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- AUSTOULNIN WiSsus1edvwalul 91U 3 wiieis

117-6403 nwdanguiiodnndn 3(2-2-5)
(English for Profession)
- dussousneada TrSeuseiveellil s1uau 6 wivedn Taaiden 2 3w
117-501 tole A3via wazaulaondenislaiues 3(2-2-5)
(Al, Digital and Cyber Security)
117-502 \n3esilofiviaLiienisisouinasedin 3(2-2-5)
(Digital Tools for Lifelong Learning)
117-503 MylATIzrdeyaLaznMILanununieya 3(2-2-5)
(Data Analysis and Data Visualizations)
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#Sunseydfnnuminetds asnsneniiumeinild uadlm3ouneinidenlundngnauinindnw
vhlUuny
- rauduszneumaiteanudsiy Wissusmeiveolud 1w 3 miaefn Tasden 1 3
117-601 auilu A1uAn wazaudBu auuuameasgvesasusianeliies 3(3-0-6)
(Dreams, Idea, and Sustainability According to Sufficiency
Economy Philosophy)
117-602 M3eeniuUNsAnLileaeuinnssuLargsAa v uddy 3(2-2-5)
(Design Thinking for  Creating Innovation and Startup Based
on Sustainability)
117-603 wuudiassgsianazmsuivslasansededsdy 3(2-2-5)

(Business Canvas and Project Management for Sustainable)

3.2.2 mnadguawe 91w 54 miedn Mssununguinawelul
1 a A’ a € o ! a
(1) AYUIVNUFIUNIFINTTUAEAT 71U 10 28R

s gumus1edvmeluil

157-101M5 8 UkUY 3(2-2-5)
(Drawing)
151-204 MseankuukaglnUfuRn1snisiminssy 1(0-2-1)

(Engineering Design and Workshop)

156-205 NAANERTIAINTINYIULURA 3(3-0-6)
(Automotive Engineering Mechanics)

157-104 Iihuagdidnnsefinddwsuenusudlui 2(2-0-4)
(Electrical and Electronics for Electric Vehicles)

157-105 UfuRn slniiuazdidnnseiinddmiuenusudli 1(0-2-1)

(Electrical and Electronics Laboratory for Electric Vehicles)

(2) Nl mdnianenIrnssueueudlnih

WU 38 AR Tmssuanusiedveelul

157-106 fugnuirmnssueueudlni 2(2-0-4)
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(Fundamental of Electric Automotive Engineering)

157-107 52UUT093UUazAIN&81UsUs LW 2(2-0-4)
(Suspension and Transmission Systems for
Electric Vehicles)

157-108 UjuRinsssuusassunazadsmasenuaudlni 1(0-2-1)
(Suspension and Transmission Systems for
Electric Vehicles Laboratory)

157-109 wawaslnindniueueualni 2(2-0-4)
(Electric Motors for Electric Vehicles)

157-110 Yjuinsuewasiniindmiveueuslni 1(0-2-1)
(Electric Motors for Electric Vehicles Laboratory)

157-111 sguvaneiasiiihdmsueusudlni 2(2-0-4)
(Power Supply Systems for Electric Vehicles)

157-112 YuRnsszuuatemastuihdmsueugualnin 1(0-2-1)
(Power Supply Systems Laboratory for Electric Vehicles)

157-113 s3Uuiniu wazdnuszanaanudmsueugudlni 2(2-0-6)
(Energy Storage and Charging Systems for Electric Vehicles)

157-114 YRnsszuuiniu wazdauszanaanudmsueeudini 1(0-2-1)
(Energy Storage and Charging Systems Laboratory for Electric Vehicles)

157-115 AIR333U karsEUUAIUANE U LT 2(2-0-4)

(Sensors and Control Systems for Electric Vehicles)

157-116 YHURNMIHINTI99U wagssuuauaueueun b 1(0-2-1)
(Sensors and Control Systems Laboratory for Electric Vehicles)

157-117 YdRn1smsusnisuazdeuungaeueus v 3(0-6-3)
(Electric Vehicle Maintenance Laboratory)

157-118 mMsuFuilasusasusdumuiduenueudlng 3(0-6-3)
(Conversion of Internal Combustion Engine Vehicles to Electric Vehicles)

157-119 lansednduazunming 2(2-0-2)
(Hydraulics and Pneumatics)

157-120 UfjUamslansednduasiiuusing 1(0-2-1)
(Hydraulics and Pneumatics Laboratory)

157-190  3suaunadne1iImnssue ueua i 1(1-0-2)

(Electric Automotive Engineering Cooperative

U INAB LY
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Education Preparations)

157-191 aufadnw1imnssueueudlni 5(0-40-0)
(Electric Automotive Engineering Cooperative Education)

157-195 S¥UUUSMT wagn153nnN15gaugiivaseueuslni 3(3-0-6)
(Thermal Management and Control Systems for Electric Vehicles)

157-194 M3ENLUULATARRISYUUTSad S ueus i 3(0-6-3)

(Design and Installation of Electric Vehicle Chargers)

(3) nfudvnidenianizmadmnssusueudlnih ThdonFeuanseivdelud saudlildll
peNi1 6 weAn

157-192 @nnafneimnssueusudlnin 2 6(0-40-0)
(Electric Automotive Engineering Cooperative Education 2)

157-202 lassnudmnssugnugusinii 1 1(0-3-1)
(Electric Automotive Engineering Project 1)

157-203 lassnuimnssugusudliin 2 5(0-15-5)
(Electric Automotive Engineering Project 2)

157-204 gugudliindansey 3(3-0-6)
(Intelligent Electric Vehicle)

