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mﬁqmammimmzmﬂqiﬁﬁ]ﬁLﬁaﬁammﬂwmaﬂizmm Lﬁaﬁi'fuLﬂ?iaumwgﬁ%awizmﬁlm

< 1

2) @19099NLULTEUUNNIMINTTILAS9Na uagUFURmudmnsanaiosnalddnsagans
audnguszasrveany neldinTounnsgIuIvITniaINTsuAIUAL kavUJuRnINaTIEIUTIAaTIAN

3) anunsauszgndvinurlunisiseuiienues wazysanisnsieulivszau anudusa
Wludmnunrminluinan

4) ansaiaausaNuamnsalasinyeliniumalulagimnssdllg

5) aunsadeansuasUiusvhausmiugBulfes s ans nm Heluavanuivdnuarly
AN IAUTTTY

6) iaNuedndgasn SURATEURIANT FIALLAYALINSDY

1.3 HAAWSNI538USVaMENgAT (PLOS)
Lﬁ@ﬁ’]L%"\]miﬁﬂww’m%ﬁﬂqmiﬁ Unuanauge

1) uAladgynaumeiuszuuimnssiaisna* tngldndnnisimnssumans neneans
ANRFNANS LAZADNNILNDS

2) PonuUUIEUUIMNIIIATBINATInTsRUANFBINSTR sl Tnedlsfennuuasnson
nseUIAsUMasdadonedeny Auneden wasiAsugmans

3) doansteyatuyanaiinainvansliegnagnies uaznsaUszisiu

4) LanI9NANNITUITIHIUITUNIITINITUAL IV TN

° @ A v o v A Y] ¢
5) vihautuiinlugnuesiiuazdny en1sussqingUszaidvesiuy
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6) seniULUAEYIRARSTIN et ussuLArn el esnaloeltied axlloTn v elusunasze nd Tuns
Anseviteya uwanatoya edravlauasmieasUmumdnimnsalsietnsgnies
7) AuRuteyafiisadostuimnssueiona lasldimaluladarsaumaiionisiSouaris
soliles
8) UjAnuiuimnssnes ssnaluaniuusznounisiadniogasmudlad Sunouning
(UNuaniafny)

MJJ’WEJLVG!* AFNTIUAT BINA N8RS NMSUMANAINIIAINTTUINTTTUNTRRNLUU WAL WER LaznTs

Ungesnwvessruuvisegunsaliiinisiadeui digloutiauagngenuy

2. STUUNSIANTISANE
2.1 S2UU
M ssuuinie Toe 1 Insfinen wiseendu 2 menmsiinenund Tae 1 mensfinend Ssvesian
msanwldtesnin 15 dUa

wazdormuanie o Iidulumudederuuminedeasaiunsuns 11928n15Anedu

a

USua1ms w.A. 2568

A

2.2 Ju-nanlun1saniunisiseunisaau
M fu - nanswansuna
mamsAnwdl 1 euliguisu - Heunaau
MANSAnKT 2 eungedniey - euliunau

MAMIANBIATOU IHBUWIEU — NOYAAY

2.3 msdamsAneningaiou

M finsdenisisounisaeuninggieu S1uau 8 dUavi Tl 3 wSenwnisiiansanves

ABENTTUNTUSEIMANGNT/AMLNTTUNMTUSINTU NGRS
2.4 MsWgURgUERnlusTUUNINIA
Taid]
2.5 SEUVAINNITANE

M wuutudeu

2.6 mMawiigulauniiein s1e3vuaznisamzileussudiuaartuaaudnu

Julumudedsfuaminendva@aiuniuns 1eensaneuUsygIns w.e. 2568



nuah 3 laseafandngas 518991 uazniaenn

1. laseaianangns

1.1 Iwunigin Fnaeanangnshivesndy 146 w28nA

1.2 laseadravdngns

n. wuIndAne kY laidaenin 24  W2enA

519310 9AU laideenin 18 wuwnn

GE1 niwwasnIsiedns 4 wenn

GE 2  nsWRILuIALAR 4 wienn

N1SARALINATINELALAILAY (2 wuwhn)

NNSARLTITZUY (2 ieAn)

GE 3  MsfaLuugUsEnauns 2 vlene

GE4 msldwalulagnana 2 wein

GE5 gunigeInTiy 2 Wiwhe

GE6 3Inansnsazuasmsiauidu 2 WA

GE7 msusumbiniunainvedan 2 W

GE8 s1ivden  ltleeni 6 wUwWAN

. NUINIVNANG 116 %U28nA
1) NHUATTINIAARTLAZANRAANSIANTE 33 wdienin

2) nawimnssuiug 32 nuIene

3) NANITN 51 efin

- U3FU 45 KUYNA

- \@en 6 I

A. NUINTVLADNLES 6 WUBNA

1.3 578739/ngua152/90 Y1 (Module)

n. wuaAdYAnElY laideani 24 ®i28in
GE1 Arwuazn1sdedns 4 B8R

890-102G1  Mw8anguludinuszdniu 2((2)-0-9)

(Everyday English)

890-103G1 n1wdangunsenly 2((2)-0-9)
(English on the Go)

890-104G1  N1WPINHYARIYIA 2((2)-0-4)
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(English in the Digital World)

890-105G1  NA1WIBINWLTIVING 2((2)-0-4)

(English for Academic Success)

NUBWR 318791 890-102G1-890-105G1 Hn@nwiaamgileusoudiuiy 2 39 Famvuangusisey

AUANBNTNNINPIUAI B BINGWIDITNFANEY

GE2 MIANAUIAIUAN 4 wuEnA
NISAALTINTINTUAZAAY (2 nuiein)
315-100G2A  Awiaudadl 2((2)-0-4)
(The Art of Computing)

473-001G2A  RUNBIRDITOUF 2((2)-0-9)
(Financial Literacy for a Better Life)

473-002G2A  MI8TmUNIRUioN1AIYU 2((2)-0-4)
(Reading Financial Statements for Investment)

895-211G2A  MSAAAUNOANTIUNEINTE 2((2)-0-4)
(Thinking and Behavioral Prediction)

N1IAALYTITZUY (2 nuienn)

200-108G2B  luuuazn1sHaIINaENs 2((2)-0-4)
(MOBA and Strategy Development)

315-202G28  nsAnfumMsldivema 2((2)-0-4)
(Thinking and Reasoning)

895-221G2B  M1SARNUAISHATQNITNTEUY 2((2)-0-4)
(Thinking and Systematic Problem Solving)

895-222G2B  MSAAGINING 2((2)-0-4)
(Critical Thinking)

895-223G2B  Anai9aY 2((2)-0-4)
(Cultivating Happiness Through Positivity)

895-224G2B  m3snzludiinUszdniu 2((2)-0-4)
(Logic in Daily Life)

895-225G2B  wiviuaa1un1sallan 2((2)-0-4)
(The World Today)

GE 3 n13ARLUURUIENaUNT 2 wiqenn
460-001G3  winAnuazinveAuludUszneunis 2((2)-0-4)

(Entrepreneurial Mindset and Skills)
895-301G3  Amusndanuduiusenaunis 2((2)-0-4)



GE4

GES5

(First Steps to Entrepreneurship)

895-302G3  AUTENMEANNAANIULIIAREUTENOUNS  2((2)-0-4)
(Activating Innovative Ideas through an
Entrepreneurial Mindset)

nsldmalulagnda 2 wuEnn

200-107G4  msideusieasTwduiloTinyadaa 2((2)-0-9)
(Internet of Thing for Digital Life)

HUN1ILRIATIM 2 wiefin

001-131G5  §UA1IENILLALIN 2((2)-0-4)
(Healthy Body and Mind)

388-100G5  gunnwiileLilousywd 2((2)-0-4)
(Health for Al)

670-111G5  @uNINBIATIY 2((2)-0-4)
(Holistic Health)

670-211G5  vinwgduwaanle 2((2)-0-4)
(Resilience Skill)

895-501G5  guVSEAANTLUITIA 2((2)-0-4)
(Life Aesthetics)

895-502G5  Wanndntunsdeaniedlatisuyed  2(2-0-9)
(Mental Training for Empathetic Communication
and Understanding of Human Life)

895-503G5  aunmglumsvinnu 2((2)-0-4)
(Well-being at Work)

895-504G5  AUNNIEVDITIN 2((2)-0-4)
(Meaning of Life)

