *2, *3
Moox AP NRONMITIAINTIUATBING 3
a A )
XXX AV UADNLEAT 3
594 21

= = A
AMAEEUN 2 VIRt
300 UHURNITImNssIAsena 1 A 2
N.322  Nsduaziieudeng 3
323 sEUUAIUANElUlR 3
331 msuUasguiliamdauasnaanu” 3
IN.332  MsIensnaanulueaskazgaamngsu 3
M350 NMIRRNKUUINAAINITIATRINaMenauiianes v 2 3

a A a = *17*27 *3
WX IYNFONNINIAINTTULATENG 3
59U 20
MAnaou VIRt
1n.380  msEnalugeamnssy (Wivesndi 240 Hlw9) 1
59U 1

*1 NAUANINIAIUNITORNKUULTING (Mechanical Design)

*2 nauANUIAUgMMAaniikazvedlva (Thermal Science and Fluid Mechanics)

*3 ﬂﬁjmmmiﬁmiwuwamam%uazmim‘U@u (Dynamic Systems and Control)
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Un1sAnw 4 (NsaldenSeudvlasaau)

aadeud 1 nu8in
MA400  UFTRMsImInTTIeSesa 2 2 2
N.420  weseling 3
N.430  mMsvhandusarnisusuennea 3
480  dunwlassndmnssueiesna b2 0
M Aridenyndimnssueesna 2 3
XXXXX AP NEDNLED 3
57U 14
Aaeudi 2 nu8in
11481 lasseumadmnssuadesna b2 3
524 3

*1 NANAINIATUNITORNKUULTING (Mechanical Design)
*D ﬂEjaJmmiéfmqmwmam%uawaﬂﬂa (Thermal Science and Fluid Mechanics)

*3 NANAVINIATUTTUUNAMERSIaEN13AUAYN (Dynamic Systems and Control)
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Un1sAne 3 (Nsaldenseuaniafmngl)

L] =] 1 a
AAREUN 1 avetdhl
IN.310  ATERNKUULATEING 1 3
11.320 namansATesdnIng 3
N.321  MsinuaviAedliansin 3
1N.330  NSENEWANTIUA IS UIAINTINLATINE 3
11350 suleuismeiaevdmsuiang 27 3

a A a d' *1, *2, *3
Moox AP NRONMITIAINTIUATBING 3
a A )
XXX AV UADNLEAT 3
594 21

= = A
AMAEEUN 2 VIRt
300 UHURNITImNssIAsena 1 A 2
N.322  Msduaziieudeng 3
323 sEUUAIUANElUlR 3
331 msuUasguiliamdauasnaanu” 3
N.332  MsIensnaanulueIAskazgnamng sy 3
M350 NMIRRNKUUINAAINITIATRINaMenauiianes v 2 3

a A P!
XX XXX IVIUADNLET 3
59U 20
MAnaou VIRt
n.380  msEnalugeamnssy (Wivesndn 240 3lua) 1
59U 1

*1 NAUANILIATUNITORNKUULTING (Mechanical Design)

*2 nauANUIAUgMMAaniikazvedlva (Thermal Science and Fluid Mechanics)

*3 ﬂﬁjmmmiﬁmiwuwamam%uazmim‘U@u (Dynamic Systems and Control)
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Un1sAnw 4 (nsaldenseuaniafngl)

aadeud 1 nu8in
MA400  UFTRMsImInTTIeSesa 2 2 2
N.420  weseling 3
N.430  mMsvhandusarnisusuennea 3
MN482  wissuavRaAneIfINIsUeSeIna 3
574 11
aaeud 2 nuein
1n.483  aviednwmnssuaiena % 6
574 6

*1 NAUANINIAIUNITORNKUULTING (Mechanical Design)

*2 NauANNIIMUBMMAanswazuativa (Thermal Science and Fluid Mechanics)

*3 ﬂajmmmiﬁmiwuwamam%uazmimuqm (Dynamic Systems and Control)
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4.3.2.4 AN95UEIIHIYY
1) FvAnwialy
1.1) nanansviniulanuazdsau
18.124  dAunulAsYgne 3 (3-0-6)
TU124 Society and Economy

LN NMSANBIMENITIATIZAEIRY uaziAsygiatugus M lidunisfnwiniwiu

9

[
=

dapumnans udnhgnsiinnzsiiiauimsvesdsauuaziasvgianiiaiulunwnhavedlanuazes
Uszindlne lnaiulifiuidvinavesinussruaraniuiifidessuudinunasugia

To provide guidelines for the study and analysis of society and economy. To
analyze social and economic evolution in Thailand and worldwide. To emphasize the

influence of culture and institutions on the social and economic system.

15.101 lan 91381 wazlng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World
=2 o w IS aa IS a (7
Anwisngnisalndrdguedlan endeunazineg luliiniinisdies tasugha day
Tusssu logldnsouwunfn nqul wazsslouiTenadenurans Niun1sefuelasenfiiegi
anunisainsayanailasuaiuauls wWelifnyuussneauanratguazidlanudud aud

(% L% s S a

Fuiudsurialan f3ndnfinaina (GLOBAL MINDSET) anwnsavimenseuanuifeiduwazilalan
stendlmlliin ety

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a

perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
¥5.109  winnssudunszuiuAngUsENOUNIS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nsUszluANUEsuaznsaialonalnd N15ARLAYNITINWNULUULUSENOUNS N3
AndulakarnTTwLIgINa Nsdeaslegsiawaznsasansegslangeliused@nsnin msasnenen

N RAIAL
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Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

1.2) vaaguuisezuaziinyzn1sioas
AFL101  N15AR 91U WazllyueneinaTale 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing

[

W nsAneg1diiansug s unsRirIaN MIiesed nsdaased uay
nsUsiiuan Wauinvenseuieduansydify Wilagaganane sauad aunfsiu ndngiu
afuayu nslfvamaihirlugeagivesmudou Wauwinwenaioulaninudniuegisdivga
naznsBeudainns Findevenanudn wasdoulosdeyaririuyunesweanuies 5aufsaansa
gdwmangukardeyaunldlunisaivassdnudeuliegdivsydnsam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these

methods to students’ own persuasive writing based on information researched from various

sources, using effective presentation techniques.

aw.105  finwgnisdeansinaniudingy 3 (3-0-6)
EL105 English Communication Skills

Wauvinwen15deasnien1wdinguiiunisile ya 81u uazileu Inn1sldniu
ANy wagduluusunITINISLazdAL

Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic and

social contexts.
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15.102  WInduaunsunmn 3 (3-0-6)
TU102 Life & Aesthetics
quvisnmuazessUsznouiiuguresnufaUzuazaninuindeuassfaine anueutsly
AALAEANAIMING MTAATIERINING warmadeuloadiuTinmueuazuunmedany
The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms, and

connections to lives and social contexts.

18.106 AuARassassALAYN1S A0S 3 (3-0-6)
TU106 Creativity and Communication

NSTUIUNMIARegsasassd tnefimsAndainndiliuvesduszneudifty wavnsdeans
anudadananlifanadugnisgranmnzauauudundeay austsy aniwiandey fralusesu
UAAR DIANT uazdIny

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

1.3) nuNARAANERS NeAans wasmalulad
w123 edliugiy 3 (3-0-6)
SC123 Fundamental Chemistry

laseaieesnay Usunuansduius fWussnll audfsnnsiwuninuasun suddy uia
YounaIMaZAITaTaIY VoITe gl Faunamans augaiaiinsa-tua tedlih

Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, themochemistry, Chemical Kinetics,

Chemical Equilibrium and Acid and Base and Electrochemistry.

m10l  medeulusunsunsuiamediecd 3 (3-0-6)
CN101 Introduction to Computer Programming

ninnsiugIuAeNfinmes ssAUsznauasNfiamesnITieTINfUBSauISas
Fandlas NMSWsUlUILNTUABIAONTIWDS NsHANUuNIRsUlUTLNIUADUNILADS

Computer concepts, Computer components: Hardware and software interaction,

Current programming Language: Programming practices.
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106 AUSBUTNINSNEINTETIUTRUAZ A 3 (3-0-6)
CHE106  Sustainability of Natural Resources and Energy

fuguRefuiineineuieusslonidmiuniseysnnineins sssumiuazdunion
nsUseidiuindnstin dnvuzvsmaivisunndeulasnansznudedin LuaAamg 9 Reafuam
gﬂguV]NVI%JWEJ’lﬂﬁﬁiiwmaLLaB‘WEQ{N'm ﬂ%ﬂﬁiim%%mﬂéjam miaamwuﬁé’ﬁu ATLYNEI9UVD
Ussinalng nsldndanulunipvuds nisldndsnuluningnannssuwareinnsgsna wwInanis
Waundanuiddudmiuusemalng nsudslnihdmsussmalng nsusendandanu ndsnu
VNNAADN NAIULEAIDINNY WAIIUAN WAIUTIIE N1NEAeNIUea n1swdnlulefiwa alulad
aufiugzen nasnuiundes

Basics of ecology for environment and natural resource conservation. Life-cycle
assessment. Characterisation of pollutions and their impacts on the society. Concepts about
sustainability of natural resources and energy. Environmental ethics. Sustainable design.
Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy
conservation. Alternative energy. Solar energy. Wind energy. Biomass for energy. Ethanol

production. Biodiesel production. Clean coal technology. Nuclear energy.