157-205 1msg1usaenIsnaaausIuud i 3(3-0-6)
(Standard and Testing of Electric Vehicle)

157-206 szuvaussnaisdIdnsueueun b 3(3-0-6)
(Embedded Systems for Electric Vehicle)

157-207 Aauimes98luuimnTsuLasn1INEe 3(3-0-6)
(Computer Aided Engineering and Manufacturing)

157-208 mam‘uqmﬂizmumiwammuiwuLﬂ%@ﬁd’m@umaiﬁm 3(3-0-6)
(Production Control Through Internet Network)

157-209 syuusnludifignanngsy 3(3-0-6)
(Industrial Automation System)

157-193 miﬂyuw“l,wmma'%'”l,au%m 3(3-0-6)
(Balancing cell of Hybrid battery)

157-196 lelasiauuasiwaioinasdmyusueus 3(3-0-6)

(Hydrogen and Fuel Cells for Automotive)

U INAB LY
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3.2.3 maigudenias 91w 6 niiwin Iideniseuluseinileaeuluszaiuuyginives

WNINEIRLALNN T0Y0En1TURANANIBUNINIITIVNITTUTOS

3.3 ABBUIUIIEIT

3.3.1 vanadvdnwvaly
- AUTTAUSN VAT
117-403 nwdanguiiteIvn 3(2-2-5)

(English for Profession)

W@umﬁﬂwsmmLLazmi?iamisﬁzuqa; LA T I8N BT VNI THIUANS

afUTEMBYINg, NMsdeasluddvinedivszdninm; fnuensanddnge; LALIANTUEY;
ahadeliuduavinaulasersiidoyn; maiaueiiiedudie Al, wnuftRiiienwidu, uaznagns s

gsnamlulinsiudannday; NsdeanstnuiausssuienIsinauIuuegaliusyansnin; wisslle

9

o

W%’Uﬂ’m‘%uimmLLazmiﬂ’wm%ﬁwaéwmaLﬁaagjLé’umammﬁ’lﬁﬂum%w

Develop advanced language and communication skills; academic English proficiency
through scholarly discussions, effective professional communication; critical thinking and analysis
skills; formulate arguments and make informed decisions; Al-enhanced presentations, sustainable
practices, and green business strategies; develop intercultural communication sensitivity for
effective collaboration; tools for continuous language learning and professional development,
setting them on a path to career success.

- AUTIOUINGRYIA
117-501 18le Advia wavanulasafenleues 3(2-2-5)
(Al, Digital and Cyber Security)
Hoyauszaugadiolul (A), Generative Al, arudasnsemslaiues; wnfsiiugiues Al
Uszinmnued Al: Predictive Al Wag Generative Al, N1538UMIAY, NSEUSURMIAY, NMTOUNIN, HANTENU

Y83 Al, M3UsEEnAlY Al peeduiiy, M9E1TIUGUR, nsdlfinw, lanalndfdvia, UssiRmansveg Al.
Modern Artificial Intelligence (Al), Generative Al, Cybersecurity, Fundamental Al concepts,
Types of Al: Predictive and Generative Al, Identification, Authentication, Authorization, Impact of

Al, Sustainable Al Applications, Practical examples, Case studies, Digital lifestyle, Histories of Al.

117-502 ipFeilefdviaiiionsiSeunaendin 3(2-2-5)

U INAB LY

wingnsgeansIumansingin a1vivdmnssueusudlni 20



(Digital Tools for Lifelong Learning)

o A

Vinwgnisidenuasldinissdiendviaiiennudidulasnisiseuinaondin, msdnnudeyasaulad,

v

TUshNSUUSELRaRAn, AWsATn, LASBILYINNIUTINAL, NSHDENS, WMSBIUBNASTY, N1SIANITHRUEIY

%

g
uAna, WEYgBannselng, n1idses, Manandnlulif, aiFedaniiie, 14

LLWﬁWWQ%QJﬂWi@aWW LU
%ﬂ(ﬂi)ﬂ.

Skills in selecting and utilizing digital tools for sustainability and lifelong learning; online
storage; word processing; spreadsheets; collaboration tools; communication; creators' tools;

personal finance; e-commerce; storytelling; marketing automation; multimedia creation; using

platforms like TikTok.

117-503 M3AATIITBYALAYNITUARIUNUNNTBYS 3(2-2-5)
(Data Analysis and Data Visualizations)

NshanNUNMYaYAdmMTUNITHMLIgAEMNTTH NMTIATIeTUsETRManTiasn1sHMLILLIAR
yosewArluaTiAedes LIAANTIATIETRLA msUszgndliiniedlotlyguseiviuavindesile
Anneideyanuanudnduetnaddy

Data visualizations for industry developments; history analysis and development of future
concepts in relevant field; data analysis concepts; application of artificial intelligence (Al) based
tools and data analytic tools as needed sustainable.