895-505G5  mansuardadifiodudiugunnzesdn  2(2-0-9)
(Science and Art for Holistic Health Promotion)

950-102G5  msuSusvesruealmailudanuln 2((2)-0-4)
(Adaptation of the New Generation to
the New Society)

950-103G5 24 UBd & Wge 2((2)-0-4)

(24 Body & Mind)

13
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GE6 3Inanssnizuaznmswaunfisdy 2 wuEnA

001-102G6  wWhwnenswauniidduwasnsiuingey  2(2)-0-9)
AOAIUTIL
(Sustainable Development Goals and Social
Responsibility)

003-001G6  grhanenaitensiannyuy 2((2)-0-4)
(Volunteer Leader for Community Development)

895-601G6  naleafufifensiaunissdy 2((2)-0-9)

(Active Citizens for Sustainable Development)

GE 7 nsuUsumildiinnunadnuaelan 2 BU28NA
200-103G7  Fingalusivialadiven 2((2)-0-4)

(Modern Life for Green Love)

GE 8 s183%w 500 lLitesnin 6 wdawna

Tdn@nwdanisausiedvdsnvaanuinivndnwmlundegeulunme/Ang1wn

[

! g.J/ N ¥ % a = o
AN 9] NeUADIRNTILUSTEY DN I AN B LY

NUELNG LAENANANTAINUA A LULTATU 6 MU8AS LeAzADUSeusIeIv99l 1 5187390
9 Y

[

200-104G4  swinviulayanusehvg 2((2)-0-4)

<9

(Artificial Intelligent Literacy)

U. AUINIYUINE lyiveandn 116 wiaenn
1) nguIvIIMEIAIERSLaTAMAAIEATIANZ 33 wiqein
200-112  AdaAIERSHUgIUEMTUIAINS 3((3)-0-6)

(Fundamental Mathematics for Engineer)

200-113  FAndfugiudmiudens 3((3)-0-6)
(Fundamental Physics for Engineer)

200-114  infifugiudwsuiang 3((3)-0-6)
(Fundamental Chemistry for Engineer)

200-118  WaAnddmsuimng 2 3((3)-0-6)
(Fundamental Physics for Engineer II)

200-119  UjuRnsHEnddmsuImng 2 1(0-2-1)

(Physics Laboratory for Engineer )



212-181  WyAMMLTLE 3((3)-0-6)
(Linear Algebra)

322-110  uARAAALNADS 3((3)-0-6)
(Vector Calculus)

322-111  auMITRYRUS 3((3)-0-6)
(Differential Equations)

322-113  szL0pUTnLedLa 3((3)-0-6)
(Numerical Methods)

325-107  UfRnsedfugdniuimns 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)

333-112  UfRnsiandfugudniuimns 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)

332-129  Anenenanslan 3((3)-0-6)
(Earth Science)

347208 fuguadRdmiuIang 3((3)-0-6)
(Basic Statistics for Engineers)

2) nsju%ﬁmnssuﬁ’ugﬂu 32 wiqenn

200-102  gdlandmnssy 1((1)-0-2)
(Into Engineering World)

200-116 ﬁugmmwﬁau‘[ﬂmﬂsmﬂamﬁama%ﬁm%’uﬁmﬂs 3((2)-2-5)
(Basic Engineering Programming)

200-117 L%&Jul,mu%mﬂssuﬁugm 2((1)-2-3)
(Basic Engineering Drawing)

216-102  wugtimnssuedsnawasAmsetind 1((1)-0-2)
(Introduction to Mechanical and Mechatronics Engineering)

216-103  \JouLuUdmINTsAIena 3((2)-3-4)
(Mechanical Engineering Drawing)

216-121  NAAAATIAINTIN: ADRLFAERS 3((3)-0-6)
(Engineering Mechanics: Statics)

216-221  NAMAATIAINTIN: WAAIERNT 3((3)-0-6)
(Engineering Mechanics: Dynamics)

216-222  NafansIan 3((3)-0-6)

(Mechanics of Materials)

15



216-231  QUVNaFNANIIAINTIY 1
(Engineering Thermodynamics 1)
216-234  naransuadlua
(Mechanics of Fluids)
216-241  waluladugua
(Automotive Technology)
226-214 ﬂszmumiwﬁmﬁugm
(Basic Manufacturing Processes)
238-111  JaRifINTsu
(Engineering Materials)
nENIVIIN
- 31U9AY
A medaanssulnia
211321 vdnnsidesduvenniasdnsnalud

(Fundamentals of Electric Machines)

AYINIAINTIULATIING
216-203  NSTUIUNITHER

(Manufacturing Processes)
216-233  yadwATesdnsnavedlvalaysyUuYio
(Module : Fluid Machinery and Plumbing Systems)
216-242  susudlninazeusudivinlauia
(Electric Vehicles and Hybrid Electric Vehicles)
216321  nnsduanitewdana
(Mechanical Vibrations)
216-322  namansAsesdnsna
(Mechanics of Machinery)
216323 MSEONLUULATEIENS
(Machine Design)
216-331  A1SAIBNAIINTOU
(Heat Transfer)
216-332  msvhAnudunazn1susuenna

(Refrigeration and Air-conditioning)

3((3)-0-6)

3((3)-0-6)

3((2)-3-4)

2((1)-3-2)

2((2)-0-4)

51 “uqena

45 nienn

2 BU8NA
2((2)-0-4)

32 ulene
2((2)-0-4)

3((2)-2-5)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

16



216-333 3N sulsednIuagszuuAILTou

(Power Plant Engineering and Thermal System)
216-351  szUUMIUANDN LU

(Automatic Control Systems)
216-352  maweslualaziiuoad

(Fluid Power and Programmable Logic Controller)

AYMIIAINTTUNAMTBINE
217-231  TUSWNSUABNAADTANTUIUIFINTTY

(Engineering Software Tools)
217-333  wugIneIn1siueud

(Introduction to Robotics)

FU{uRn1s wazlaseeu
216-311  UURMImINssuAIesna 1

(Mechanical Engineering Laboratory 1)
216312 UjURnsimnssaLeiedna 2
(Mechanical Engineering Laboratory II)
216-310 Lﬁgﬂmiﬂiﬂﬂﬂu%ﬂ?ﬂiiwLﬂ‘%l@\‘iﬂa
(Preparatory in Mechanical Engineering Project)
216-411 Iﬂi\‘]\‘l’]‘u@@ﬂLLU‘UTJ&IEJEJ@V]N%?T'JﬂiﬁJLﬂ%@\‘mﬁ
(Capstone Design Project in Mechanical Engineering)
yIHNU
216-300  N1TRNIU

(Practical Training)

Ayuaan

TnAnwagAedion UiuUNISEUIIEIVITNIIN 2 Naden g

17

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

4 NU28nR
2((1)-3-2)

2((2)-0-4)

7 8RR
1(0-3-0)

1(0-3-0)

2((1)-3-2)

3(0-9-0)

laitaenin

320 Flag

6 NUBNA

(1) madenund UnAnwazdendsnseulitdesnii 6 iiein 109187390 WERNTIN NI5183U0

a9 Tuanw i imNIsuaansinnenssuNISUTMIvanansiugl meauwitulaldiiu 3 wiefn

(2) madenauiafne UnfnwagdesujiRauluaaiulsenaunms vise mhenuiannizy

windzan Wusseznan 1 aan1sfne lnedndnwazdeunssy anundeunsuljifenulives

A1 30 Flue nazamzideusiedveelull



216-400

ANnaAnY

(Cooperative Education)

AV FoNNI9IANTSULAIMTIUNS

217-431

217-432

wuzissuuldURniueus
(Introduction to Robot Operating System)
nsiseusveuATasdmTuUSEUUWAMIRling

(Machine Learning for Mechatronics Applications)

ABUFINNIIIAINTIULATDING

216-431

216-421

216-422

216-432

216-433

216-434

216-435

216-436

216-441

216-442

UUNAAIANTIAINTTU 2

(Engineering Thermodynamics II)
mﬂst’fmumé’uqﬂﬂuqﬂﬂéjﬂuméaﬁﬂiﬂa
(Using of Rolling Bearing in Machines)
wugiszideudsinludiodiuud
(Introduction to Finite Element Method)
Fakufeuaynsiuideuainiaey

(Gas Turbine and Aircraft Propulsion)
MIUTENIANSIUY

(Energy Conservation)