03,107 waluladdeSeiiietingall 3 (3-0-6)
CHE107  Smart Technology for Modern Life

n1saiunalulagluedn, n1suifenainssuasang, wmalulagdeauggeensy,

'
o A a LY

N5 AL UBUAIEN1ITLINABNYDILAN kAL NaNTENU, WALUlagian 1SN 819898 Y ATy

v I3 [

walulad, nasuazeIn, erugudlni, ssuudnnundany, wmalulag®inn, wasduniiae, Jan

6V
a v a L4

wisouran, ulumalulad, nisfind 3 4, Uniadn, 53, Sumesidnveasmas, Jygruszivs,
weluladifierusiuag

Technology development in the past, The fourth industrial revolution,
Technology for Aging society, Climate change and impacts, Sustainable development
technology, Fusion technology, Clean energy, Electric vehicles, Energy storage,

Biotechnology, Stem cell, Smart material, Nanotechnology, 3D printing, Big data, 5G, Internet

of things, Artificial intelligcence, Technology for global security.
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15.103  Wafuanuddy 3 (3-0-6)
TU103 Life and Sustainability

nsafiudinegrainiuiunisivdsuuasedan Wilannuduiussenitmatn ve
53TUVIA UYwE LavaTINGY JieAundouassaine nslindany wAsugia denluanudaudaazns
uUsABY PaenTuBsiA I IMEmanidunnden Mhlugmsusuanatdingaudsiu

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more sustainable
societies in this changing world. Students will learn about the relationship between mankind
and the environment in the context of energy and resource use, consumption and
development, and environmental constraints. Furthermore, an examination of social conflict

and change from the life-cycle perspective will be used to develop an understanding of

potential solution pathways for sustainable lifestyle modifications.

15.107 inwrAIianun1suAteyn 3 (3-0-6)
TU107 Digital Skill and Problem Solving

vinwgnsAndaduiniensuAtymuagnsiaunlonaluidudiaunasiasusia
ﬂ’]’]ﬁJﬁ']@J’]iﬂﬁLUﬁ‘UM’WLLa3?1’15L%Waﬂﬁ’]ﬁﬁuLﬂﬂiéj@ﬂﬂﬂﬁﬂigaﬂ%ﬂﬁw ﬂ’ﬁUﬁ%Lﬁuﬂ’NNﬁ’]L%@ﬁ@‘U@ﬂ
139 ULNEA ﬂ?ﬁﬂa&‘uﬂii’]\‘iLLa35@ﬂﬂﬁﬁ?iﬁﬂL%ﬂ@ﬂ?ﬂL‘ﬁUi%UU NSITLALATIUIUTTUAUAITA NS
doanseeulatoseionTn

Basic computational thinking skill for solving problems and developing new
social and economic opportunities. Efficient access and search for information. Information
reliability evaluation. Filtering and managing information systematically. Ethical digital usage

and professional online communication.
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1.4) MUINFYNITUALTINBEUVIEUIAN
15.108 NISWAIUILAZIANITAULDY 3 (3-0-6)
TU108 Self Development and Management

nssnsuarnsUsudTuinlufauminetds vinunansmnuanatskaziEs AN
NIRAUITNBENNFIAULAZAMURAIANDITNAL N1 ULBILAZNTITINUNUDUIAR NITHARIU
yAANAMUAzINTININIdanN SiSEuERaenTin MIegimiulBustsamguuaziaIndaiuuas
M WAZNTRUAATNINUUUBIATIY

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self-understanding and planning for the future. Personality and social
etiquette. Lifelong learning. Learning to live harmoniously and respectfully with others and

the society. Holistic healthcare.

1.5) M12AN15UINTHIANLANTIREUIIINNSUHUR
15.100  wallesnunisastleunteym 3 (3-0-6)
TU100 Civic Engagement

Ugnilsdndriln unum uagnihfimnusuiinveuvesnisiduandnfifvesdsmailugius
waladlandIunTEUIUNITUAINTAILTD 19U NITUTIEIY N1SOAUTIINTUANEIANY 9 AU WHudu
TnotindAnwazdeadmilassnssaussd elimAnnssuy vieiansasuudas Tulssiiuiaula

Instillation of social conscience and awareness of one’s role and duties as a
good global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign to

raise awareness or bring about change in an area of their interest.
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2) vuane
2.1) Fyuguy

2.1.1) NGUIVINUFIUNIALAAIEATUAZINGIANENS

1
v A

A.111 LAAAAANUTIU 3 (3-0-6)

Y 9

MA111 Fundamentals of Calculus

Y a a v v 6

guUlEgendnmans ssuuduiunasilaiduowu uaandasuiusuasUsiusves

v

Handusudsiaes ananusiellios auius wagn1sUssendouiug Uuuius wellan1smusiug

3

(%
Il 1

Wz sUTEENAUSIUS USiuslunsanuu aunsy guunmdmatdmsuilndunugiu nsviuinug

\BIAY

vanew: lidumheRalifimasdnumieasuls a.211 vie a.216 ve A.218 130 AU.101
Mathematical induction, number systems and elementary functions, calculus of

one variable functions, limit, continuity, the derivative and its applications, antiderivatives,

techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem

for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earned credits of MA211 or MA216

or MA218 or AM101.

112 ISUAARIATIEIRAEARARAUTEYNA 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus
Fdadunew: aeuls a.111

%
a o

LSUIANATATIEN NAALTITT RoAdinvatInmasiulIglaudia 1y ssuiuiaziialy
Uigiawid alim anuseilles eywusuazUsiusvesiladidudinnes uaagdaveailadidusiaie
vanefuUsiasnsUszend Usiudamdudesdu Usiudania nauiunvennd nqufunvesniu
wazaland

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and integrals
of vector valued functions, calculus of real-valued functions of several variables and their

applications, introduction to line integrals, surface integrals, Gauss’ s Theorem, Green’ s

Theorem and Stokes’ Theorem.
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A.214 AUNITTIDYIUS 3 (3-0-6)
MA214 Differential Equations
AudsAuneu: @ould A.112 wse A.219

LY 4" L Y (%

AUNITDUNUTIUAUNIY aUN1TTIURUTIUAUADS AUNITTRYIT LS TR WBNITUE

v ¢

aun1sigaeyiusdaduliionius aun1sileyiusduiuas namaslugUaunsuvesaun1sidaeyius
Fadu ferdufives aumaleyiuddos n1sulataitane aunindeyiusatyllidadudesdu
nsUszgnatunsundagmimadanssy

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations, special
functions, partial differential equations, the Laplace transform, introduction to nonlinear
ordinary differential equations, applications in engineering problem solving.
M.133  Wanddwmsuians 1 3 (3-0-6)
SC133 Physics for Engineers |

nsiAdeudl use Al uLaTNEIIw N1y msmﬁlauﬁmwgu Togluanin
AUAA ANTANYURATNITHANT yaslnansduLazaAiy Heaazn1susegns anuioulasng e
YRy ngle 1 uay 2 Yesguvnadans

Motion, force, gravity, work and energy, collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, vibrations and waves, sound and applications, heat
and the kinetic theory, the first and the second laws of thermodynamics.
m.134  WaEnddwmiuiens 2 3 (3-0-6)
SC134 Physics for Engineers I

UsAUReY: AEfAnYT M.133

Uszgbliuazawiulii ngueunid dndluiln aauglni 1edidne3n nszwalnil
2995MnIzuansazaUnsal wlwdnuazuimanliin nsmideniuwdvinuaznguesiisued
Funilenni 2asliinszuaady noudeduudmdnllihuagnisssgnd uas wuduagimugunsal

NSEEYIOU N1SWNLA NSIELIUL Msunsnaeauazlwanlsdy Wandunulug
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Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,

dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic

induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and applications,

lisht, lenses and optical instruments, reflection, refraction, diffraction, interference and

polarization, modern physics.

w173 UfRnisadiug 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

FsAunew: wefinen Wsefnwnsaudu 1m.123

U URNsIETUANNIN MUY TIEIVT M.123

Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123
m.183  UfuRNsHANddmsuIaans 1 1(0-3-0)
SC183 Physics for Engineers Laboratory |

UTRnsReatiu Msiauazaruamaeiou wsauaznnadoud wasau Tuwudy Ay
warAILToU

Laboratory practices involving measurement and errors, force and motion,

energy, momentum, waves and heat.

M.184
SC184

gAlvil

UuRNsHEnddmsuIeng 2 1(0-3-0)
Physics for Engineers Laboratory ||

LY

UHURMIAEINY awmuwdmdnli 2sasuazipIasdoaniglii daumans wazildnd

Laboratory practices involving electro-magnetic fields, electric circuits and

instruments, optics and modern physics.
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2.1.2) nguAvINugIumIdAInga
2n.100 N3INNIFINTTU 3 (2-3-4)
ME100 Engineering Graphics

AudA IR TsULUY 1assIuNSdsunuy wn3ealouardsld ndsudunas
AI9NYT NMSAEULUUFUIITUIAN mi'ﬁzqmmmagﬁﬁ’mmmﬁa NITYULUVUAINAIY NI
WUUANAR NTTsUNINAEHBIUaaTINYENITUOINIW NISIWEUNNAALAZAINTIY NTTIULUY
FUaZLALATNTTIULUUIMIU N1TBTULUUNITIAINTTY NSRBI DTAINSUTIBIUTBULUY

The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing.
Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and Reading

drawing. Computer aided drawing.