- nguaaifiugussnauninitennudsdy
117-601 Aty A AN uasAwddy AULUIMNUTTYITBUATYgRANELRE 3(3-0-6)
(Dreams, Idea, and Sustainability According to Sufficiency Economy Philosophy)
MINALINSTUIANTARRY N3A1enTal MsAniaTzegadudasemenseunuiAnuuuiiule (growth
mindset) lngtfumsiinseiunliulanuazaudesmssudulunsiamuiieanudsdugFouasls
SEu3NTa$1NTLUIUNTAN N1TRBNLUVLLIAA NTIATIEIANNABINTINY NMsiauinyediden
(green skills) Aifilsfensiannididunazidmnensimuniidduresavdseamd thlugnisaiis
uinnssuuaznisiadmngludin sufanssunsBeuiuuguunAnies f0Rn1sadin (ving labnns
Forilasamsnguuasnsdifnuitteshuivgrueaasvgiawaifisdlulilunisdsstinuas sy
fuszneumsiidflaiaifidhuasugio dsau uazdswandon

Developing dreaming, futures thinking, and analytical thinking process with growth mindset
by analyzing global trends and needs for sustainable development. Students will learn to
develop thinking processes, design concepts, analyze new needs considering sustainable

development and the United Nations' sustainable development goals to foster innovation and

U INAB LY

wingnsgeansIumansingin a1vivdmnssueusudlni 21



living goals through learning activities based on the concept of Living lab, group projects and case
studies applying the concept of Sufficiency Economy Philosophy to daily life and

entrepreneurship with consideration to economy, society and environment dimensions.

117-602 mssenuuumsAniteaiauinnssunaygsAslmivuauddu 3(2-2-5)

(Design Thinking for Creating Innovation and Startup Based on Sustainability)
msausetumalabigisauiuuinnsuazdusznoums wwda nssuiunmsuasiinuens
genuuU winnssy dwsznaude nsaseanudilalunszuiuns Aradeassd waznseenuuuulagly

w3nsflonazimadinsng q lun1saauTanssy wiuadanadalunisseauanudnway nsvhnusauiu
Q’ﬁu Tnewtuludensyuiunisesnuuuanudn (Design Thinking) susznaunsvaudlaluilymiin
g meNIzAly MleTsiuasdaunsed MsaisuuAnlu wasimunduuuesuIRnssuiterllg
msasrsganialvl Taeddsdsnudsdulufifisng q feiiumsEnufoR uasmstenanmudan
fuseneums sunuuiileainsgsiall EnufdRnmswuduszneuns fsmsdnausnuiteliurinlale
Tdnamuinnssiunu

Inspiring learners to become innovators and entrepreneurs by focusing on the concepts,
processes, and skills needed for designing innovation, including understanding creative processes
through various tools and techniques, enhancing brainstorming techniques and collaboration,
focusing on design thinking to understand problems, analyze and synthesize information, create
new ideas, and develop prototypes, all while considering sustainability, emphasizing practical
training and knowledge transfer from entrepreneurs, engaging with entrepreneurs to practice new

business creation, and presenting work to persuade investors to join ventures.

117-603 wuudaesgsnarnsudmslassnmsesaddy 3(2-2-5)

(Business Canvas and Project Management for Sustainable)
IniideaFsuineuviedeadoulunmeansfinwuiadu : 117-602 nseenuuumsAnuiioainsuinnssy
uazgsAalmivuAEaEy

MsdnnskEnSsiviouintg TununaniasnnsrudmanSuTesaiussAniamn umAans
Uinslasing fiaseunquils M3dansmineIns mMsliu MIran MIUIMINUYARA LaYATUINS
muiAss uazfiAduAdiEuTnts ndnnsveaasugRamyuisy (BCG) AmMuLLIMNINTHRAILNBENS
fau leduiugsia uunAamsuimslasimsiiftestunandafusiviouimslugiusiivesysie
ANNSNEN WIAANITIUHL-UHUR-0 53980 U-UTUUTE NMIIEUnIeings unuiiunus Wuudnaedgsna

N3090UaNARITOUEMTUNITUTINSIATINTOEE8 Y TnatdunsTdauLuuAMuANTlARMUITY e
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thlugnsa¥essia (Startup) Tusuuuusng 9 Fssuddiamiafiodeny Ianmsadidunisliaauass
vinuglunsudmsdnnisssia lilszauauduioognsdsdu

Optimizing product and service management through efficient production and
transportation processes, covering project management concepts such as resource management,
finance, marketing, human resource management, and risk management, with an emphasis on
sustainability through the principles of the circular economy (BCG), and prepares students to
manage startups by implementing project management techniques like the Plan-Do-Check-Act
(PDCA) cycle, identifying critical paths, and utilizing Gantt charts, business models, or project
management software, promoting sustainable project management by developing prototypes to
create various types of businesses, including social enterprises, and equipping students with the

skills necessary for practical operation and successful, sustainable business management.

3.3.2 AN

nepATRugIIAmnITuAans
157-101 n15i¥guuuy (Drawing) 3(2-2-5)
FieAuneu: il

NSWBURIBNYS N1318ANeBLsATINAN NSWBUNNeBlsNI NN NISIWEUAINANABISYA NS
MIAUATUIARAZNITRBTUIN AINER YUAMNGRBLAZNITHAIUIAIM AFainnmaleile n1s@eunin
Teazdakarlsuninyausenou nstdreuiaweitisluudsuwuy Wsknsureuiivmesyiely
N1T9DNLUY 3 1A

Lettering; orthographic projection; orthographic drawing, pictorial drawings; dimensioning
and tolerancing; sections; auxiliary views and development; freehand sketches, detail and

assembly drawings; computer-aided drawing; 3D computer-aided design.

151-204 nseankuUkaANUURN1TMNIMNITY 1(0-3-1)
(Engineering Design and Workshop)
= o 1 a
nleduneu: Lifl
nsldauaseslionugiu Wy 1AeINAe LAsesin wsedld 13BN LASENERE LavlATel
a & a s s a & a s A A A = 1% a wa a
Fusglusumdlulasiives wesides AmauWes waziaseliadus Nldlureslfiminislssnu mallnves
nswen ANuYasadelunisldiesedioning1n N1IRTINERUAMAINTUIUY  NITEDNHUULALATIITUIY

AULUUMIENALLAENSAUN 3 TR
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The usage of basic tools and instruments such as lathe machine, cutting machine, milling
machine, drilling machine, sawing machine, grinding machine; micrometers, verniers, calipers; and
other tools and instruments using in factory laboratories; welding techniques; tools operation

safety; products quality assessments; design and prototyping with 3D printing technology.