A bagl

(Combustion)
WASULEIDTIRIUAZNA U

(Solar Energy and Wind Energy)
Sennssuvdeleth

(Boiler Engineering)
wdessudduaUnely

(Internal Combustion Engines)

VO W KA NITUTLENAN WA UNAANENTEUEUA

(Theories and Applications of Vehicle Dynamics)

6(0-36-0)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((2)-3-4)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)
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216-443  nsdansndsnulususualniuazeusudlouia 3((3)-0-6)
(Basics in Energy Management of Electric Vehicles and
Hybrid Vehicles)

216-452  ipdesdlotn wuwes uardumesiinvesasinds 3((3)-0-6)
(Instrumentation, Sensors, and Internet of Things)

216-461  IMINITUALWUATNITAIVANFLITUNIY 3((3)-0-6)
(Acoustics and Noise Control Engineering)

216-481  Fadafiauvnddimnssuaiana 1 1-3((x)-y-2)
(Special Topics in Mechanical Engineering 1)

216482  hdefimemaimnssuaiena 2 1-3((x)-y-2)
(Special Topics in Mechanical Engineering II)

216-483  WdefiAwndmnIsuAsesna 3 1-3((x)-y-2)
(Special Topics in Mechanical Engineering IIl)

216-484  Fadefiamunddmnssuaiena 4 1-3((x)-y-2)
(Special Topics in Mechanical Engineering IV)

216-485  hdefaundmnssueSena 5 1-3((x)-y-2)
(Special Topics in Mechanical Engineering V)

216-486  defaundmnTsueSeIna 6 1-3((x)-y-2)
(Special Topics in Mechanical Engineering VI)

A AN TUINUTTUUIN F1971381IANTTUATDING
216-444  NUFIUTTUUIN 3((3)-0-6)

(Introduction to Railways)

216-445 WUU‘EJ’IUW’]‘I/m%i%UUi’N%UQQ 3((3)-0-6)
(Advanced Railway Vehicle)

216-446 Imqa%ﬂdﬁugmmNiwmw??uqq 3((3)-0-6)
(Advanced Railway Infrastructure)

AP AN TUINUTTUUTN d@19173871IAINTTULYSD
221-473 A1SINLNULAZNITINNISIASINITTLUUTY 3((3)-0-6)

(Railway Project Planning and Management)

a = =) (74 1 1 a
A. NUINIVUADNLET laidoanin 6 wuIwnN
dnAnwaiunsadeniseusigduile 9 suauaula Mdeaeulunnnineidy awauasuns

=) a v A o A & ! =3 LY a
IDUNINYNYDU/FOUUDU nluuszimelazasuseina IG’IEJW]']&ILﬁu‘U@UﬂJ@@%aﬂﬁj@i/ﬁﬂ‘UTﬁﬁ



2. AUNINVRIAYIRUSEIN TRV Tundngns

wusiasEisednnldlundngns Usznaudieany 6 van Wi 216-321 lagdlanuviingeail

LUV 3 Asn (216) PUNYD

\ausa fafl 4 (3) WA
l@uswa it 5 (2) Vel
LU

0 VEtInN

1 TEGeIAN

2 NN

3-7 NN

8 WU

9 NN

@usia 67t 6 (1) NN

XXX-XXXGX U530 XXX-XXXGXX @8

aMuvsngvadeianltlundngns

[

SWAUTEIMANERTIFINTTUAERTUUNA

@ AvAmnssuAieana

1

NGNIN

AMTUNANGATIFINT TUANERTU AREITIN

Amnssaneiesna nauivUsznauluse
Fonguin

Al Tnen waganiadn

a wa

Ufuinisuaglaseny

a

AYINUFIUNITIAINTTUATENG

e

a

AVINNIAINTTUATING
PUDNLAY

a A a Yo a A
JAnaeulAnuaIv1IvduY
ANRAUIYN

sFaUszIsednlunus I Anwialy

a o o =] 14 g ya o = b4 a . .
i']EJ'J‘U'WIQG\ﬂ']'iL’iEJUELLUUlJ’im’]ﬂ’]i‘i/li‘dﬂfﬂﬂ'i'illﬂ’]'i%ﬂﬂ']iLiEJugLLU‘UL“U\?Eﬂ (active learning)

Wiszymslowmbiedn 10y n(()-y-2) 1wy 3((2)-2-5) lnedenumanedadl

n=3 NUIYDS FUIUNRUIANTIN

(x)=2 YU UIUARUIYNR

' '
aa o o

T UUTINsIANISITEUSLUUEN

(active learning)

y=2 neds  umeinufueng

7=5 PO UIUTANYIA8MAULDS

20

evNIan1sEeudduuf iR Iissunsdeuniein Wy Na-b-c) 1wy 3(0-6-3) Inedinaumineg

v
v

ail
N=3 nede  UUNUILANTIY
a=0 WEE  IUNLIEANNG U
b=6 nnede  uundleinuuRng

c=3 PUNBDT D IUIUTI AN N IEAULDS



3. HUN1SAN®EN
FUUN 1
= a = a =
LHUNTSANEIUNARAZLNUNISANYIEVN AN

AANISANEIN 1
Iuunhein ged - Y08 - Anwimesuie)

200-102 glanimnssy 1((1)-0-2)
(Into Engineering World)

200-112 ANAAARSNUgIUdMTUIAINT 3((3)-0-6)
(Fund%mental Mathematics for Engineer)

200-113 WaAndnugudmsuiang 3((3)-0-6)
(Fungamentat Physics for Engineer)

200-114 wiliugudmsuiaang 3((3)-0-6)
(Fundamental Chemistry for Engineer)

200-116 WuFIUNATeUlUILNTUABNILADTAUTUIAINT 3((2)-2-5)
(Basic EngineeringVProgramming)

200-117 WEURUUIAINTTUNUFIY 2((1)-2-3)
(Basic Engineering Drawing)

200-118 Wanddmsuieang 2 3((3)-0-6)
(Fundamental Physics for Engineer 1)

200-119 UfuRnsiEnddmsuieang 2 1(0-2-1)
(Physics Laboratory for Engineer 1)

XOX-XxXG 1 AW UBTNTADENT 2((2)-0-9)

(Language and Communication) (1)
594 21((18)-6-39)
MansAnEd 2
| Iumein (Mgul - UHUR - Anwisigauie)
216-102 L3N IsAsaInakasiuAmseling 1((1)-0-2)
(Introduction to Mechanical and Mechatronics
Engineering)

216-103 Fouuuudmnssueiona 3((2)-3-4)
(Mechanical Engineering Drawing)

216-121 NAAENTIAINTIN: ADRUAIENT 3((3)-0-6)
(Engineering Mechanics: Statics)

226-214 ﬂszmumimamﬁugm 2((1)-3-2)
(Basic Manufacturing Processes)

238-111 AR IFINTTY 2((2)-0-4)
(Engineering Materials)

322-110 WARAFALINADS 3((3)-0-6)
(Vector Calculus)

325-107 iR sedifugudmsuining 1(0-2-1)
(Fundamental (yihemistry for Engineers Laboratory)

333-112 U RN sHENdNugwdmiuiamng 1(0-3-0)
(Fundamentall Physics Laboratory for Engineers)

000G 1 NYIAZNITADENT 2((2)-0-4)
(Language and Communication)

0oo0xG6  INASISMZUALNTRAUTIEEY 2((2)-0-4)

(Public Mind and Sustainable Development)
EietY 20((16)-11-31)



U7 2
wAUNTISANEIUNALAZLNUNISANYIAUNARN®EN
AAMSAnEd 1
Iuunthein (gud - UJUR - Anwiiienue)
216-221 NAANANTIAINTIN: WAAIERNT 3((3)-0-6)
(Engineering Mechanics: Dynamics)
216-231 QUUNARANTIAINTIY 1 3((3)-0-6)

(Engineering Thermodynamics |)

216-234 naransvedlva 3((3)-0-6)
(Mechanics of Fluids)
216-241 wAluladeueua 3((2)-3-4)

(Automotive Technology)

322-111 AUNITTIDYNUS 3((3)-0-6)
(Differential Equations)

347-208 ‘ﬁugmaﬁaﬁm%’ﬁmﬂi 3((3)-0-6)
(Basic Statistics for Engineers)

200-107G4 nMsideusoassnaaileTingnnasa 2((2)-0-9)
(Internet of Thing for Digital Life)

37 20((19)-3-38)

= P
AIANTTANEIN 2

Iuunhein ged - U0R - Anwisenule)