1/2.100 238555UdmMTUTAINT 0 (0-0-0)
TSE100 Ethics for Engineers

9559U55AMNTIN wansenuveunaluladredeny JymuarUssiuniemuasysssu
uarAMsTIN wumaudlunasnaunstestu ieliliAansdlfinaniudnuasnumaimnssus
19 9 mMathsnlasinseusatess Wewuinusssmayaiusay anafuszdu S vido U (dh
saRnssuifufineanedanssumansdntu)

Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members. Potential
problems that may arise are studied along with possible ways to prevent them from

occurring and ways to deal with them once they occur. Grading is in S or U.

w101 welulaBasaumeadilnldoy 1(1-0-2)
TSE101 Introduction to Modern Information Technologies
wuztivalulagnissnuineinisteya Iennssudeys Yy usehivg suwdanalulad
MmenpuamesanaTy 1wy JunsdsHagy (Crypto currency), Udaniau (Blockchain), nsALI
A9UAN (Quantum computing), AuARINE (Digital twin), Astduaiaaiu(Augmented reality)
dolsdnAnwifiaudilafslaseairauinnssunisimnssudanioenioudmivgauniisa

(Metaverse)
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Introduction to data science, data engineer, artificial intelligence as well as
emerging technologies such as crypto currency, block chain, quantum computing, digital
twin, augmented reality. Students should be able to understand the landscape of smart and

innovative technologies, raising their awareness of living in modern metaverse era.

10121 JEeifnssu 3 (3-0-6)
IE121 Engineering Materials

ANUFURUTTENIN 1AS9aT1e audh nTeuiun1NEs wagn1sussgndldanuvesngy
Aanssuvan taun lave wediwes wiind wagTaguay unugliauga audfnina waznis
Houanmuasian

Relationship  between structures, properties, production processed and
applications of main groups of engineering materials i.e, metals, polymers, Ceramics and

composites; phase equilibrium diagrams mechanical properties and materials degradation.

2.2) AW NANIZAU
2.2.1) NgUIYIVIAUNGIAINTTY
1) AvrUsauluanvn
3n.200 MadeuLuuA3aIna 2(1-3-2)
ME200 Mechanical Drawing
UsAuney: d@auls 3n.100
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Prerequisite: Have earned credits of ME100

Basic descriptive geometry. Intersection and development of surfaces. Symbols
in mechanical drawing. Piping drawing. Welding drawing. Drawing of machine elements.
Specification of surface finish. Allowance and tolerance. Assembly and detailed drawing.

Computer aided drawing.
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N.210  nafansdan 3 (3-0-6)
ME210 Mechanics of Materials

tsRunau: @auld 18.202 s n.291
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Prerequisite: Have earned credits of CE202 or ME291

Forces and stresses. Review of engineering materials. Stresses and strains
relationship. Stresses in beams Shear force and bending moment diagrams. Deflection of
beams. Torsion. Buckling of columns. Stresses in pressure vessels. Mohr's circle and
combined stresses. Statically indeterminate systems. Hooke's law. Strain energy. Failure

criterion. Introduction to finite elements. Stress measurement.

1N.220  NAFNAATIAINTIN — WaranS 3 (3-0-6)
ME220 Engineering Mechanics — Dynamics

FvdsRuneu: @oule 19.202
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Prerequisite: Have earned credits of CE202

Reviews of basic principles governing the laws of motion. Kinematics of particles
and rigid bodies: displacement, velocity, and acceleration. Absolute and relative motion.
Kinetics of particles and rigid bodies: force, momentum, work and energy. Newton's second

law of motion. Principle of work and energy. Principle of impulse and momentum.

Centripetal motion. Introduction to vibration.
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M230  warnansmufeudesdu 3 (3-0-6)
ME230 Fundamentals of Thermodynamics

FwteAunew: aould m.133
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Prerequisite: Have earned credits of SC133

Properties of pure substances. Equation of state for ideal and real gas.
Thermodynamics diagrams and tables. First law of thermodynamics. Second law of
thermodynamics. Carnot cycle. Energy. Entropy. Heat transfer. Energy conversion. Gas

mixtures.

1n.240  naransvedlva 3 (3-0-6)
ME240 Mechanics of Fluids

tsRuneu: @auld m.133

AautRvevetiva alnumansvaadlia N13a0eda aunIsUWLRAN AUN1SNENY
aunsluuuduga saumansvainisinandadilile waglifinnunia nsiesiginisivanuy

a a s = a saa = o Ao o My a
AIUALUINIATLAZULUUANIWDILTULTYE N1TIATIENNALAE AINULULDUNU nsluanondlulauagil
= | Y] = Yo & Y

Anuniln nstualuvie nsianisiva wqwgmﬂ‘maLLUU{]u‘UauLummu

Prerequisite: Have earned credits of SC133

Properties of fluids. Fluid statics. Buoyancy. Momentum equation. Angular
momentum equation, Energy equation and its application to turbo machinery. Kinematics of
incompressible and non-viscous fluid flow. Finite control volume and differential analysis.
Dimensional analysis and similitude. Incompressible and viscous fluid flow. Flow in pipes.

Fluid measurement. Introduction to turbulent flow.
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M300  UTRnITImnsTaTedna 1 2 (0-4-2)
ME300 Mechanical Engineering Laboratory |

FtsRunau: @aule 90.210 ¥ 9n.220 %38 9N.230 %I n.240
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Prerequisite: Have earned credits of ME210 or ME220 or ME230 or ME240

Basic measuring instruments for mechanical engineering applications. Measurement
of dimension, linear and ansular velocities, flow rate, force, stress, strain, pressure and
temperature. Error analysis. Analysis of data and presentation of result. Basic experiments in
mechanics of fluids, thermodynamics, kinetics and mechanics of solids. Engineering report

preparation and fire protection.

91.310 NM3PENKUULATEINA 3 (3-0-6)
ME310 Mechanical Design

FudsRuneu: @auld 10.210
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Prerequisite: Have earned credits of ME210

Principles and significance of design. Design philosophy and methods. Factors
affecting design. Theory of failure. Stress concentration. Failure under unsteady load. Design
of simple machine elements such as springs and joints, and simple power transmission

components such as shafts, keys, flywheels, couplings, gears, belts and pulleys, chains and

sprockets, etc. Introduction to computer aided design and engineering.
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MN320  naransiedesdnsna 3 (3-0-6)
ME320 Mechanics of Machines

FtsRunau: @aule 10.220
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Prerequisite: Have earned credits of ME220

Basic mechanisms and terminology. Kinematics of rigid bodies. Relative motion.
Mathematical and graphical analyses of kinematics of gear trains, cams, linkages, and some
power transmission mechanisms. Kinetics of rigid bodies. D'Alembert's principle. Analysis of
forces in mechanisms. Balancing of machinery. Flywheel. Gyroscope. Introduction to

numerical solution of kinematics problems.

1.321 ATIALALLATDINBNITIA 3 (2-3-4)
ME321 Measurement and Instrumentation
JrTenunau: a@auls .209
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Prerequisite: Have earned credits of LE209

Fundamentals of measurements. Measurement systems and instrument characteristics.
Measurement of physical variables such as temperature, pressure, flowrate, strain, force, and
acceleration. Statistical methods for data analysis and data improvement. Calibration of

measuring instruments. Signal conditioning. Data acquisition system. Introduction loT for

measurement and instrumentation.
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M322 nsduanioudang 3 (3-0-6)
ME322 Mechanical Vibrations

Fwtedunew: aauld sednwmieudu a.214

‘Wﬁ]ﬁﬂiilm’e)ﬂiﬁ‘U‘ULLUU?’J&JN’Jasﬁﬁﬂﬁﬁ Mﬁqaammaqmmﬁaiz ﬂ?ié&UﬁzLﬁBULLUUWQU
mMsduazifieunuudaszuaziuutdy sudouiBuesszuuiiauya fu AnudsssnvIA Lasnavenns
andondsanuna nannsnmstuaziiiou waziaiesdiotanisduasiiiou ssuuluuTIIavTind
A9993MYDIAINBATE ANINATTTIYA Tnum wazsunsvedlvun nannslaufiaudureuiues
53‘U‘ULLUU?’JNN’J@%ﬁ@‘ﬁﬁM@’W@QﬂTﬂE]\‘lﬂ’]’]ll’eq)’diz NT1TATIIVDILNAN 3%LL63LWﬂﬁﬂﬂWiﬁﬂLLﬁ%ﬂ’)UﬂN
MsduaziTiow wuLNTTUURUIUNTEAEINE wazsruuilddusuudady wuzUIsNITATYNINg
duazifioude BiBeiaas

Prerequisite: Have earned credits or Have taken of MA214

The behavior of lumped systems with single degrees of freedom. Torsional
vibration. Free and forced vibration. Method of equivalent systems. Natural frequency and
damping effects. Principles of vibration isolation and vibration measuring instruments.
Lumped systems with two degrees of freedom: natural frequencies, modes, and mode
shapes. Principle of dynamics vibration absorbers. Lumped systems with several degrees of
freedom. Whirling of shafts. Introduction to distributed parameter systems. Methods and
techniques to reduce and control vibration. Introduction to non-linear systems. Introduction

to numerical solution of vibration problems.

N.323  spuumUANSnlulp 3 (3-0-6)
ME323 Automatic Control System

wdeRurieu: asule A.214
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Prerequisite: Have earned credits of MA214

Introduction to control systems. Basic system components. Linear systems and
feedbacks. Mathematical modeling of systems.Response solutions and response characteristics
of systems. Transient behavior and performance criteria. Stability of systems. Error coefficients
and error criteria.  Analysis of linear control systems by the root-locus and the frequency-
response methods. Basic control actions. Improving system performance using compensation

techniques. Introduction to the state variable method of analysis.