157-104 It uazdidnnseiinddmiuauaudlni 2(2-0-6)
(Electrical and Electronics for Electric Vehicles)
szuuliiflh aonueeding nsena avad iy assiugy SudnBidnnsedndugu SeRtves uas
ieesilotanslutin Fhd Siad wiouvas AnviAsaiuaudnvasvdnnshauseanneslelen ines
NTUTALRDT Laese 1o307 19958UNeTT 29aTARUeTees nstasiulazandygiasuniu
Tumalwi 2s9siedesdsosliidh 2993bfngNdY 2asAIvANNeWmesied 1 wa 3 wia 99sAuAY
wemesATwazn1sUsTENAlTlun U ue Ul
Electrical systems, voltage, current, resistance, basic circuits, basic electronic
components, multimeters and electrical measuring tools; fuses, relays, transformers. Study the
characteristics and operating principles of power diodes, power transistors, power FETs, IGBTs,
inverter circuits, converter circuits; electrical noise prevention and reduction; uninterruptible
power supply (UPS) circuits, emergency electrical circuits, AC motor control circuits (single-phase

and three-phase), DC motor control circuits, and their applications in electric vehicles.

157-105 UuAmsinihuazdidnnsednddmsueusudlnia 1(0-2-1)
(Electrical and Electronics Laboratory for Electric Vehicles)
Ufuinismdnmsaumiiesialen mesnsudanes innesiva 1eddn 19sdunesives

29sReuUneiaed milostulazandyarasuniulumsliiii wsasedesdrsasliin saslwihgnidy

1ITAIUANNBMBSIOT 1 Wl 3 e 299sAmuANNawmesATLarn1UTEEnaldluue ALY
Laboratory on Principles of Power Diodes, Power Transistors, Power FETs, IGBTs, Inverter

Circuits, Converter Circuits, Electrical Noise Prevention and Reduction, Uninterruptible Power

Supply (UPS) Circuits, Emergency Electrical Circuits, Single-phase and Three-phase AC Motor

Control Circuits, DC Motor Control Circuits, and Their Applications in Electric Vehicles.

naIATvEnaNIEIArNTINE Ul
157-116 UjUAM3iang293u uwavszuumunueueuniwi 1(0-2-1)
(Sensors and Control Systems Laboratory for Electric Vehicles)
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Laboratory for Testing Various Sensors in Electric Vehicles, including types, operating
principles, motor power control units, DC-DC converters, power distribution units, capacitors in
vehicles, analog and digital signals and waveforms output from sensors, and sensor installation
procedures.

157-107 syuusesiuuazaeriaseusudlnii 3(3-0-6)
(Suspension and Transmission Systems for Electric Vehicles)
svumaﬁmjmﬁmmumqG]GUENiﬂVLV\IﬂW FLUUAINMAWUUANS NITUIDATINA INAITU F8UU
AILABLUUAIY svuutefuiden douazens waluladdunnuaondovessruutunieu wazsvuu
AIUANYINE
Suspension for Electric Vehicles, Transmission systems, gear Ratio Design, drive shaft,
brake system design, Steering systems, wheel and tire, safety technology of drive system, and

suspension control.

157-108 UjURMsszuuIesiukazadamaseueudinia 1(0-3-1)
(Suspension and Transmission Systems for Electric
Vehicles Laboratory)
nsvaaeINsnenUsEnaudentRTsLsesiuminvessaliih  msaenuazdeiiigaIan
N1SNARBITEUUNETHUUANNTURITAlNT  ATMARBITTULLUTNLAEABAUIENOU  NTNARBITEUY

Taulaed N1sATyuae

Suspension Repair Experiment, Drive shaft Experiment, EV Gearbox Experiment, Brake

system Experiment, Steering systems Experiment, Wheel angles Alignment

157-109 wawmesinihdmsueuesudlnia 2(2-0-4)
(Electric Motors for Electric Vehicles)
AnwiAeaiu dwdseney wdnmsihau Bnsmuan Mstienw wazszuudesiuanny
Fevennisidon vewawesliihudasyssnnildtundeusueudliin efi wu Sudnduuewes
vowaslfulsiany vewesdalasivauuuudwdnans Mudweweslwihdildlussuueudug fiedes
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Study about the components, working principles, control methods, maintenance, and
damage prevention systems of various types of electric motors used for electric vehicle
propulsion. These include induction motors, brushless motors, and permanent magnet
synchronous motors, as well as electric motors used in other related systems such as air

conditioning, heat dissipation, power steering, and braking systems.

157-110 YfjURmsuswesinidmiveeudln 1(0-3-1)

(Electric Motors for Electric Vehicles Laboratory)

mMsneaeuieatu  nsdersesiniuewes ﬂﬁi&gﬂmﬂ’m@malﬁaﬁuLﬂ?ﬁlaumuaum“mﬂﬁ A9
NAFEUNITINNIU M13nsradanslandsnuliin msnsaaniwauiulni warsiudwewesluszuunu
Juq MAeades

Experiments related to electrical motor circuit connections, motor control settings for
electric vehicle propulsion, performance testing, electrical energy measurement, insulation

inspection, and motors used in other related systems.