212-181 NYANALT LT 3((3)-0-6)
(Linear Algebra)
216-203 ASZUIUNITHES 2((2)-0-4)

(Manufacturing Processes)
216-222 NAAEARS TN 3((3)-0-6)
(Mechanics of Materials)
216-233 yivuesesinsnaveslauayszuuie 3((2)-2-5)
(Module : Fluid Machinery and Plumbing Systems)
216-242 gruguRlniLazeusudlvinlauia 3((3)-0-6)
(Electric Vehicles and Hybrid Electric Vehicles)
217-231 TUsunsumeuimeSd s uNUIAINT U 2((1)-3-2)
(Engineering Software Tools)
XXXXXG2A ansedl 2 NMRABmIsNELAZiILaY 2((2)-0-4)
GE2 (Development of Thought)
x00-xoxxG2B ansedl 2 NMRABmIsNELAZiILaY 2((2)-0-4)
GE2 (Development of Thought)
594 20((18)-5-37)



AAMSAnEd 1
211-321
216-311
216-321
216-331
216-322
217-333
322-113
XXX-XXXG3

XXX-XXXG5

aAMsAnufl 2
216-310
216-312
216-323
216-332
216-333
216-351
216-352

200-103G7

YUl 3

BHUNTISANEIAANBASNUNISANYIEWN AN

Iunhein ged - V08 - Anwisenule)

winmsilesduvonaiosdnsnaluii 2((2)-0-4)
(Fundamentals of Electric Machines)

UURNTIMINIsUATRINa 1

1(0-3-0)

(Mechanical Engineering Laboratory )

msduaziiowdena
(Mechanical Vibrations)
ASENENANSoU

(Heat Transfer)
naraniAsosinsna
(Mechanics of Machinery)
WU INEINTYUEUA
(Introduction to Robotics)
seiduulBidAa
(Numerical Methods)
NMsARLUURUIZNOUNS
(Entrepreneurial Mindset)
AUNNILBIATI

(Holistic Well-being)

3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
2((2)-0-4)
3((3)-0-6)
2((2)-0-4)
2((2)-0-4)

574 21((20)-3-40)

unheiin (e - UJ0R - Anweienuie)

wiplAssnudmnssaiena 2((1)-3-2)
(Preparatory in Mechanical Engineering Project)

UftRmsimnsnnadona 2 1(0-3-0)
(Mechanical Engineering Laboratory II)

MsPeNUUUASRINS 3((3)-0-6)
(Machine Design)

msviAnudunaznsuSuone 3((3)-0-6)
(Refrigeration and Air-conditioning)

AmnssulasdnsuazszuuAINToUY 3((3)-0-6)
(Power Plant Engineering and Thermal System)

JEUUAIUANSN LU 3((3)-0-6)
(Automatic Control Systems)

mawedlnalaziivead 3((3)-0-6)
(Fluid Power and Programmable Logic Controller)

Fingalniialadiden 2((2)-0-4)

(Modern Life for Green Love)

594 20((18)-6-36)
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AAaTeu

216-300

aansAnedl 1
216-411
332-129
XXX-XXX
XXX-XXX

200-104G4

aansAned 2
XXX-XXX
XXX-XXX
XXX-XXXG8

XXX-XXXG8

Iuunhein (el - UJ0R - Anwisenule)

A5EINau laitiaenan 320 H2lug

(Practical Training)

FUUN 4

BHUNISANEIUNR

Iuunthiein (gud - UHUR - Anwiiienue)

TASIUDBNRUUTIVEAMNTIMNSTUIASaINa 3(0-9-0)
(Capstone Design Project in Mechanical Engineering)
Ineneanslan 3((3)-0-6)
(Earth Science)
v ndenlunmnaiyamns NguIvn 3((0)-y-2)
(Professional Course (Elective))
wndenlumnaivianie nguinan 3((x)-y-2)
(Professional Course (Elective))
swiwiulaauseiivg 2((2)-0-4)
(Artificial Intelligent Literacy)

594 14((x)-y-z)

Iuumhein (el - YJUR - Anwismenuie)

Fdenlumnaividonias 3((x)-y-2)
(Free Elective Subject)

Idenlumnaividonias 3((x)-y-2)
(Free Elective Subject)

Syndenlunuanivdnurily 2((2)-0-4)
(General Education (Elective))

Syndenlunuanivdnuwrily 2((2)-0-4)
(General Education (Elective))

39U 10((x)-y-2)

24
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JUUN 4

LHUN1SANEE@RNARNE

AAMSANET 1
Iuunhein (gel) - UJ0R - Anwisenule)

216-411 TASIUDBNRUUTIVEAVNSIMNSTURSaINa 3(0-9-0)
(Capstone Design Project in Mechanical Engineering)

332-129 Ierrnanslan 3((3)-0-6)
(Earth Science)

XXX-XXX Idenlumnaividonias 3((x)-y-2)
(Free Elective Subject)

XXX-XXX Idenlumnaividonias 3(x)-y-2)
(Free Elective Subject)

200-104G4 Sy sehivg 2((2)-0-9)
(Artificial Intelligent Literacy)

ooooxG8  Aidentunuanindnwiialy 2((2)-0-4)
(General Education (Elective))

ooooxG8  Aidentunuanindnwiialy 2((2)-0-4)
(General Education (Elective))

594 18((x)-y-2)

AAn1sAnEdi 2
uhein Mged - UJ0R - Anveiegnuies)
216-400 avnafnen 6(0-36-0)
(Cooperative Education)

59 6(0-36-0)

nuEwWe UNANYININANISISEUNIYIBINguAINI NN IMUA TAUISIuAINTIUNTIAlneAMEUS

UWNINYIAY
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UM 4 AITIANTEUIUNTTBUS

1. UlgUENITIANITTEUNTADUVRINMN INYIRUHIVATUATUNS
TnevdngnsilfsuuuumsdaniFounisaou il
1) fisrednidanis@ny ey sannismsieusfunisyinau (Work Integrated Learning: WIL)
dieliAnnsBsusfianunsaujufemldass wu maFeuiiuunsasierihass msnaunaunis
BoufrnusraunsaitientoadsunuandunmaBeuluiondeoy  silusUuuuvesmsfinuide n1s
A anfafnun nmsvihanuieden 1dudu Inedaliisedviiaeaunsn wiL liveenindesas 50
vosuumheislueiviienzvemdngns ndifiinrmsuiieontu mitausiunig §33amae

;Y

waztenyu Tiseylise
2) Mvualidsiedganiafny/nsinujuanuianivdnimun  leedgluujiRauania
=2 [ " v o L= Y
Anw laidesninewar 10 vasdwudnAnwilunangns
3) Myualiin1TdanIsseun1saeuluUEen (active leaming) liteeninFesay 70 vess1e3N
Tundnans

4) Muualinnednldnedingusaulunisdnnisseunmsasulidesnitfevas 50 veesein

2. MaNmuIAuaNYMzYasinAne lunangns

% v = L 4 = v a/
AMENBALYBITNANET NAdNSN1TI3eUTVaMEANgAT (PLOS)
ANz YARATILY PLO3 deansteyanuyanaivainuaiglaegiegneios
o < a <
1. @115 U UNU LaZATIUTELAY
2. ASEAUNDIUNUINATNNAL AL PLOG W@RA98BNDINISHATTYIUTTUNIIBINITHAY

Sutinvaulugiugdens lnaAledenseay | 331w

a o o @ A v o o o
UINTFIURALATIOTUTTAUIVIAN PLO5 v udtnlugiugdiiuazimniy wWenis
3. doansling1gneies uaznssUsza VT INQUIEAIAYRNU
4. Seuslanignuiasazsieiies PLO7 duAudayaiingidesiuiminssuasena lay

Idmalulagansaumeiianisiseuiogasaliles

ANAN YU YARANLIVITNITOANENT PLO1 uAlvtgmarusiuiminssuindosna lagld
1. 1@ oules Uszgndanuiieud gy | nénmsimnssumans Inermans adinaans uay
asdnauaznisaad ulasiunig | eeuiames

ArnsTuIATeINa PLO2 8ONLUUTFUUIMINTTILATDINATIRTITUAIY
2. AU DBNKUY ATIIABY hATIEN 1ae | Aeen15veeid laeardadisainudasndeniunsey
TfiaSoailosneg meimnssuantisudly [ uinsgiunasdadeniedeny dwwindou uay