1N.330 nstemANaSeudmiUImnIIAIINa 3 (3-0-6)
ME330 Heat Transfer for Mechanical Engineering

AvsAuneu: a@eula 1n.230
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Prerequisite: Have earned credits of ME230

Heat conduction equations. One-dimensional steady-state heat conduction. Heat
conduction in systems with heat generation. Heat conduction in fins. One-dimensional unsteady
state conduction. Basic principles of convection. Relationship between heat transfer and fluid
friction. Forced convection in external flow. Forced convection in pipes and tubes. Natural
convection in objects that have simple shapes. Boiling and condensation. Heat exchangers. Basic

principles of radiation heat transfer. Analysis of multi-mode heat transfer problems. Introduction

to thermal system design.
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1N.331 miufdaagﬂLﬁ?iyamamazwé’mu 3 (3-0-6)
ME331 Fuel and Energy Conversions

Jderunay: a@auls 1n.230
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Prerequisite: Have earned credits of ME230

Fossil Fuels, Biomass Fuel, Solar Energy Resource, Wind Energy Resource,
Nuclear Resource, Municipal Solid Waste, Geothermal Energy, Steam Power Plant, Gas
Turbines, Hydraulic Turbines, Internal Combustion Engines, Energy Storage Technology,
Introduction to Nuclear Power Technology, Solar Thermal Energy Conversion, Wind Energy

Conversion, Biomass Conversion Process, Geothermal Power Generation, Waste-to-Energy

Combustion

1N.332 NsIANIINEUlueIAITHAL gRAIMINTTY 3 (3-0-6)
ME332 Energy Management in Building and Industry

FwdeRunieu: @auld 9n.330

ANTINVBINTLIENFUURALFIANINGINU N1IATIABUNTIINTIUVRIDIATHAE
PAAMNTTN NMTIATILVNTANNANUTOUHIUDIATLALTEUUUTUBINIA N1TIATIERUNTaINTS

nasing 9 Lien1susendandasnu 3n15USulTssEdnsam unsnisusendandeanu n1suseidu

vad o Y

MIWATYAIERS N159AN1INF1Y wuzdnseswUydinneitesiunisldndanulueinsuway
geavnssy wusihwalulagivadelunisdanisndenuy uag nseusnundsny

Prerequisite: Have earned credits of ME330

Overviews of energy usages and energy businesses. Energy audit for buildings
and industries. Analysis of heat transfer through building and air conditioning system.
Analysis of related mechanical equipments for saving the energy. Efficiency improvement.
Energy saving measures. Evaluation of economics. Energy management. Introduction to local

legislation related to energy usage in building and industry. Introduction to current energy

management and energy saving technology.
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ME350 Numerical Methods for Engineers

a LY 1

Awtadunew: @auld m.214

WAl eduRety sefeudtideiiay MsUsEnanITLaznITIATIEEIAIAY
AaALAReY sruvaNMsivadatadadunaridady uasnsufnduaunsivede nauiunaming
wvisndigesiiiiey glunTumisnd wvisndundu Awesiuuud naninumasuies aun1seyiusLuy
s 9 railamnileii uaswanein nsdufinamidsinay aaeslaedy AN TAYRUTTULUUA 9
lneSSlluganivasud nisimundanesiuwazlusunsunauiiumesiunisuidymlumsion

Prerequisite: Have earned credits of MA214

Fundamental of numerical method. Numerical approximation and error analysis.
Numerical solutions of system of linear and non linear equations. Theorems of
matrices,Hermitian matrices and unitrary matrices, inverse of matrices , determinant,
Cramer’ s Rule, Numerical integration. Finite difference approximation of derivatives.

Discretization of differential equations. Development of algorithm and computer programs

for practical applications.

2n.351 NM39ENKUUINAMINISUASBINaenaLfInes 3 (3-0-6)
ME351 Computer Aided Mechanical Engineering Design
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Prerequisite: Have earned credits of ME350

Use of computer for design and analysis of mechanical engineering problems.
Physical modeling, mesh and simulations of mechanical engineering problems and related

applications.
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Prerequisite: Have taken at least 40 credits of compulsory major courses.
Students must be trained at least six consecutive weeks (not less than 240
hours) in industries or similar sectors. Submissions of reports are required together with
comments or certifications from the trainers. This course cannot be registered concurrently

with other courses.

MA400  UFTRMTImNTTIeToa 2 2 (0-4-2)
ME400 Mechanical Engineering Laboratory II

AsAuneu: a@eula 1n.300
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Prerequisite: Have earned credits of ME300

Additional experiments in the fields of power plant engineering, heat transfer,

automatic control system, mechanical vibrations, gas dynamics and fire protection.

11n.420 wamsellnd 3 (2-1-6)
ME420 Mechatronics

FdsAuneu: aauls an.321
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Prerequisite: Have earned credits of ME321

Review of principle of electronic and Review in mechanical control A/D and D/A
convertor. Interfacing computers to the real world. Conversion between digital and analog
signals. Sensors. Closed loop control and PID tuning. machine to machine. Microcontroller.

Actuators: Motors and their controllers. Basic of Robotics. Internet of things.

N.430 nsiAuulaznsuueinia 3 (3-0-6)
ME430 Refrigeration and Air Conditioning

FdsRuneu: @aule 1n.330
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Prerequisite: Have earned credits of ME330

Reviews of thermodynamics and heat transfer principles. Principles of refrigeration
and various refrigeration systems. Single stage and two stages mechanical vapor compression
refrigeration cycles. Main components such as compressor, condenser, evaporator, refrigerant
flow control equipment. Auxiliary equipment. Absorption refrigeration. Refrigerants. Psychrometrics.
Introduction to current refrigeration and air conditioning technology. Cooling load calculation
for refrigeration and air conditioning systems. Freezing of foods. Duct design. Principles of air

distribution and air diffuser selection
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LE203 Introduction to Electrical Engineering Laboratory
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Prerequisite: Have earned credits or taking LE209 in the same semester

This course focuses on practicing skills in basic electrical engineering. Learn how
to use equipment and some electrical elements. Connect some electrical circuits. Identify,
analyze and solve some basic problems in electrical circuits and electronics. Learn how to
use basic circuit and electronic software. (This course for students in Mechanical, Industrial

Engineering)

w209 Amnssulwiuosdu 3 (3-0-6)
LE209 Introduction to Electrical Engineering
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Basic D.C. and A.C. circuit analysis; voltage; current and power; introduction to
electrical machinery i.e. generators, motors, transformers, and their usages; concepts of
three-phase system; introduction to some basic electrical instruments.

(This course for students in Mechanical, Industrial Engineering)
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28,202 NAFNENSIAINTTY - ADMYFANT 3 (3-0-6)
CE202 Engineering Mechanics - Statics
JrTeAunau: a@suls m.133
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Prerequisite: Have earned credits of SC133

Force system, Newton’s law of motion, Resultant; Equilibrium of forces and
moments; Centroid, Center of mass, Center of gravity; Theorems of Pappus; Moment of
inertia of an area; Application of equilibrium equations for structures and machines; Beams,

Introduction to bending moment and shear; Friction; Virtual work; Introduction to dynamics.

19.250 NITUITNIINGS 3 (3-0-6)
I[E250 Manufacturing Processes
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Various manufacturing processes such as casting, forming, welding, machine tools
and CNC machines, and production costs. Standards in engineering metrology and
interchangeability. Occupational health and safety. Environmentally conscious production

and basic machine maintenance.

19.252 ﬂg’j‘ﬁ’aﬂW'il,ﬂ%aﬁaﬁugmmﬁmmmuazmﬂ%’am 1(0-3-3)
IE252 Engineering Tools and Operations Laboratory
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Work in basic workshop. Working processes such as bench work, sheet metal
working, welding, shaping, turning, milling and grinding. Engineering metrology. Occupational

health and safety. Environmentally conscious production and basic machine maintenance.
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19.261 AR IFINTIY 3 (3-0-6)
lE261 Engineering Statistics
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Presenting and analyzing data. Probability theory. Statistics distribution. Sampling
theory. Estimation theory statistical inference. Hypothesis testing. Analysis of variance.
Regression analysis and correlation. Using statistical methods as the tool in engineering

problem solving.
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ME480 Mechanical Engineering Projects Seminar
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Prerequisite: Have taken at least 40 credits of compulsory major courses.

This course is concurrent with ME481 Students will be trained in researching, report
writing and presenting technical reports to an audience. Written report and oral presentations
are required which aim to develop Thai usage and sound engineering report writing skills. The

report must be related to the work in ME481.

9N.481 TAsINUNmINgsUAIeIna 3 (3-0-6)
ME481 Mechanical Engineering Project

JorTeRunau: a@auls 2n.480
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Prerequisite: Have earned credits of ME480

Project related to mechanical engineering for students to self-practice in
conducting experiment, research, development or study in specific topics under advisement
of faculty members. Written report and oral presentations are required upon completion of

the project.

ULl 2 vravinafne
IN.482 wienaniafnydmnssuAsena 3 (0-9-3)
ME482 Preparation for Mechanical Engineering Co-operative Education
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Prerequisite: Have taken at least 40 credits of compulsory major courses.