157-111 szuudeiadlnidmsuenuesudlnih 2(2-0-4)
(Power Supply Systems for Electric Vehicles)
ﬁmsﬂLLaz‘Uﬁﬂ’aLﬁEnﬁ’U@mﬁﬂwmwé’ﬂmiﬁNmmmLWWLaaﬂﬂiam NDINTIUTALRADS LWILI03

wln 1o307 19asBuneswes 1msraunednes nstlostunavandmanasuniulumdndl 19sases

d1sedlnil 2sasliianiau 1esmuAutewasied 1 wia 3 wa 299sauAuNeLmesRTuarn1sUsEYNAlY

Tuaueueuslnin
Study and practice the characteristics and operating principles of power diodes, power

transistors, Powerfet, IGBT, inverter circuits, converter circuits, electrical noise prevention and

reduction, uninterruptible power supply (UPS) circuits, emergency electrical circuits, single-phase
and three-phase AC motor control circuits, DC motor control circuits, and their applications in

electric vehicles.

157-112 UjiRn1sszuudremdsinirdmsuausuding 1(0-3-1)
(Power Supply Systems Laboratory for Electric Vehicles)

NTAABUNILIBTIALEA  AITNABDININBINTIUTALNDT NITVAABINIIDITINA N1TVAassledd
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Power Diode Experiment, Power transistor Experiment, Powerfet Experiment, IGBT
Experiment, Inverter circuit Experiment, Preventing and reduce electric interfere signal
Experiment, UPS Experiment, Emergency circuit Experiment, 1 Phase and 3 Phase AC motor

control circuit Experiment, DC motor control circuit Experiment

157-113 szuufiniiv wavdauseqndsudmiuenueudlni 2(3-0-6)

(Energy Storage and Charging Systems for Electric Vehicles)

MsAnwiEIiU wAlladssuUANAUNE I UUTHNNANY SEUURUMAES N1sAnEaILUTENeU
vanmaianu  audnuaslayauauRvessyuuAnAuNEINUUTEINeY  sTUuUiIdanisiunnes
maﬁﬂ‘mLmiuiagLﬂ‘%'aaﬂizﬁ;mmma‘%' ﬂ’liﬂi%ﬁ;LL‘UG]Lmaéﬁi’méﬁﬁﬂuLLUUUﬂaLLazLL‘U‘UL%’J N13AN
Lwﬂiuiagms?%amiswﬁaLﬂ'%laaﬂiz@lv@ﬁwﬁumuaum‘lﬂ/\lﬂw gunsalauUaendy uazn1sUngesnwssuy
Anfundsnuuazieiossealiih mawaulduunneituszuulnihneluiiegends

Study of Various Energy Storage Technologies, Battery Systems: Fuel Cell Systems:
Ultracapacitors: Battery Management Systems: Understand fast and normal charging of batteries
: Communication Technology Between Electric Chargers and Vehicles : Safety Equipment: Learn
about maintenance and care for energy storage systems and electric chargers. Second life battery

energy storage system.

157-114 UTRnsszuuiniu waednusygndsnudmiueueudlni 1(0-2-1)
(Energy Storage and Charging Systems Laboratory for Electric Vehicles)
URtRnTmaseuUnud YLD UYadLURLADS nseanwUUsTUUANNUNas Ul auiv

IRsEULTUASeU NsAadenyseam JUNT wazdnsveanseualifidesyuziia (C-Rate) Auunines

Uszquazaieuszq NN900NKUULATNAAOUNITIZUIEAIINSOULUALAES mswwaaumiﬂimmmLmaés\h‘u

flusuuunfuaguuusa mmmﬂi’ﬂ'gﬂﬂﬁluﬁﬁyapmms'ﬁ'amﬁwdwLﬂ'%"aw'izaﬂw%ﬁ’uuumma’%l
Experimental Study on Battery Cell Characteristics Battery System Testing: Design energy

storage systems suitable for specific drive system sizes. Select appropriate battery types, shapes,
and current rates (C-Rate) for charging and discharging. Thermal Management Design and Testing:

Design and test heat dissipation mechanisms for battery cells. Evaluate thermal performance

under different conditions. Fast and Normal Charging Tests: Measure waveforms of

communication signals between the charger and battery.

157-195 SLUUUIMNT HAZN15INNITANNTDUTEILUBUA LN 3(3-0-6)

(Thermal Management and Control Systems for Electric Vehicles)
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szuUMsiamswazmuaugualifinmddyegdsdmiususudlii (Evs) iilesantaeli
UsyAvsam, mutaends, warorgnslinuvedudiuing q fnisdansgamgiuuness, msdanis
gaumalisewes, nsszuieauiougunsaldidnnsetindingds, ssuuveuden, nssruigeIne, uas
M3UFURIMA (HVAC), uazssuuNaunauiy. msdnnisgumndiiussdninmuasnsddny e
Fududmiumaiinszogmdlumsdud, Ussansnm, wazengnislinuvesseudlin,

Thermal management and control systems are crucial for electric vehicles (EVs) as they
ensure the efficiency, safety, and longevity of various components: Battery Thermal Management,
Motor Thermal Management, Power Electronics Cooling, Heating, Ventilation, and Air Conditioning
(HVAC) systems, and Integrated Systems. Effective thermal management and case studies are

essential for maximizing the driving range, performance, and lifespan of electric vehicles.