Tymluandennssunieena WASYgAERS
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AMENBALYBITNANYT

NAAWSN5I38UTVaMENgAS (PLOS)

(hNUARNAANYT)

PLO6 senuUULazNAResAETesiUTEULIMNTTY
in3osnalaglfindeailetn vielusunsuuszynd lu
nMsinsgideya wanateya iiledndulouazmn
Toasumunanieanssulasg1gneies

PLO8 U A ud1uTanssuiad eanaluaniuy

Usznaunistadnsagatemud la Suneunune

3. ANSI9EAIAINUT UNUS SLUIINARNS NISLSBUS S

STAURANANYT W.A. 2565

14

Y

[ [

eAUNanNgns

Y

(PLOs) AUNIATFIUAMIM

o ¢ = 4
NAANSNILIYUS

sEAUNANgAs (PLOS)

NAANSNIS

Beuialy

NAANSNIS

Beudlanie

v
AINUT
v

Ny

3YTIIU | ANWULUAAA

PLO1 uAladgyunenua 1u
SAanssuLas eena Taeld
RANNISTAINTTUAIANS
IYANERS ANAAERS LAY

ADUNILHDS

v

v

PLO2 98 ALUUSEUU
3ANTT LAS BINafingafy
AR BINITVDN b Lag
AeRIAINUaDn A BRI
nIBUNINTgIUaE UadENI
d9A0 § surnaou way

LATHFANENS

PLO3 deansteyanuyana
Ananvatglaeg1egneies

=3
LaznTIuTeLIU

PLOG W@m408nN0IN153d
A358IUTTUNIIVINITHAL

1IN
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HAAWSNI5ISaUS

sTAUNANgAS (PLOS)

NAANSNIS

Beuinaly

NAANSNIS

Beuslanie

Y
AINUT
v

Ny

385554

anwaLyAAa

PLOS v duiinlugius

NuagHnI LBNITUTIa

e eXe

)

MOUsTaeATDY

v

v

PLO6 99NUUULALNAADIT
Aerteatuszuuimngsy
i3 eanalasldindosileotn
vsolUsunsuUsvend lunis
AATIEviveya wlanadoya
il odndulauagmdeasy
AIUnNanIAINTINlA ag g

NADY
Y

PLO7 duAudayaiiineites
o a o v
fFudAInssuLAsIoIna Lagld
wAluladansaumnaiang

= v oA
Lﬁauz@ﬁnﬂ@]ﬁnu@ﬁ

PLO8 U U'd $7um U
FAanssuing osnaluaniy
Usznaun1stadnieqans
AUV Le SuNeUnLIY

(hHUENNAANYT)




4. HaaWsSN1sTEUSsTAUNANgAS (PLOS) Nagns/A5nsaau was nagns/asn1sinuazn1sussiliuna

29

HAANSNSISEUSTEAUNANGAS
(PLOs)

nagns/Asn1saay

[ = [ a
NagNs/Aon15Inazn1sUsIUNG

o/ o

AN

PLOL wnlod gyn19rus 1u
AMNssuLAIdna Wweldnannis
FAINTSUANENS INYIAERAS

AIMFEARNS LazADUNILMDS

1) nstfeuglaeld dynnidugiu
(Problem-based learning)

2) nsaeulasussens n1seAuseludy
Seu MsHnUURNIIMAaRY NsHNNg
T9lUsunsupoNNILmDI lUUIAINTII

Tn15U/Assignment

1) Usziludienisaeugos/aauninussiy
2) Ysziiuannisanu-neulutuiseu
3) Usgidunan1sveiunisy i/

Assignment

NAAYLUUADU AMAINGIU
YUAUDLALNITINYINTIHU

ngu

PLO2 9 8 NUWLUUS YUY
SpanssuiAIesnafinsetuniny
AeIN15Y09 LY LaeA1iedisndny
UaanignunIauiInggIuLay
Jadomedeny Faandon uaz

LATFANENS

n15t5us Nl TEaun1salasauazaIn

d01un1saisians deUsznausIsianssy

selud

1) doulusedmiisadestunsosnuuy
93enssuas esnalaslilandain
F0IUNTAINIADY LATENIUNITAIRS

2) whumsisuNsERsEUIIINASUL UR
TINIUT18IATIULALNITE N9/
Tugnudseznaunis

n1ss3eustaeldUanidugiu (Problem-

based learning)

1) AsUsTIdUNANISITEUS 1INA5LT U
7873%0

2) N13UEIUNANITIT YU INN1IANY
AUATIAILRILDY

3) Usgdiuanylddaudio

4) Yszidiuannnisinaueusyaun1saiiag

Isanulagiununguindny

5)Useidivaussauglunsaiiulasenu

LAZIIEUNANITAIUNTT

1) HaASLUUFDY AUNIN
U MsULAUBLAZNIS
Inviseungu

2) Wan1TuseLduns
Uy uderuainaniy
UsEnoun1si unfne)

Hnau
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HAANSNSISEUTEAUNANGAS
(PLOs)

nagns/Asn1ssau

s = (% a
naqwsﬁsnmﬂLLazmsﬂszmuwa

3 4
e
ho)

1)

duaiuliinAnudafanssudsun
Tsanugmamnssudssane o sty
wnneldazgnamnssulugiinindu

uouninealasasud aduland i
915N mLITUT LA UgRATNT LS

Talandivey

PLO3 @ pan3ayanuunnail
Mmﬂwawlé’aﬂwgﬂﬁaq LAy

AsIUTELU

1)

IANIFLSIUNTADUN LU UNISH NN N8
miﬁamiﬁqmm@ ANSUEUD NITHY
N5 8y Tuseninisou {aou uay

4

HLNEIUBIBY 9 LgNITUOUNINE U
ABNIIEUDTIIMUUNUNGY LagaULAEN
IAANNNTUNAUDTIBIUIIUNSE NI
PINFOUUTENDUNTHATNADIUA NN
1 1% A &
G]EJ@J‘WW]L‘Uuuﬂﬂ’]ﬂiﬁ]’]ﬂﬁﬂ’mﬂi%ﬂ@‘umi

AMNASY wazunAnwNaula

1) UsELuNISULEND/ANSADUAIN Y
2) Usziuannnisdananisaianiusie

3) UseLlunIslgusneau

1) HAAZLUUNTUNEUDITY
AMATNITUUILEAUD KA
ALUUIIZIULAEANS
Iisenungu

2) Han1TUTEI U NBEN1T
& od1591ndnnu
Usgnaunish indne

Hnau

PLO4 wamI@8nNn InN1Sd
A55YTUTTUNNTVINITHAY

AN

1)

FOUUITTYNY LUUIITIEIUTIAUIVITN

a

TAINTH TUTIYT I IhUL UM

3AINTSUATINALAZLILAINTDTNE

1) Ysgiiiunisuniaunau

2) Useiun1s3gus1891u ANUUIT e

waﬁaga A329FOUNITANADNNAIIU

N159719D9NAIY

1) HaAzLuuNTULELRIY
AMAININTUUILEUD W

AZLLUUIIYINUY
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HAANSNSISEUTEAUNANGAS
(PLOs)

nagns/Asn1ssau

s = (% a
naqwsﬁsnmﬂLLazmsﬂszmuwa

3 4
e
ho)

2) FananTIUNITESuUnN1IsaaulridnIg

P UAUDNANUIATNIU LA ISUIATINY

PLO5 v dudialugiuesin

LAY A1 LW 8N1TUTIQ

[y

I3
POUTLAIATDNU

nsiseuslagldAanssundugiu s

Usznouseiansaudeluil

1) NM199at 51839 NIIULALN1TYN
159U

2) weununenulusneIvinig 9 Ay
wangastaeiiunisiaudunquuas

TAENSAUUAUNUINATNASURATBU

1) Useilunan1suauny nadtsavues
31U ANSBUSEAZIUNITEIIU NS
wanseontugiug nazgniulunis

ihaunguilasuteuning

1) NaAzlLuuNITUILaUDIU
Qmmwmuu"uaua Wa

ALLUUITIYITU

PLO6 ®BNLUULATNAADIN
LA 1Y 83an UTEUY
AmnssunIeenalagldiaiasiie
Tn visolusunsuyszend Tunis
a ¢ v v =

AATENTeya wlanataya Live
andulawazniveasuniunan

Aeanssulaegegnies

1) AMvualidsiedIviadfwaranuuiey
Dulilundngasiiethanuiunldly
NFIANTTLALIATIENUBYAVAREY