Study and problem solving in industry for the purpose of research and development.
The study is conducted in groups not exceeding 3 students and fits the following description
(1) a search for invention that can be developed into commercialized product, (2) problem
solving in manufacturing, process improvement, or utilization of defections or rejects, (3)
technological improvement (from those granted patent), management of information and
servicing for business decision making. The duration of course is not to be less than 4
months and not exceeding 6 months. It is evaluated by committee consisting of lecturers

and industrial associates. Students are required to submit reports and make oral presentation.
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N.483  antafnwimnssuededna 6 (litleenin 16 dUns
ME483 Mechanical Engineering Co-operative Education Tu 1 amAnsAne)
vsAunew: d@eula 1n.482
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Prerequisite: Have earned credits of ME482
Study and solve the problem in industry which is a continuous study from

ME482. Analyse and improve work following methodologies of study from ME482 (work at

least 16 weeks).
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Jyndennsdanssnaiana
324 STUUARTETLASNTHAILIUEUA 3 (3-0-6)
ME324 Intelligent System and Road to Robotics
m’mLfifﬂﬁ]l,ﬁuméfuuazﬂﬁL%uiﬂﬂmiummuqﬂﬂiﬂiﬁ]ﬁwamzuué’m%m
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MsupaiulaznsSouiveuaiesing ssuvufuRnisdmiuruoud nmsldaussuumunuUszan
F19 9 NMIoeNKUULaYMIUsTEnAldssuudaaser wannsdrfylunsimunviueud
Basic concepts and programming of programmable device and embedded
system. Data communication by Can Bus, 12C bus, parallel and serial port. Analog and digital
receiving and transmission. Sensor and actuators. Fuzzy system. Machine vision and learning.
Application of control system. Robot operating system (ROS). Design and application of

intelligent system. Core knowledges and road to Robotics.

n.325  Dudnduazlansednd 3 (3-0-6)
ME325 Pneumatics and Hydraulics

FwdeRuneu: @euld 9n.240
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Prerequisite: Have earned credits of ME240

Fundamental of fluid power systems and their applications. Pneumatic and
hydraulic circuit. Structure and principle of pneumatic and hydraulic systems. Design and
drawing of the circuits. Basic circuit. Cascade circuit. Flow control with electric. Ladder
diagram. PLC. Selection of equipments such as air-compressor, pressure tank, control valves,

actuator etc. Efficiency. Installation, maintenance and trouble shooting. Application to

industry.
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M326  vusuddowiu 3 (3-0-6)
ME326 Introduction to Robotics

AudsRuneu: @auld A.214
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Prerequisite: Have earned credits of MA214

Review of matrix calculus. Motion analysis of robots. Load analysis. Strength
analysis of structure and mechanism. Selection of sensors. Basic robot control. Robot vision
and artificial intelligence. Laboratory hours cover design, construction and control of robot.

Trips to robot-assembly plants.

In.334 FAUNAAIARSHALDUNNAFANTVDITLUUTININ 3 (3-0-6)
ME334 Kinetics and Thermodynamics of Biological Systems

Fwtsdunew: aauld 9n.230
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Prerequisite: Have earned credits of ME230

Fundamentals of thermodynamics and kinetic analysis as applied to biomedical
systems and technologies; Essential principles in thermodynamics, including First Law,
Second Law, and interrelationships among thermodynamic variables; Fundamental in kinetic

analysis, enzyme kinetics, and pharmacokinetics.
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M348 namanivedluadugs 3 (3-0-6)
ME344 Advanced Mechanics of Fluids

FudsRuneu: @auls 2n.240
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Prerequisite: Have earned credits of ME240

Kinematics of fluid flow. Steady and unsteady. Uniform and non uniform flows.
Streamlines. Path lines and stream function. Fluid strain and rotation. Flownets. Circulation
and rotational flow. Radial flow. Equations of motion and energy. Laminar flows in closed
conduits. Shear stresses in turbulent flows. Velocity distribution. Laminar and turbulent
boundary layers. Flow past submerged bodies. Separation, circulation drag force and lift

force. Introduction to numerical solution of fluid flow problems.

354 N1SlURINNIAADIIBIUNIIAINTTY 3 (3-0-6)
ME354 Computer Aided Engineering

Fwtsdunew: aauld 9n.350
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Prerequisite: Have earned credits of ME350

Fundamental and component of computers. Uses of computer for solutions of
engineering problems. Reviews of numerical methods and their applications to mechanical
engineering problems such as fluid flow, heat transfer and stress analysis problems, etc.
Optimization techniques. Computer aided geometric design. Computer aided symbolic
computation. Data acquisition. Data analysis. Graphs and charts for presentation of

computational and experimental data.
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N.364 N1990NLUULAZHAILNERN 0 3 (3-0-6)
ME364 Integrated Product Design and Development

vsAuneu: d@euls 19.250
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Prerequisite: Have earned credits of IE250

Product design under engineering principles. Design for manufacturing. Business
opportunity for new product. Design method. Modeling. Decision making. Risk. Pricing.

Selections of materials and manufacturing process. Team working. Creavitiy and innovation.

374 wialuladeugun 3 (2-3-4)
ME374 Automotive Technology
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Basic principle and components of internal combustion engines. Type of
automobiles. Bodies and frames. Steering systems. Braking systems. Suspension systems.
Power transmission systems. Basic automotive electronics. Cooling system. Automotive
safety technologies. Introduction to current automotive technologies and future trend.

Laboratory sessions cover disassembly and assembly of engine, testing of

various systems in automobiles. Performance testing.

IN.375 MIUIMIgRaIMNTIN dmiUimnsiaesna 3 (3-0-6)
ME375 Industrial Management for Mechanical Engineers
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Industrial management principles.Methods of increasing productivity. Maintenance.
Quality control. Human management. Industrial safety. Industrial related laws. Basics of

engineering economics. Project management.

Nn.414 nsidemeveianmMmIaImnT Iy 3 (3-0-6)
ME414 Failure of Engineering Materials

JurTeAunau: asuls 1n.210
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Prerequisite: Have taken ME210

Introduction of material failures. Fracture and deformation of materials. Behaviors

and mechanisms of failure under static and repeated loads. Fatigue crack initiation and fatigue

crack growth. Wear. Corrosion. Material testings.

1n.415 MTERNLUULUUIMINY auTigavesiuduaTasingna 3 (3-0-6)
ME415 Optimal Designs of Machine Elements
Fwtsdunew: aauld 9n.310
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Prerequisite: Have earned credits of ME310

Optimum and robust design. Mathematical representation of free form shape
with NURBS. Selection of design variables, objective functions and constraints. Adjustment

of design variables to achieve optimum value of objective functions using various

optimization techniques. Applications in design of mechanical parts.
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1N.416 msaamwum%ﬁﬂﬁﬂa%uqq 3 (3-0-6)
ME416 Advanced Mechanical Design

vsAunew: d@euld 1n.310
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Prerequisite: Have earned credits of ME310

Introduction to computer aided design using commercial program.3D mechanical
parts design and 2 D drawings. Assembly and mating. The Analysis Process. Mesh controls,

Stress concentrations and Boundary conditions. Symmetrical and Free Self-Equilibrated

Assemblies. Mixed Meshing Solids, Beams and Shells.

43¢ welulagmsuuainieuazniseysnendsulussuuuueinie 3 (3-0-6)
ME434 Air conditioning Technology and Energy Conservation in Air Conditioning System

Fdsdunew: aould 9n.430
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Prerequisite: Have earned credits of ME430

Calculations of overall thermal transfer value (OTTV) and roof thermal transfer
value (RTTV) Types of air conditioning in commercial buildings, Central hydronic system
vaiable air volumn system (VAV), Thermal energy storage system (TES), Absorption refigeration
system, Radiant cooling system, Heat pipes and heat wheel, Variable speed drive (VSD),

Building management system (BMS), Thermal comfort design, Clean room design.
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MA35  uvdwdsnuuaznsUdsugundsny 3 (3-0-6)
ME435 Energy sources and conversions

FdsRuneu: @auls 2n.230
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Prerequisite: Have earned credits of ME230

Souces of energy in nature. Conversion to mechanical and electrical energy from
various sources such as tidal energy, wind energy, and geothermal energy.
Magnetohydrodynamic geothermal energy. Magnetohydrodynamic. Potentail applications of

solar, wind and tidal energy. Energy conversion from biomass. Energy storage. Clean energy.

N.436  warnanianuieuUszendluimnssulssliih 3 (3-0-6)
ME436 Applied Thermodynamics in Power Plant Engineering

Fwtsdunew: aauld 9n.330
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Prerequisite: Have earned credits of ME330

Fuels and combustion. Analysis of steam power cycles. Components and
operation of industrial boiler and utility boiler. Thermal power plants. Cogeneration systems.
Feed water heaters. Steam turbines. Analysis of gas power cycles and combined cycles.
Combined cycle power plants. Gas turbines. Compressors. Heat recovery steam generators.
Condensers. Cooling towers. Engineering economic analysis. Optimization of power plant

operation.
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N.437 N1990NKUUILUUNNAINTOU 3 (3-0-6)
ME437 Design of Thermal systems

FudsRuneu: @aule 2n.330
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Prerequisite: Have earned credits of ME330

Definition and examples of thermal processes and systems. Application of
thermodynamics, fluid mechanics, and heat transfer in analyzing components of thermal systems.
Methods of solving the system of equations of a thermal system. Simulation of thermal systems.

Unconstrained and constrained optimizations. Selection and design of equipment in fluid and

thermal systems. Economic analysis. Design of thermal systems using software.

n.444 N50RNLUUTTUUTIBMSIAINTSY 3 (3-0-6)
ME444 Engineering Piping System Design
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Review of Fluid Mechanics. Introduction to standards related to piping systems. Pipes,
valves and related accessories. Drawing and cost estimation of piping systems. Theory of flow in
pipes. Calculations of major and minor losses in pipes. Concept of critical paths. Selection of pipe
materials, thicknesses and diameters. Pumps. Performance curves of pumps, system curves,
operating points and pump selection. Design of various piping systems in buildings and industries,
such as cold water and drainage systems, fire protection systems, chilled water and hot water
circulation systems and flow balancing, saturated steam and condensate piping systems,

compressed air piping systems. Introduction to building information modeling.