157-115 fms29du uagszuumuRuesualiih - 3(3-0-6)

(Sensors and Control Systems for Electric Vehicles)

= = Y 4 [ ! [ [ 1

nsAnwIAeINUaUNIainTITUm1e Tuenueudlnii Useian ndnnisviney nidleaiue
maslnihuames wIssUiuiiu wazanszaunssiulniiinssuanss mhensyarematiiih ddaussqlu
I0BUA ﬁ'ﬁyfyﬂmuazgﬂﬂﬁuﬁ&LLUUa‘mﬁaﬂLLazLL‘U‘Uaamaaﬁdﬂaaﬂmf\]’mqﬂmzﬁmaﬁﬁfu nsAnRsgUNIal
#5399

Study of various sensors in electric vehicles, including types, operating principles, motor

power control units, DC-DC converters, power distribution units, capacitors in vehicles, analog and

digital signals and waveforms generated by sensors, and sensor installation procedures.

157-116 UUAMsAng19du uazszuumuaueusunlni 1(0-2-1)
(Sensors and Control Systems Laboratory for Electric Vehicles)
UfuinisvegeuaUnIningadusie  Tusueudliin - Ussian  wdnmsinan miheriuay

Adslaihwenes \w3esiuiii uavansziuusasulinnszuanss mhenszaneidslidin fsmszqlu

FNBUA ﬁ@mﬂmLLazgﬂﬂﬁuﬁgﬂLL‘UUEJmﬁEJﬂLLazLL‘UUa%maaﬁdﬂa@ﬂmmﬂqﬂﬂiaimaﬁﬁfu miamﬁgdqﬂﬂiaj

#5399
Laboratory for Testing Various Sensors in Electric Vehicles, including types, operating

principles, motor power control units, DC-DC converters, power distribution units, capacitors in

vehicles, analog and digital signals and waveforms output from sensors, and sensor installation

procedures.

157-117 YfiRnsnsuinisuazdendigeenususini 3(0-6-3)
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(Electric Vehicle Services Laboratory)

UfRnsteutrseusualiinusenaume: ﬂﬁﬁ’amm%umaummﬂaamﬁaﬁ'ﬂﬂﬁﬂLmﬁuqﬂu
saeudlnin aon ‘Ui%ﬂ’e)‘ULLaz‘VlﬂﬁaUmiﬁ’]mu%aﬂqﬂﬂiﬂj Tuszuutuindeu LmeUQmaﬁmuﬁlWﬂﬂ ,
wusmosuaglinusafugevessnoudlii, szuufuomavessasudlylih, suuszuieanuiou aen
JEUUUINTReTneuAlii warszuudnuszalniinvassaaudliin

Electric vehicle services include: safety procedures for high-voltage electricity in electric
cars; Disassembling, assembling, and testing the components in the electric drive and control
system of electric vehicles; Battery and high-voltage electrical system of electric cars; Air
conditioning system of electric cars; Heat dissipation system; Braking system of electric cars;

Electric charge compression system of electric cars.

157-118 msusunasusasusdunuidugiuesuding 3(0-6-3)
(Conversion of Internal Combustion Engine Vehicles to Electric Vehicles)
nsUSuUSsusasuRdun U dusueudlniihussnoudedunew: nsnEms LS DIEUAF LAY

melu wazgunsal; Mafiada traction motor WhfusEUUANIEY n1sRakseunsalatuayy wu DC-DC

converter; AauwsawesKes Juau duh wariulensednd ieRnseszuuaenu; nsRnse on-board
chareer wasinideurse; madeuseriedlussuuiiszunsanuiou veauluszuuiuse wazverthenues
dmsuszuulsuennia; Msfnsendes VCU uagnaeadousemsliin (junction box); Asideuneni
gunsaldaluiily;, nsseaedyayo wazaedeans; MsRasuiinuumnesinfusise war Weusaaneln

U NEBIAIUAY; NAADUITDUUA WAZITEUUAINY
The conversion of internal combustion engine vehicles to electric vehicles involves the

following steps: Dismantling the internal combustion engine and related components. Installing

the traction motor into the drivetrain system. Installing supporting equipment such as DC-DC
converters, air conditioning compressors, air pumps, water pumps, hydraulic pumps, or setting up
the belt system. Installing the on-board charger and charging port. Connecting cooling system
pipes, brake system air pipes, and air conditioning pipes. Installing the Vehicle Control Unit (VCU)
and junction box for electrical connections. Connecting electrical disconnect devices. Wiring
signal and communication cables. Installing the battery pack into the vehicle and connecting the

wiring to the control box. Testing the vehicle and various systems.

157-119 lensednduasiuuingd 2(2-0-2)

(Hydraulics and Pneumatics)
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ninmsvesthuuinduazlensednd dudnuaifiiedestunisvinuresgunsaluasiudin ms
PONLULKATMITININ  Jesemaasuaznismivauiuudnduaslansedndmealiin - saenauns
Un393n9158UU N5l Programmable Logic Controller (PLC) Tunisauaunssuiun1singaiu nsalfing
0430 EV fiudnstuauud

Principles of pneumatics and hydraulics related symbols operation of equipment and
parts, design and operation. Analyze the circuit and control of pneumatics and hydraulics with
electricity as well as system maintenance. Using Programmable Logic Controller (PLC) in Process

Control, Case Study of EVs in Airport Services.

157-120 UfjiRmslensedinduasiiuudnd 1(0-2-1)

(Hydraulics and Pneumatics Laboratory)

UftRnsvesiusinduaylansedndifeaiu maﬁwmmaaqﬂnmﬂuaz%udau NTRBNLUULAY
1311914 11519 Programmable Logic Controller (PLC) AuAnNSYina1uashazn1sAIuAuduufing
wazlansodndeelii

The operation of pneumatics and hydraulics include: equipment and parts, design and
operation. Using Programmable Logic Controller (PLC) control of pneumatics and hydraulics with

electricity.