QasulualusieTvrdguanis
Fanssuaioana lagliindnwle
paNkUULaENAaeIl UR n1sdudin
ToLA N15TLATITYHANITNAADY
afUstenauazasl lngdeusieey

UURNsusiaziveniivug

1) InvauuRnisuazassufurnislu
MedvUFURnTImnsaes osnali
asouaguitiinensdeuslundasdu
AR Fmuainoel swaziBoanis
yuanisuazn1suseiiunazudslv
Hiseusunsvluduaiviusnuesnia
N13ANY1 1Aen15UTEluNaaINNITAY
UURN/N1snaumau/nsldusin/

N13W0HUIILNU ANUYNABIVEITBYA

1) ArLUUMTAIU UANNS

2) NAAZLUUTIYINY
UjuRnIs

3) ATLUUNAINULATI9Y
(F uaru/Mani13fnen
NARBINIDNITINABILUL)
AZLUUNITUILEUD
TATI9IUY AZLUUTIEITY
laseseru Useidulay

¢ &' =
919158 YT nwLay
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HAANSNSISEUTEAUNANGAS
(PLOs)

nagns/Asn1ssau

s = (% a
naqwsﬁsnmﬂLLazmsﬂszmuwa

o/ o

&
MIYIN

3) T msoUlATINUAAINT TULATDING LU
) va o & A & a
n1sbianusnInduiieidunisnsey
anunsaulunisvinlaseanu waglaivn
TASIIIUDDNLUUSIVYD AN
=) dl a wvua
AAINTTULAT 0INALUNISHNUHUANS
29NLUU NISNAABI NAADUT UINU/
NAIUIATIUTN bP DR ARUUYINTY UAY
PANINYIFNENS/AAINTTY a0 uUNN
a ¢ A vy v v a
WASALASIEUNAT bAWS DUIT9A U Y

#3una 091891

nyiATIERdeyauaznsiaueveoya/
N178997U

2) IvieUUR Amvuansetensey
ﬁaiwamﬁmmsﬂsmﬁuaﬂuﬂﬁﬁu
lasaunazud il iFeusunsvly
FUAIM LINIBINIANITA NYI NS
USEIUNaIY NaN1SULEUD 5189714
159974 UszLfiulagen9156 7 Us nwn
TASIUTINAUAUIRITE @117 91
AAINIIULATEING UAZAIUVUIINEDIY
U52NBUNITIINNIAAAINNTTY (N3

Wvalassunvhsuivananssy)

& &,
AMIIISTY v LU U
AMENIIUNITUSELEU

1A599U

PLO7 duAudayaiingideiy
a 4{' £%4
TAINSIY A5 B9na Laald
WALUlag @1SAULNALN 8BNS

Seusegafalile

nsseusuuuldlassnudugiu (Project-

based learning)

1) wiudiFeuduaudnans TidnwAuaii
Feaues samadnTnnsduauua

YMIATI9U

Uszdiuannnisitmalulagatsaunely

A A

nsduAudeya Uszidiuananuiiene

Yosteya Ussiduanmsiasizvideyai

Y

duAuanla Uszdiuanmsasudeyaiiie

Y

1UWEUD

1) UsyiduannAzuuy
897U

2) ATLUUNITUILAUDIU
AN AU ofie
AN NA 89T DYA

ansaumnaNniunly
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HAANSNSISEUTEAUNANGAS
(PLOs)

nagns/Asn1ssau

s = (% a
naqwsﬁsnmﬂLLazmsﬂszmuwa

3 4
e
ho)

2) wounueaulasesud awduland i
m?méﬁwuwﬁuéauﬁ’uqmammiw%
Talaneidy

3) Fauszaunsalmaieusfiduasuly
diguifenldmalulagansaumaunag

NMsEeANTINaINRANYLAS IR EL

PLO8 U g U™ $7un 11U
Teanssueas eenaluaniu
Usznaunsladniagateniud

Tasunaumg (Lauauniadne)

1) InauTUSHUANUNTauN1sU TR
ANNAANY

2) YavangasiasuAuiuazinye upskill
& reskill A1uN15tYLAS 898 9Y 19 AT

IS b

LI HULUU N1ThT bUSWNSUDBALUU
T UITUNIITAINTTULAS BINA TEUU
AIUANAIEY PLC

3) WUUNINSRYUTIBNUNITHNIUENND

1) daldimstnauey Wenmuiney
n1snatun1sdaueNay waznIsly
walulagansaumne

2) AATHANITWIUIIBIIU LWAEATIDIY
nseulvivelausiuy

3) Ihanuusenounisdadlusinlunnsg
Useidunaslvderauonuzlunig

UuRauanig

1) Usziduanasuuunisg
S189UNANTTANTUITY
yasnAnwlpee1a13si
USnwlAsauania

2) UseliluanAzuuuUNg
U uRauannaangnu

Usynaunns




5. WNUTLAAINIINTENANNTURAYOUNAGNSNTTBUSTEAUNaNgAS (PLOS) d9183v1 (Curriculum Mapping)

| 1884 Introd uctory

R 11804 Reinforce

M %1181 Mastery

34

NaAWSNSISBUTsEAUNANgAS (PLOS)

578391 / YAV WAz wiein U PLOS
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 PLO6 | PLO7 | (LuNuUauAa
Anwn)
W3RNl
GE 1 mMwuarnsdeans 1 |
GE 2 n13WalIANNAR 2 I
GE 3 M3AAWUUKUIENBUNIS 3 |
GE 4 mslamalulagfnddia
200-107G4 Mydleusioassndiiedinyarasa ’ | |
GE 5 guN13e09ATIY 3 | |
GE 6 InansnsasuaznMsianTidedu 1 | |
GE 7 msusumlmdndunainuedlan
200-103G7 Inealusimeladiien ’
GE 8 dendnwiily q
WUINIVIANIL
1) NFUIVIINIANEATUATANAAIEATIANZ

200-112 ﬂaimmam%ﬁugmé’w%’ﬁmﬂi 3((3)-0-6) 1 |
200-113 Wﬁﬂﬁﬁugmﬁm%’uﬁmm 3((3)-0-6) 1 |
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NaAWSNSISBUTsEAUNANgAS (PLOS)

598391 / YAV waz wiein St PLOBQ
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | (iWuanna
Anw)
200-114 | wilfiugiudwiudens 3((3)-0-6) 1 |
200-118 | WaAnddwmsudmng 2 3((3)-0-6) 1 |
200-119 | UURnsu@nddmsuieang 2 1(0-2-1) 1 |
212-181 | WyAnLTaEY 3((3)-0-6) 1 |
322-110 | upaRRALNWBS 3((3)-0-6) 1 |
322-111 | aun1sueeyius 3((3)-0-6) 2 |
322-113 | seiudsgeiae 3((3)-0-6) 3 R
325-107 | UjtRnmsindifiugiudmsuienns 1(0-2-1) 1 |
333112 | UfiRnsilAndiugudmiuiamns 1(0-3-0) 1 |
332-129 | Aneneanstan 3((3)-0-6) 4 | | |
347208 | fuguadfdmiuiang 3((3)-0-6) 2 | | I
2) mju’mﬁmnﬁuﬁugﬁu
200-102 | dlaniminssu 1((1)-0-2) 1
200-116 | fiugrunmsideulusunsuneufiunesdmsu | 3(2)-2-5) 1
AAINT
200-117 L%&Jul,wﬁmmiuﬁugm 2((1)-2-3) 1 |
216-102 | wuzidmnssueiosnanaziuamsedndg | 1(1)-0-2) 1 |
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NaAWSNSISBUTsEAUNANgAS (PLOS)