10.445 Lﬂ%@ﬂﬁﬂiﬂa%@\‘i‘lﬁa 3 (3-0-6)
MEA445 Fluid Machinery
JrTerunau: @aule 2n. 240
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Prerequisite: Have earned credits of ME240

Principles of fluid mechanics when applied to fluid machinery. Classification of
fluid machines: fan, pumps and compressors. Theory of positive displacement pumps and
performance characteristics. Dimensional analysis and characteristic performance of turbo
machines. Design of impeller casing and piping circuits. Theory of axial-flow machines.

Introduction to current fluid machinery technology.

n.454 Bslludiedumdidesdiu 3 (3-0-6)
ME454 Introduction to Finite Element Methods

JrTerunau: a@auls n.350
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Prerequisite: Have earned credits of ME350

Mathematical preliminaries and matrices, general procedure of the finite
element method, derivation of finite element equations using; direct approach, variational
approach, and method of weighted residuals, finite element types in one, two, and three
dimensions, and their interpolation functions, applications to structural, heat transfer, and

fluid flow problems.

455 warnansvetnaidsnandesdy 3 (3-0-6)
ME455 Introduction to Computational Fluid Dynamics

Fdsdunew: aeuld 9n.350
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Prerequisite: Have earned credits of ME350

Partial differential equations for problems of fluid dynamics and heat transfer.
Finite difference and finite volume methods for solving problems in fluid dynamics and heat
transfer. Development of algorithms and computer programs. Using commercial software to

solve industrial fluid dynamics problems.

1n.456  nsdnaeaedavluszuuTInIsunneg 3 (3-0-6)
ME456 Numerical Modeling in Biomedical Systems

FsAunew: @ouls 1n.350
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Prerequisite: Have earned credits of ME350

Introduction to modeling and simulation techniques in the analysis of
biomedical systems. Application of numerical methods for the solution of biomedical
process problems. Use of computer software for the analysis and solution of biomedical

engineering problems.
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N.457 sz lauiBsiavdmsulymnisanuiou 3 (3-0-6)
ME457 Numerical Methods for Heat Transfer

Fwdsdunew: aauld 9n.350
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Prerequisite: Have earned credits of ME350

Concept of numerical method and procedure, principle of heat transfer;
conduction, convection and radiation, differential equations and boundary conditions for
heat transfer problem; steady and transient conditions, using numerical method for
transforming differential equations to algebraic equations (discretization), procedure of hand
calculation and computer code development for analysis of heat transfer problems;
conduction and convection modes, introduction in heat transfer in porous media and

application of commercial software in heat transfer problem.

n.464  msldreuiimesiiglun1seanLUULAZNITHER 3 (3-0-6)
ME464 Computer-Aided Design and Computer-Aided Manufacturing

FsAunew: @auls 1n.310
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Prerequisite: Have earned credits of ME310

Applications of computer in various stages of product development from design
to analysis and protyping. Principles behind the CAD software such as freeform shape

representation with NURBS and solid modeling. Principles behind CAM software such as tool

path generation and G-code. Measurement of size and shape.
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n.465  uszuulueiais 3 (3-0-6)
ME465 Building Mechanical systems
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Prerequisite: Have earned credits of ME240

Building Mechanical system. Water supply system. Sewage system. Gas piping. Fire

suppression system. Fire protection system. Air conditioning and ventilation system. Lift and

escalator system. Lighting system. Noise control system. Building automation system.

N.466 LUURas A saUINAD1AT s lumdmnssueiona 3 (3-0-6)
ME466 Introduction to BIM (Building Information Modeling) in Mechanical Engineering

#5190 UUTIR0MTIAINTTUNUTEUUTUAN I 979 LU SeuuUSUeInie Utz uay
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(Revit) @n5un1sadauuudngass wazlusunsunisinnislasenis (Navis Work Manage) d@1%5unns
ATIRFDUNMITTINRUUTIDITI kATAINYNABIVBIMUULUUTIARNUTTUUTUDIANS

Course will give an overview of Mechanical, Plumbing and Fire Protection
modeling concepts. Basic concepts to be presented are HVAC cooling load analysis,

ductwork, and piping. At the completion of the course students will have immediate

practical application of Revit and Navis Work Manage for clash detection.

Nn.474 \A3psdnsnanIsinums 3 (3-0-6)
ME4T74 Agricultural Machinery

wdeRuneu: @aula 9n.210
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Prerequisite: Have earned credits of ME210

Basic knowledge of agricultural machinery: types, structure, operation and
maintenance. Selection and performance testing. Mechanical properties of agricultural
material such as soil, agricultural products etc. Design, strength and motion analysis of

agricultural machinery. Detail study of some basic machinery.

nars  lulewenindidosdu 3 (3-0-6)
ME475 Introduction to Biomechanics

tsRuneu: @auld 10.210
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Prerequisite: Have earned credits of ME210

Related medical terms. Mechanical properties of biomaterials such as tissue,
muscles, bones and fluids in mammals and structures of insect and trees etc. Static
equilibrium and motion of the livings. Design of artificial organ. Measurement of mechanical
properties in organs. Introduction to in vivo study. Explanation of reasons behind nature’s

design with theories in mechanical engineering. Neural synapse. Vision and object

recognitions.

mnare  msliarudouselulasadesdy 3 (3-0-6)
ME476 Introduction to Microwave Heating

wdeRuneu: @aula In.330
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Prerequisite: Have earned credits of ME330

Introduction to microwave heating technology. Basic components of microwave
heating. Dielectric property of materials. Development of mathematical model. Analysis of
semi-infinite bodies with Lambert law. Analysis of heat transfer in finite bodies with Maxwell

equation. Computer aided modeling. Design of microwaving heating for industries.

nar7 masnindidesiy wasnsUszend 3 (3-0-6)
ME4T7 Introduction to Combustion and Applications

Fwdsdunew: aauld an.331

demaseusgu famamgquiitugiudiuniswlng waznisussend Seusznoudae
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fiinanmsnlug nseuaumaiy n1sfuIusaTIduINIAlemEs SasnnAnuiisead
nsvhaunaruiou Isnseninlivazaunsalinsmlvdussameng o

Prerequisite: Have earned credits of ME331

Basic theory and applications of combustion: principle of combustion;
combustion process; types of combustion; analysis of exhaust gas; calculation of air-fuel
ratio; chemical reaction rate; heat balance; combustion methods and equipments; its

industrial applications.

11.478 AsaewANNSaulUeLEaTIN WL UBIAU 3 (3-0-6)

ME478 Introduction to Bio-heat transfer
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udsruneu: @ula 2n.330
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Prerequisite: Have earned credits of ME330

Basic principles of heat transfer in biological tissue from electromagnetic
technologies such as laser, infrared, microwave and other technologies, involving multiple
phenomenological mechanisms including conduction, convection, radiation, metabolism,
evaporation, and phase change. Thermal behavior in physiological processes, including
blood circulation, sweating and metabolic heat generation. Bio-heat transfer equation.

Computer simulation and case study.

N479  Unngnisainsaneleuludanniu 3 (3-0-6)
ME479 Transport Phenomena in Porous Media

FudsRuneu: @aule 2n.330

mmi’ﬁugmﬁmﬁ’umimam Ty wasu waganaludagngy aginiseduse
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AN MARAIUTINITEAUTIENE

Prerequisite: Have earned credits of ME330

Principles of momentum, energy and mass transport in porous media are
discussed in this course. After reviewing the basic concepts and tools needed to study
transport phenomena in porous media, governing conservation equation are derived and
applied to various problem of interest in engineering process. The numerical techniques and

computer programming for obtaining numerical solutions of some selected transport

problems are also discussed.

N.484 WdaiilAunIIMmINTTUATONa 1 3 (3-0-6)
ME484 Special Topics in Mechanical Engineering |
Wenstugd 9 mMesAranssueiena Aunauladuiiey

The new technology of special interest in mechanical engineering.
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1N.485
MEA485

1N.486
ME486

1N.487
ME487

1N.488
ME488

1n.489
ME489

Mo LAENINIAINTTUATDING 2
Special Topics in Mechanical Engineering |I

Inermsiuml g mMeaudminssuaiesna Muauladuiivy

The new technology of special interest in mechanical engineering.

MdolilAENIIAINTIULATDING 3
Special Topics in Mechanical Engineering Il

emsind 9 mMeadmnssuaiesna Mauladuiiee

The new technology of special interest in mechanical engineering.

PV NLAWNIIAINTTULATDING 4
Special Topics in Mechanical Engineering IV

Wenstud 9 mMesArnssasena Mirauladufivey

The new technology of special interest in mechanical engineering.

MTafiAmYNIaIMINTINLATOING 5
Special Topics in Mechanical Engineering V

Inernsiul g mMeaudminssuaiesna Muauladuiivry

The new technology of special interest in mechanical engineering.

WTONLAYNIIAINTIULATDING 6
Special Topics in Mechanical Engineering VI

Wenstued 9 mMesaranssueiena Anauladuiiey

The new technology of special interest in mechanical engineering.