157-190 iwsuania@neifanssueueud lwi 1(1-0-2)
(Electric Automotive Engineering Cooperative Education Preparations)
nswTeunundeuf1uAnng finueivdn uaralesssuisiduieusenluufifen

A @01UUIZNBUNITITY

Second-years students receive academic trainings, practice on their job skills, and regard

ethics for working in the real life.

157-191 anfadinendrmnssueusudlni 5(0-40-0)
(Electric Automotive Engineering Cooperative Education)
JdsAuneu : 157-190 WiseNanAafnyIMmNIsIEUeUA T
nsufURnuazwidgmilitivaaiudsznounsiluner 12 & 16 ddami  Tulsesu
= a = o < = A 9 ve = vy
guamnssusean ulsenaumsdule Juduluauanudiuveureinssumsnusne ielidnfnwlad
Ausluannn  wieuvisanunsailuussgndldlumsudinulaase  Ivinwedvinamuavivestdndnm
Hrefmuinutuy  J93esssuuasAussursoanvuslidensoyndnnmiddusenisufuRnudnma
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Prerequisite: 157-190 (Electric Automotive Engineering Cooperative Education Preparations)
Students work full time in the workplace, such as, for 12 to 16 weeks manufacturing,

workplace, service center, and relative place which approved by their AE advisory committee.

They will have a chance to apply their academic knowledge, to promote their working and social

skills, to encourage moral and ethics as desirable graduates for the prospective employers.

157-194 MvonLUULAEARRITEUUT S mTueusudlng 3(0-6-3)

(Design and Installation of Electric Vehicle Chargers)
éﬁim‘ﬂizLﬁuﬁuﬁaﬂﬁgﬂmismﬂvmﬁLLazqﬂﬂsmﬂlﬁmmmmgm grunvuszuuliwaz nstesiule
QnAad msUssdiusanising ﬂ’]ié’f@m%auqﬂﬂiaiﬁ%amg’q AndauazaTIaauNTIuTeNaes
Uszqliin asivaeuaunIninIusaustusakazgouU1 3

Survey and evaluate the area to install electrical loads and equipment according to standards.
Correctly read electrical system drawings and protection. Installation price estimation Preparing

the equipment to be installed Install and check the operation of the electric charger. Check

equipment at regular intervals and maintain it.

ngrATIdeniangimnssue el

157-192 anfinfinwnimnssueueusing 2 5(0-40-0)
(Electric Automotive Engineering Cooperative Education 2)

dsAuneu : 157-191 anfafnuImnssueueud i
nsUfTRNuazuidymlitvaaiudsznounisilunen 12 8 16 dami  Tulseu

gnavnssuviseanulszneunsdule dadulunmumnuiiureuvesnssumsiivinw ielitndnuled

AnusluavegwaLies

Prerequisite: 157-191 (Electric Automotive Engineering Cooperative Education)
Students work full time in the workplace, such as, for 12 to 16 weeks manufacturing,
workplace, service center, and relative place which approved by their AE advisory committee.

They will have a continuous chance to apply their academic knowledge.

157-193 ﬂﬁﬁmjuumma?lau‘%ﬂ 3(3-0-6)
(Balancing cell of Hybrid battery)
Bouimsneauuawoisasudleuin  msvanszuuliihusediugs  msnTvaeuszuLinnTg
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Tusgdulasisniniidvus nsnsIRdeUANWALALYIHIBILUAMBI(SOH) MTinantuzvesnsUses
LLUG}L@@%(SOC)mEﬂuL%aﬁﬁ’JEﬁ% Passive Battery Balancing uagis Active Battery Balancing n1%
G]i’l%ﬁ@Uﬂ’]iLLWﬂLLUG]LG]@% LLawmauamuzmﬂ%’mmwmma’%

Learn how to remove a hybrid car battery. Disconnecting the high voltage electrical system.
Checking the battery management system (BMS) for overcurrent protection, protection against
overcharging voltage and protection against using electricity at a voltage level lower than
specified. Checking state of health (SOH) of a battery. Measuring the state of charge (SOC) within

the cell using the Passive Battery Balancing

157-196 lelnsiauuaswaidiomasdmivenueus 3(3-0-6)

(Hydrogen and Fuel Cells for Automotive)

Mé’ﬂqmﬁmimaﬁaméaﬂauﬁlﬂmwu 1u§m$‘vmLﬁaﬂﬁazmmmsé”@uﬁm%’uLﬂ%‘laﬂawﬁmu
Faduiliidomnaleata Fdevdneseunquey 5 du fe 1) Muguvedlalnsiau ussrenmansives
lalnsiaulugundowmds Bnswanlslnsiau (Fu n138idninslada uazmsufsy) uazmsdafiuuaznis
nszanelalasian 2wdessuidununmelulelasau uuzihnisufudsuedessuddmsunsinanueg
lalasiau anwauznswilnduaznisUaesuaiy tagnisiansanuszandnmuazUszansua 3) walulad
wadiomnds elunendnnsveutaditemas Ussinnueseaditomnds (Wu PEMFC uag SOFC) uagns
Uszendldenusudiadidomas alassadeiugudulelasau vsssneaseunauaniiiiulelnsiau ms
N5UAINUADAANY LLazmaﬂiwumﬂmwﬁﬁ]LLaz?ﬂLLaﬂﬁam 5uldukaznsiaulueuian QN
d192n Berndanalulafiedowudlalnnaudugs mawmmautuuvamdnumuideu wasunumves
lelasiaulunisvudefideby
This course explores hydrogen engines as a clean and sustainable alternative to traditional fossil
fuel-powered engines. The course covers five main topics: 1) Fundamentals of Hydrogen will be
explored, including the properties of hydrogen as a fuel, hydrogen production methods (such as
electrolysis and reforming), and hydrogen storage and distribution. 2)Hydrogen Combustion
Engines will be discussed, focusing on engine modifications for hydrogen operation, combustion
characteristics and emissions, and performance and efficiency considerations. 3)Fuel Cell
Technology will be examined, including the principles of fuel cells, types of fuel cells (such as
PEMFC and SOFC), and fuel cell vehicle applications. 4) Hydrogen Infrastructure will be
addressed, covering hydrogen fueling stations, safety considerations, and economic and
environmental impacts. 5) Future Trends and Developments will be explored, including advanced