598391 / YAV waz wiein Fuld PLOBQ
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 PLO6 | PLO7 | (WNU&NNI
Anwn)
216-103 | Weouwuuimnssuaiesna 3((2)-3-4) 2 R R R
216-121 | NaF@RSIAINTIN: dDnurans 3((3)-0-6) 1 | |
216-221 | NAFERSIAINTIH: WarEans 3((3)-0-6) 2 | |
216-222 | naransdan 3((3)-0-6) 2 | |
216-231 | guUMNAAIEASIAINTTY 1 3((3)-0-6) 2 | |
216-234 | naansveslua 3((3)-0-6) 2 | |
216-241 | wialulageugud 3((2)-3-4) 2 R
226-214 mzmumimémﬁug’m 2((1)-3-2) 1 | |
238-111 | Ta93fINgsy 2((2)-0-4) 1 |
3) NFUIVITN
A mMedanssulnii
211-321 | nénmsidesdurenniasinsnaluii 2((2)-0-4) 3
JMIANTIUATDING
216-203 | NILUIUNIIHER 2((2)-0-4) 2 I |
216-233 | yoivuedesinsnaveslnauazszuuvie 3((2)-2-5) 2 R R R R R R
216-242 | erugunliiiazsusualninlausa 3((3)-0-6) 2 R
216321 | nsduazfiowdang 3((3)-0-6) 3 R R
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598391 / YAV waz wiein ST PLOBQ
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 PLO6 | PLO7 | (LWuU@unNa
Anwn)
216322 | namansin3esdngna 3((3)-0-6) 3 R R
216-323 | NN50BNLULATEIINS 3((3)-0-6) 3 R M R R R R
216-331 | nsaewANsou 3((3)-0-6) 3 R R
216-332 | Myvhanudulagnsusuennie 3((3)-0-6) 3 R M R R
216-333 | ArnssulssdnsuasszuuamIusou 3((3)-0-6) 3 R M R R
216-351 | spuUAIUANENlULA 3((3)-0-6) 3 R M
216-352 | masweslrauaziiuead 3((3)-0-6) 3 M R R R
A MeIAINTTULAMS TN
217-231 | WUsunsuppuiamesdmsunuiAIngsy 2((1)-3-2) 2 R R R
217-333 | Uizl INeINTYULUA 2((2)-0-4) 3 R R
AUHUANT wazlasany
216-311 | UtAnsimnssuaiedna 1 1(0-3-0) 3 R R R R R
216-312 | UFtAnsimnssueiosna 2 1(0-3-0) 3 R R R M R
216310 | wiieulassdmnssuesena 2((1)-3-2) 3 R R R R R R R R
216411 | IASsNLEeNUUUTINERATNIIFMNTTURSaINa | 3(0-9-0) 4 M M M M M M M M
N15HNTUY
216-300 | nsRNau (Livewnan 3 R R M M M R M
320 Falu)
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598391 / YAV waz wiein ST PLOBQ
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 PLO6 | PLO7 | (WNU&NNI
Anwn)
216-400 | anfiafnw 6(0-36-0) 4 M M M M M M M M
v ReNMEIANTIUUNAMIDUNS
217-631 | wugtssuuUuRnIsviueud 3((3)-0-6) 4 M
217-432 miﬁauisuaﬂLﬂ‘%@ﬁﬂﬁ%’U@ﬂuizUU 3((3)-0-6) 4 M
WAMTUng
S ndenn1eiAInssA3Ing

216-431 | guMNaAansIFINgsy 2 3((3)-0-6) 4 M M

216-621 | milinundugniugnnadlueiesdinana | 3((3)-0-6) 4 M M M M

216-422 | wuzihszideudsivlusiodiuus 3((2)-3-4) 4 M M

216-432 | fwfufinguaznistuindoueniee 3((3)-0-6) 4 M M

216-433 | N13UTENRIANSNIU 3((3)-0-6) 4 M

216-434 | nswlng 3((3)-0-6) 4 M

216-435 | WAN USRS LAY NS UL 3((3)-0-6) 4 R M M M M

216436 | Smnssumdeloth 3((3)-0-6) 4 M

216441 | p3oseudduaunigly 3((3)-0-6) 4 M

216-442 | vigufuarmsuszgndnsiunarmanieeud | 3((3)-0-6) 4 M M

216-443 | nsinnswasaulusiusudlniduay 3((3)-0-6) 4 M

gULUALTUS A
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NaAWSNSISBUTsEAUNANgAS (PLOS)

598391 / YAV waz wiein ST PLOBQ
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT7 | (LWuU&®N?
Anwn)
216-452 | w3nsdletn wuiwes wazdumesiinues 3((3)-0-6) 4 R M M
SERIER
216-461 | IMINTIUFIMATNITAIUALLEEITUNIUY 3((3)-0-6) 4 M M
216-481 | shdefimwmdimnssuaiena 1 1-3((x)-y-2) 4 M M M
216-482 | FtefiAwndmnssuaiana 2 1-3((x)-y-2) 4 M M M
216-483 | WidafiAundimnssuAiedna 3 1-3((x)-y-2) il M M M
216-484 | FefiAundimnssuaiena 4 1-3((x)-y-2) 4 M M M
216-485 | FhiefiAundimnssuaiena 5 1-3((x)-y-2) 4 M M M
216-486 | WidofiAunIaifmnIsuA3edna 6 1-3((x)-y-2) a4 M M M
Fwndonlususzuus anundvndanssuaiona
216-444 ‘ﬁug’mizwsw 3((3)-0-6) i M
216-445 szwmuwmuzswmwﬁy’ugq 3((3)-0-6) q M
216-446 Imqa%’waﬁugmmwwmwﬂ%qq 3((3)-0-6) q M
v naNTUIUITUUTN d19713813AINTIUTS
221-473 | ATINUHULAZA1TIANITIATINITIZUUTN | 3((3)-0-6) i M
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1.4 qUUTSZUIUNULLNLY

1.4.1 QUUSTUIUSI185U (WUIEUIN)

Iinsaduayu wnIesdiensnusznaundugniu uazdenisaou

. . Yauuszana
3NYALLBYATIYTU
2569 2570 2571 2572 2573
ArtsannsAnen 536,800 | 1,073,600 | 1,610,400 | 2,147,200 | 2,200,880
ARINLLUYY 2,343,200 4,686,400 7,029,600 9,372,800 9,607,120
RugAuuIINFUIA - - - - -
5245185V 2,880,000 5,760,000 | 8,640,000 | 11,520,000 | 11,808,000
1.4.2 quUszanasIeae (Weumn)
- Veuuszana
NUINRU
2569 2570 2571 2572 2573
n. SUANTUNIT
1. Arldeynans 793,792 | 1,587,584 | 2,381,376 | 3,175,168 | 3,254,547
2. abganganiuay (lis 3) 469,745 939,489 1,409,234 1,878,978 | 1,925,953
3. NUNSANY - - - - -
4. SN9YTLAUNRINGIRY 536,800 1,073,600 1,610,400 2,147,200 | 2,200,880
394 (n) 1,800,337 | 3,600,673 5,401,010 7,201,346 | 7,381,380
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R Ysuuszanu
KRAUIALIU
2569 2570 2571 2572 2573

. UasU
RG] 541,848 568,940 597,387 627,257 | 658,620

594 (V) 541,848 | 568,940 597,387 627,257 | 658,620
393 (n) + (V) 2,342,185 | 4,169,613 | 5,998,397 | 7,828,603 | 8,039,999
FUILNANE 80 160 240 320 320
AltIefonumal 29,277 26,060 24,993 24,464 25,125
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AAKNUIN ¥
AT NLEAINAANSNTRBUSTEAUNENgAT (PLOS) fiu Knowledge / Attitude / Skill (K A S)
HAAWSNSISBUTSTAUNANGNT
Knowledge Attitude Skill
(PLOs)

PLO1 wAledeymanuniesnusyuy KL polamans Al sjesiulunisizoud s2 nsAnduszuy
Jrnnssuaieana* Tagldndnnns K2 fugrinenmans A2 ANUTURAYEY S3 MFVNULUUYININIG
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LaZABUNIADS AOUNINDS

K4 namansieingsy

K5 guvinamans
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K12 1edesdnsnaluiii

K13 nsauausnlulia

K14 sguumnuiu aausou
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AMARNUIN A