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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ePedvilundngnsiUnseuliinende/aus/nmadv/mangnsdudosnizey
2n.100 N3INNIFINTTU 3 (2-3-4)
ME100 Engineering Graphics
ANUAIAYUBINISTIULU 3ATTIUNSTsuLUL e3eailauaydFld el sudulas
Fadnus madsunuusuiasadn Massyruiakazitaamiie madeuuuaimans nsidou
WUUANAR NS TBUNINABEBIUEILaZTINYEAITNBINTN NSWEUNTWAALAZATNTY NITTULUU
FUALDYALAYMITHULUUIU NTOIULUUNITIAINTIY NISlURDUNITE S UTIEUTBULUY
The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing.

Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and Reading

drawing. Computer aided drawing.

1220 NAFNAATIAINTIN — WarEnS 3 (3-0-6)
ME220 Engineering Mechanics — Dynamics

FvdsRuneu: @oule 18.202
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Tngudande Toun use Twudy euuazndsnu ngmsiedeutefiassesiafiu vdnnsvesnunas
n¥au vinnsvesnsnauarlisuiy maedeuiiamsadigaudnars arusidesiuieaty
nsduaziou

Prerequisite: Have earned credits of CE202

Reviews of basic principles governing the laws of motion. Kinematics of particles
and rigid bodies: displacement, velocity, and acceleration. Absolute and relative motion.
Kinetics of particles and rigid bodies: force, momentum, work and energy. Newton's second

law of motion. Principle of work and energy. Principle of impulse and momentum.

Centripetal motion. Introduction to vibration.
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M290  narnandvedlvaitoy 3 (3-0-6)
ME290 Introduction to Mechanics of Fluids

FdsRuneu: @auls m.133

AautRvevetiva ainumansvavativa N15a0esa aunIsIUUURN aUN1SNENY
Jaurmanivein1saisndalulld uaghifaunin nslineilfuazanumiloutunisianisiua
nslnalurle wazmseenuuussuuvieilodu

Prerequisite: Have earned credits of SC133

Properties of fluids. Fluid statics. Buoyancy. Momentum equation. Energy
equation. Kinematics of incompressible and non-viscous fluid flow. Dimensional analysis and
similitude. Incompressible and viscous fluid flow. Fluid measurement. Flow in pipes.

Introduction to design of piping system.

1Mn.291 NaFENIIAINTTY 3 (3-0-6)
ME291 Engineering Mechanics

dsRuneu: a@sula m.133

FEUULTI WTIaNS duna LIINTTINY Wamam%%aﬂaumﬂLLazi’quL%dm%q nHN13
\ndouTitefiaeiveinfi MuLarngau MInsEukas Ty

Prerequisite: Have earned credits of SC133

Force systems; resultant; equilibrium; kinematics and kinetics of particles and

rigid bodies; Newton’s second law of motion; work and energy, impulse and momentum.

IN.390 ﬂg’jﬁamiﬁugmﬁmmimLf-ﬁ'aaﬂa 1(0-3-1)
ME390 Mechanical Engineering Fundamental Laboratory

ntsRunau: @oula 1n.290

nsldiadasiiotafiugumaiuimnssuadona nisfuuin anundadunan B
HMIINITLUAB 139 AIULAY AIIULATEA AITUAU RRIER NTILATIERAURANAIATUNITNAR D
NFIATIRNYBY ALY LAUBNANITNARDS

Prerequisite: Have eamed credits of ME290

Applying the basic instrumentation in Mechanical engineering filed such as
measurement of distance, linear and angular velocity, flow rate, force, stress, strain,

pressure, temperature. Error analysis in the experiments. Data analysis and presentation.
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1N.391 SEUUSRLUTAN9QAEINTTURAENITATUAN 3 (3-0-6)
ME391 Industrial Controls and Automation

dsduneu: aauld A.214
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Prerequisite: Have earned credits of MA214

Mathematical models of systems; Transfer function; First and second-order systems;
Transient responses; Open-loop and closed-loop control; Steady-state error; Stability; Controller
Design; PID controller; Principles and applications of industrial control devices including relays,

timers, counters, PLC and controllers.
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N.444 MFPBNUUUTEUUNBNISIFINTTU
2n.445 w3psdnsnavedlva

n.454 Tansllludedwudidesdu

n.455 naransveslvadduiandody
1N.456 M3asudsmavlussuudinisunng
11457 szidpuisiisiavdmiulammieaiuiou
N.464 mMslarpuinestisluniseanuuulay
ANTNES

N.465 NuUsTUUlUDIANS

In.474 1P3058NINANITNENS

2n.475 lulewndndidaadiu

1.476 mslianudoudaelilasmidosy
477 mawnlvififesdu warnisUszgns
2n.478 msaemeuderluiledeiinmdedu
n.479 Usingnisainisaneleuluianniu
1n.480 duuuilasanudmnssuadesna

1n.481 TAssnuyndmnssuLa3ana

1n.482 WwissNaniafnuImnssuLAeena
1n.483 auiadnuiranssuaIena

1n.484 FefiAwmamnssuedena 1

90.485 WIVDNLAYNNIAINTIUATBING 2

(3)
(3)
(3)
(1
2
(3)
(3)

(3)
(3)
(3)
(3)

(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)

(3)
(3)
(3)
(3)
(3)
(3)
(3)
(0)
(3)
(3)
(6)
(3)

IN.364 NTODNUUULATNAIUHNARNI N

N.374 waluladeueun

N.375 MIvdnIgnavinssudmiuimnsieiesna
n.380 MsRnaulugaamnssy

0.400 UFTRMAmnssaaiona 2

IN.414 NMsEMEVRITARNNIAINTIY

n.415 msaaﬂLLUULmemsmﬁqmmaﬂ%udw
\w3asdnsna

N.416 ﬂﬁaamwum%"aﬁﬂiﬂaéﬁgugjd
N.420 WA msedng

1n.430 MsvihAnudunazn1suuenie
n.434 walulagnisusuenniAwazniseysny
wasnuluszuuUsuenna

2n.435 Lma'qwé’muu,asmiLﬂﬁngWEﬁmu
N.437 MFODNRUUTEUUNNANUTDU

MN.A44 AFDNRUUTEUUNBYNGIAINTTY

9n.445 3esinsnavedlva

1n.456 Temsliludiedmuddedu

1n.455 warnansvadlvaBaruanoiy
N.456 NM3auTRavlusEuuTINSLINNE
1n.457 szidauisiasiavdmiulymnieniuiou
1n.464 nslameuRamestisluniseenLuULay
ANINER

1N.465 NUsTUUIUDIAS

91,474 1A3098NINANTNENT

n.475 lulewendndidodu

1.476 mslianudousaelilasnidesu
1477 mawlviidostu wasnisusegnd
1n.478 nsanemeaderluilededinmidesdu
n.479 Usingnsainisaneleuluiannsu
1n.480 Suuunlasedmnssuedena

1n.481 TASENUMNSmNTILLA30INa

1n.482 WSsuavAafnuImnssuIAseena
1n.483 aniafne3mnssuesedna

1n.484 FatefiAwmBmnssuadedna 1

IN.485 WIVDNAYNIIIAINTTUATBING 2

2

(3)
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g3vlundngns w.A. 2561

183 lunangns w.A. 2566

1n.486 WadefAwnBmnssuaiona 3
1n.487 FadeRiAwnaimnssuaiena 4
n.488 WadefiAwnBmnssuaiena 5
11.489 FadaRAunBmnsTuA3ena 6
18.202 NAAEANSIFINTSN — ADRFEnS
.203 ﬂgjﬂ’amsmﬁmmiﬂw%ﬁaqéfu
.209 Aennssuliindosdy

18.252 ﬂﬁﬁ’ﬁﬂﬂim%"aaﬁaﬁugmmﬁmmiu
wagn1s U

79.261 @0FIAINTIH

sedviiieulyily

28.101 e uidsiumedndnimnssumans
A.131 Nypdladaduuszand

1n.331 n3pseundununigly

11n.332 Aenssulsaluiia

IN.424 uguRLUBs

1N.436 ms’%ﬁ’mmswﬁqa’m’l,ua’mﬁLLasqmammiu

79.251 NSUITNSHANANSUIAINTTULATDANG

(3)
(3)
(3)
(3)
(3)
(1)
(3)
(1

(3)

(1
(3)
(3)
(3)
(3)

(3)

1n.486 Fadefaunaimnssuaiona 3
1n.487 FadefiAwnmdimnssuaiana 4
n.488 WadeiAundmnssuaiena 5
11.489 FadefiAunaiAmINgsuA3edna 6
28.202 NAFENTIAINTIY — A0RUANERS
M.203 ﬂﬁﬁ’amiw’mimnﬁﬂw%Lﬁyaw’fu
.209 Sernssulwiludosdu

19.252 UﬁﬁﬁmsLﬂ%@ﬂﬁaﬁugmmﬁmﬂiiu
wagn1slaey

19.261 @0FIAINTIY

snedvniisulala
277.101 waluladansauwmaatielvuiilasiuy

N.331 msLLUmgUL%LWauLaswﬁmu

1N.332 ﬂ’ﬁ%}ﬂﬂ’liwgﬂmiﬂ,uaﬁﬂﬂiLLaZQWﬂWMﬂﬁiN

N.326 viugusUewu

.436 waransanuseuUssgnalidmnssulsilui

11.466 WUUTIRDWNEIsEUIMADIASIURIAUlUNg

AINTTUATDING

98.250 NSTUITASHAR
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MAKUIN 4 ANUFIAARDIVDINAANTNNTITEUT UATNITORNUUUNANGAT

NAAWSN15IS8USVaMEaNgAS (PLOS)