hydrogen engine technologies, integration with renewable energy sources, and the role of

hydrogen in sustainable transportation.
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157-202 lassanidmnsaeieudlng 1 1(0-3-1)
(Electric Automotive Engineering Project 1)
nsfnwuaznseanuuulassuresimnssiuens  Tnefimstiaruitnanguiuasana

UftRundszgndldsuitalinmUsaiuamudmndedasinumatasihiauemenusonnynssunig

AAIYIMINTIULULUA
Study and design of automotive project by theoretical and practical knowledge, the

progress of the project is presented to the committee of automotive department.

157-203 TAssuidmnssuenueuding 2 5(0-15-5)

(Electric Automotive Engineering Project 2)

msadilasany  MinsrikarnsagURalaTuresimnsseueud  Tasinisthanudis
mevguiweznaufifivsvendld  saviiinisussdiunnudrndmedasunsuaziiaue ey
MBAMENTIUATWNGAS

Analysis and conclusion of automotive project by theoretical and practical knowledge,

the progress of the project is presented to the committee.

157-204 snusuninidaniey 3(3-0-6)
(Intelligent Electric Vehicle)
spuudues STUUNISA0ANT SYUULIMNG NUSENIANANIN ﬂ'lsﬁaufjs’ﬁuauﬂ‘%'aﬁﬂi N1997
anuduiusuesdeyauarirdoyaiildsuinnegt susudlwihiiannsadensedeansiudwine soush
19 sovunliaudu
Sensor System, Communication Systems, Navigation Systems, Image Processing,
Machine Learning, Finding the relationship of the data and using the data to be analyzed, Electric

vehicle that can connect to things around, Autonomous Car.

157-205 amsgrusagnsnaaeugueusini 3(3-0-6)
(Standard and Testing of Electric Vehicle)
1A5IU 150 3nasg1ulivessusudliin  1nnsgiu IEC Feameiulnindidnnsodndues
grupudliih  aasg MU fumsiadedomsvatenueudliih  anesgumageuauAudes
CLTC NEDC WLTP EPA  misvaeustusudliin  nmismaaeuanivfaliiin mmeaeuuunnes
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ISO Standards for Electric vehicles, IEC Electronics and Electrics Standards for Electric
vehicles, ITU Communication Standards for Electric vehicles, Consumption Standards CLTC NEDC

WLTP EPA, Charging Station Testing, Battery Testing, Electric Motor Testing

157-206 svuvausinaleindmiveueudin 3(3-0-6)
(Embedded Systems for Electric Vehicle)
lassasanunenssululasnoulnsiaeswasfiiUssananadyyIuAInad M UNIEAIUANYDY

YUy UR s?]@WWLL’Jiﬂ’J‘UF‘]ﬂJ maﬁamaqﬂmmmsuaﬂ 38UUG]'5’J’€]}J’9W1’JEJL%UL%@iLLagiﬂi'WUﬂa?L“Liaﬂu&l"lu

JUR ﬂﬁiéaaﬂi%aga 8uU CAN mimmﬂumsﬁwm%mmwuml‘v\lﬁﬁ
Architecture of microcontrollers and digital signal processors for electronic control units

of vehicles, control software, interfacing external device, electrical measurements, measuring

systems with sensors and transducers, data communication, controller area network (CAN),

control of electric vehicles.

157-207 poufamesdislusudrmnssuuasnsnin 3(3-0-6)
(Computer Aided Engineering and Manufacturing)

nsldneufnesdmsuesnuuuiasdoutuny 3 7 Mugumadiu CAD/CAE/CAM fifendasmnagiu
QNEANVNTTUE U UA ﬁugmmisﬁugﬂ%mmiuamﬁa wuArlunseenuuutusluaudi - Afdnvue
Fusuuuy Solid waz Surface M3 Drafting Fus wasmsteuwsuituRaiiolvldny naenaulng
FusndildinadranvniteldfuiresCNC way Rapid Prototype

Use of computer for design and Draw 3 Dimension Part. Fundamentals of CAD / CAE /
CAM related industrial vehicles. Basic relations are shaped like parts in a two-dimensional The
concept of design in three dimensions. That resembles a part of Solid Surface and Drafting parts

and repair the surface to be used. As well as the file of parts were constructed language for

machine to use with CNC and Rapid Prototype

157-208 M3AIVANNTELIUNTSNARKTUsTUUIATtheBumesiidn 3(3-0-6)
(Production Control Through Internet Network)
unihdumesidnluynasmndsdmivgnamnssy sudevituuiugiuvewadugniidagsia
unsgrueietisliane Inslnasanisdeasssnitaeiesing miuvasafovesdumesidnlunnassnas

nsuIMsInnsteyaiiesiu walulagngume wazusnisunanneasy Megda@nyiiinTuase
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Introduction to loT, business outcome-based methodology, wireless network standards,
machine-to-machine (M2M) communication protocol, loT security, basic data management, cloud

and platform services, practical case study
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