AUANNS AUTINYL AUIZUETIN AUANEULUAAR
31839 v ]
(Knowledge) (Skills) (Ethics) (Character)
K1 K2 K3 S1 S2 S3 E1l E2 E3 Cci1 c2 Cc3
1) AyAneiall
1.1) wunanuvinnulanuazdeay
15.124 epunuiAsygng v v
15.101 lan 81@eu wazlne v
15.109 wInNTIUAUNTEUINARKUTENOUNTT v
1.2) wmﬂqw’%&lmazﬁnwznﬂsﬁaaﬁi
AFL101 NISAR 81U LazlTuuag9ilaN el v v
d4.105 ﬁﬂwzms?%amimqmméﬁﬂqw Vv
5.102 FIndugunienn v
U5.106 AMUARAS9ETIALaTNISHOENS v
1.3) BUAANAATEAS INBAEAS waznalulad
W.123 iliiugiu v
101 nsifeulUsunsuneninmedidosiu v
1A%, 106 ANUS UM NEINTEITUT AT NE I v
273,107 neluladdanSosiiieTingelvsl v
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5187391

NAAWSN15IS8USVaMEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUITUTTTU

(Ethics)

AUNNWL
(Skills)

AuaNEUTYARS

(Character)

K1 K2 K3

S1 S2 S3 E1l E2 E3

c1 c2 c3

15.103 TINAUANUEIEU

aa o

15.107 vinwgAIaiunIskAUgYm

1.4) UIAFUN1TUALTINBEUMIAUIAR

15.108 ANSWAILILATIANITAULDS

1.5) ¥19AN1TUINMsAANLAZNIsIEU3AIINNSUUR

15.100 walllesiunisastiountym

2) JYNANL

2.1) Fvnanwizivugu

2.1.1) AU INUFIUNANIAAIEASUAINEIANERS

3
v A

ALl uARASANUZIU v v v

Al12  LSIAdiRAT kA LARARaUTEYNA v v

A.214  AUNTSRUNUS v v

W.133 Wanddmiuians 1 v v

W.134 WaAnddwmsuians 2 v v

m.173 UitRnaaditug v
W.183 UJUAMsHAnddmIvieans 1 v
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NAAWSN15IS8USVaMEaNgAS (PLOS)

- A1UAN3 AUTinye AURIUFITY AuaNEUTYARS
5197397
(Knowledge) (Skills) (Ethics) (Character)
K1 K2 K3 S1 S2 S3 E1l E2 E3 c1 c2 C3
M.184 UHURNsHANdd msUIAINS 2 v
2.1.2) nguAvINugIuMIIAINas
MN.100 AFIAAIFINTTU v v v
177.100 385350 UIAINT Vv v Vv
262,101 weluladansaumeaelualidoadu v
10.121 Tan3Amngsy v
2.2) AP UANIZATY
2.2.1) NGUYIVIAUNGIAINTTY
1) vrvsauTuanvn
200 MATLULUULATOING v v v
IN.210 nafan3an v v
1N.220 NAAEARTIAINTIHN — NaFEnS v v v
.230 warmanianudoudedu v v
1n.240 namansvesiva v v
M.300 UFTRMTAmnsTATeana 1 v v
IN.310 NNT0BNRUUIASEINE v v v
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5187391

NAAWSN15IS8USVaMEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUNNWL
(Skills)

AUITUTTTU

(Ethics)

AuaNEUTYARS

(Character)

K1

K2

K3

S1

S2

S3

E1l

E2

E3

c1

c2

c3

1N.320

NAFIANSLASBIINTNA

v

n.321

N5 IALALLATBILBNTTIA

N.322

NSAUALIDUTING

1N.323

JEUUAIUANTALULIR

1N.330

NNSANYMNAINSDUF NS UIAINTIULATBING

1N.331

nsuUasgUiainGauanaany

N.332

mif{‘f@]miwé’wﬂummmazqmammiu

N.350

s UgUIBLIALAVEINSUIAINT

INn.351

N3BALUUNUIAINTIULATDINAAIUABLNILADS

N.380

nsEneulugnaInnIsy

3N.400

UURNITIANISUATOINE 2

N.420

WANSONNE

1N.430

AsviANULEULazN1SUSUDINTA

2) AYIVIAVUBNEIV

.203 UURnImademnssulniilossiu

w.209 Fenssulind ey
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NAAWSN15IS8USVaMEaNgAS (PLOS)

- A1UAN3 AUTinye AURIUFITY AuaNEUTYARS
ne (Knowledge) (Skills) (Ethics) (Character)
K1 K2 K3 S1 S2 S3 E1l E2 E3 c1 c2 C3
18.202 NAMAATIAINTIN — BDAAIENS v v
19.250 NIINIDNITHEN v
18.252 ‘Uﬁﬁ’ﬁﬂ13Lﬂ%aqﬁaﬁu§mmﬁmﬂ'ﬁiuu,az v
A3l
19.261 @DRIAINTITU v v

2.2.2) NHUIVURINNIIAINTTY

sUnUUT 1 3lATUIAINTTULATEING

I.480 FUNUNLATINUIAINTTUATBINA Vv Vv

1N.481 TASIUNITIAINTINLASOING v v

sULUUN 2 Jyranniafnen

IN.482 ASUUANNAIANYIIAINTTULATDINA v v

11.483 AVNARNYIIAINITULATING Vv Vv

AYNABNNIIIAINTTUATDING

IN.324  SEUUSIRTETUASNITHAILIUEUA v v
1n.325 dnudinduazlansednd v
IN.326 viugudUaewy v v v
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5187391

NAAWSN15IS8USVaMEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUNNWL
(Skills)

AUITUTTTU

(Ethics)

AuaNEUTYARS

(Character)

K1

K2

K3

S1

S2

S3

E1l

E2

E3

c1

c2

c3

N.334

FAUNAAIARSHALDUNNAAANTVBITEUUHININ

v

n.344

nafmanivedliatugs

n.354

ALY ABUNILADSHIBINUNITIFINTTU

1N.364

N15DONLUULALNAIUNANA N

N.374

wialuladanuegus

MN.375

nsUIMseRamnssudmiuImnsiaIeIna

1n.414

NsidemMgvedianmMIaImNT Iy

9n.415

NNRONLUUKUUMNNEALTIEATDTUAIY

LAIBIINTNA

N.416

N1598NWUULATEITNINATUES

N.434

walulagnisuueiniakasnsausnendsnuly

syuuUsUaINA

N.435

Lméqwé’wmmzmnﬂﬁsugﬂwé’qmu

IN.436 wamaniausaulsrendluiminssulssli

1N.437

N1508NLUUTEUUNINANNTOY

1n.444

N1399NLUUTEUUNDNINIAINTTUY

<< | < | < | <
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NAAWSN15IS8USVaMEaNgAS (PLOS)

AuANS AUNNee AUIYFIIY AudnYZUAAS
378391 N !
(Knowledge) (Skills) (Ethics) (Character)

K1 K2 K3 S1 S2 S3 E1l E2 E3 Ci1 c2 Cc3
1n.445 \p3asinsnavesiva v v
n.456 Famsllufeduuiidedy v v
N.455 narnansveslnaderuantedu v v
1N.456 N1531aaRTeRavlusTUUTINISUINNG v v
11457 sedeuindsnavdmsulymnieanuiou v v
MN.464 N5IEARNNILADIYIBlUNITORNLUULALNSHER | V v
N.465 uszuulueInns v v
N.466 LUUTIERIEsEUmARNASIToUlumg v v v
SANssuASeIna
IN.474 1A3EIENINANISINYAT v v
n.475 Tulowedndidesdu v v
n.476 mslinnutoudielilasividosdy v v
1477 mawrlvidesiu uazn1suszgnd v v
n.478 mssemenudeuluiodedinmdedy v v
N.479 Unngnisainisaneleuluiannsu v v
1n.484 ThdeRiAveImnssuASeIna 1 v
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NAAWSN15IS8USVaMEaNgAS (PLOS)

- A1UAN3 AUTinye AURIUFITY AuaNEUTYARS
318391
(Knowledge) (Skills) (Ethics) (Character)

K1 K2 K3 S1 S2 S3 E1l E2 E3 c1 c2 C3
11485 FWadefiaumadmnssuiaiena 2 v
1n.486 FWadefiaunaimnssuiaiena 3 v
1n.487 hdefiaunisimnssuadedna 4 v
2n.488 FWadafiaunnedmnssua3odna 5 v
2n.489 Fadafiaunadmnssuaiona 6 v
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HAANSN1SI38UTVaMANgAT (PLOS)

A1uAU3 (Knowledge)

K1 fisuanansaesuigdeyalasunlaymmiadainssuluiiuniseaniuuidena (Mechanical Design)
K2 fisuanansaesuigteyatavuntaymmalmnssuluiugammansuazvadlna
K3 fissuaunsaesuiedeyawaziityminiddmnssulusiussuunamansuaznisaiun

funney (Skills)

S 1 giReuilvinwemainuaiviauay 10T
S 2 girguilvinggmainunsufiRasilerin
S 3 gEsuaunsainauluiivld

#1Ua385554 (Ethics)

E1 fSsudaainnudednd lifnaennauiduaudu
E2 fisvusoulnnunsiional
E3 HiSeudaiininunisnsiesidnsduasanunisey

AuanwzyAAa (Character)

C1 @isuanunsatnaue Jinsgvitsanvavielamiaie q vadassnuaimngsy
C 2 Fssuausauilvdaymiamzntla
C 3 {BEUANTASINUAITUADUNNTYINNIUYBITEUUAN 9 M13mNTTula
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