A1319UEA93187381 NU Knowledge/Attitude/Skill

5787391/4A311 (Module) Knowledge/Attitude/Skill

(sasednn Fesedvinwing Siuauviiein)
nguIvIIMEIAERTUATANAFIEATIANIE
200-112 ﬂﬂ?mmaméﬁugmé’m%’ﬁmm 3((3)-0-6) K1 A2
200-113 MAndiugudmiuimng 3((3)-0-6) K2 Ad
200-114 Lﬂﬁﬁugmﬁm%’uimm 3((3)-0-6) K2 A3
200-118 WanddmsuiAIng 2 3((3)-0-6) K2 Al Ad
200-119 Ufusn1sW@nddmsuieing 2 1(0-2-1) K2 A5 S5
212-181 WuAalawdadu 3((3)-0-6) K1 Ad
322-110 uAAAFALINADT 3((3)-0-6) K1 A1l
322-111 aun"stseyius 3((3)-0-6) K1 K2 Ad
322-113 se1l8uis0esLay 3((3)-0-6) K1 K3 Ad S2
325-107 Uﬁﬁ’ﬁmimﬁﬁugmﬁm%’ﬁmm 1(0-2-1) K2 A3 A5 S5
333-112 Uﬁﬁamsﬂﬁﬂéﬁugmﬁm%’uimﬂi 1(0-3-0) K2 K21 A5 S5
332-129 Angraansian 3((3)-0-6) K2 K19 Ad
347-208 ﬁugmaﬁaﬁm%’ﬁmm 3((3)-0-6) K1 Ad S2
nguATAAINTIRUgL
200-102 dlandmnssy 1((1)-0-2) K18 K19 K20 A2 S1
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5787391/4A311 (Module)
(59518397 Fa51e3vnwlng S1uIunieie)

Knowledge/Attitude/Skill

7

200-116 ugunIafsulUsunsuAsNimesdmsulang 3((2)-2-5)

K1 K3 K21 A1 A4 S2 S5

200-117 WeUhUUIAINTIUNUFIW 2((1)-2-3)

K3 K8 A2 A3 S5

216-102 WugiimnssuAsenanaziuamseing 1((1)-0-2)

K17 K18 K19 K20 A2 A3 Ad 54

216-103 1 TgULUUAMNITULAS09NA 3((2)-3-4)

K3 K8 A2 A3 S1 S5

216-121 NAANENSIFINTTY: @anedans 3((3)-0-6)

K1 K2 K4 Al S2

216-221 NAANERSIAINTIU: Warans 3((3)-0-6)

K1 K2 K4 A1 S2 S3

216-222 nafansian 3((3)-0-6)

K2 K7 K9 A1 A2 S2

216-231 gauvnaransianssy 1 3((3)-0-6)

K2 K5 A1 S2

216-234 nadansvadbna 3((3)-0-6)

K1 K2 K6 A1 A2 A3 52 54

216-241 waluladenusug 3((2)-3-4)

K16 K17 A2 A3 A5 S5

226-214 mmumsmﬁmﬁugm 2((1)-3-2)

K15 K17 A3 S3 S5

238-1113an3fnssu 2((2)-0-4)

K2 K9 A1 A2 Ad

ngUIVIIN

AY1U9AU

Fu1n93anssuluiAn

211-321 nénnsilesduranasossnInaluiin 2(2)-0-4)

K2 K12 A1 A2

AIMNIIAINTTULATOINA

216-203 ASZUIUNISHER 2((2)-0-4)

K9 K15 K17 K19 Al S3

216-233 ieRosdnInaveslnanazszuuse (gp391) 3((2)-2-5)

K1 K2 K6 K8 A1 A2 A3 A5 52 53 54
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5787391/4A311 (Module)
(59518397 Fa51e3vnwlng S1uIunieie)

Knowledge/Attitude/Skill

216-242 grusudtniwazeueudinitlause 3((3)-0-6)

K12 K13 K16 K17 A1 S3

216-321 msduaziitoudena 3((3)-0-6)

K1 K11 A1 52

216-322 nadanstA3eadnina 3((3)-0-6)

K1 K4 K10 A1 S2

216-323 N50ONLUULASDIENS 3((3)-0-6)

Kd K7 K9 K10 K15 A1 S1 53 54

216-351 szUUAIUANENLULF 3((3)-0-6)

K1 K13 A1 A4 52 S3

216-451 Maswadbawariiuead 3((3)-0-6)

K3 K13 A2 A5 S1

216-331 MIAENANUTBU 3((3)-0-6)

K5 K6 K14 A1 S3

216-332 nisyinanudulaznisusuainia 3((3)-0-6)

K5 K14 A1 S3

216-333 3AINTSULTIINTHALTETUUANUSBU 3((3)-0-6)

K5 K14 A2 A3 S2 S3

AYIMNIAINTTULUAMTIUNE

217-231 WWShNSUABNRNLABSE NS UIUIAINTTY 2((1)-3-2)

K3 K21 Al S2 S5

217-333 wuzihIngnn1sviueud 2(2)-0-4)

K3 K10 A1 52 S3

U UAnns wazlasenu

216-311 Utnsimnssuiaiedna 1 1(0-3-0)

K5 K6 K7 A2 A3 A5 52 53 S5

216-312 UftAnimnssuieiosna 2 1(0-3-0)

K5 K6 K7 K10 K13 K14 A1 A2 A3 A4 A5 S3 S5

216-410 WispalAssUAMINgsLASeINa 2(1-3-2)

K18 K20 K21 A1 A2 A3 A4 A5 S2 53 54 S5

216-411 Imw’maaﬂLmummammﬁmmauLﬂ%aﬂa 3(0-9-0)

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K21 Al
A2 A3 Ad A5 51 52 S3 54 S5
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5787391/4A311 (Module)
(59518397 Fa51e3vnwlng S1uIunieie)

Knowledge/Attitude/Skill

AuElneu

216-300 nsilneu (litoanin 320 Falu)

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 K21

Al A2 A3 Ad A5 S1 S2 S3 54 S5

216-400 @nnafne 6(0-36-0)

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 K21

Al A2 A3 Ad A5 S1 52 S3 54 S6

Fu93anssuamsating

217-631 wugthssuuufuansvueud 3((3)-0-6)

K3 K21 A1 A2 S2

217-432 M33EUIVOUATBIEMTUNUTTUUIAMTDTN 3((3)-0-6)

K3 K13 K15 K21 A2 S3

AVIMNIAINTIULATOINA

216-431 gauvwaransImnTIu 2 3((3)-0-6)

K5 A2 52 S3

216-421 mﬂ%@mmé’ugﬂﬂu@jﬂﬂaﬂuméaﬁﬂsﬂa 3((3)-0-6)

K7 K9 K10 A1 A2 A5 S3 S4

216-422 wuziseideudsinlusieduud 3((2)-3-4)

K1 K2 K3 K4 K5 K6 K7 Al A2 Ad S2

216-032 fefufguagn1stuimasueInAey 3((3)-0-6)

K5 K6 A2 Ad S2 S3

216-433 N5USEUIANEI9Y 3((3)-0-6)

K2 K5 Ké K12 K14 K18 K19 A1 A2 S3

216-6434 n5ulngl 3((3)-0-6)

K2 K5 K19 A1 A2 S3

216-035 WAIITULAIDINREI AT WAIUAN 3((3)-0-6)

K2 K5 Ké K14 K19 Al A2 S3 54

216-436 "“Jmﬂsswﬁalaﬁﬁ 3((3)-0-6)

K5 K14 K18 K19 A1 A2 S3

216-441 \p3pssuRduaUnely 3((3)-0-6)

K5 K16 Al A2 53

216-442 Nufuarn1TUszendnIeIuNamanseueus 3((3)-0-6)

K4 K6 K16 A1 A2 S3
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5787391/4A311 (Module)
(59518397 Fa51e3vnwlng S1uIunieie)

Knowledge/Attitude/Skill

216-443 msann1snasnulugueudiniwazeueuslausa 3((3)-0-6)

K13 K16 K17 A1 A2 S3

216-452 1A39351079 Wwulwes wazdumasidnuaassnas 3((3)-0-6)

K3 K17 K21 A5 S3

216-461 eInNTsudeUarNIIAIUANLERITUNIU 3((3)-0-6)

K2 K19 A2 A3 53 54

216-481 daffwndmnssueiona 1 1-3(x)-y-2)

K1..K21 A1..A5 S1..S5

216-482 WdafAunRimnssuA3ena 2 1-3((x)-y-2)

K1..K21 A1..A5 S1..55

216-483 dafAunamnssuaiona 3 1-3((x)-y-2)

K1..K21 Al1..A5 S1..S5

216-484 WdafAwnimngsLaIona 4 1-3((x)-y-2)

K1..K21 Al1..A5 S1..55

216-485 dafAunamnssuaiena 5 1-3((x)-y-2)

K1..K21 A1..A5 S1..55

216-486 TdaAuNIRAINTIUASEINE 6 1-3((x)-y-2)

K1..K21 Al1..A5 S1..S5

A1 TUIUTTUUTIE F1U13B1IAINTTUATING

216-444 ‘ﬁugmiwmm 3((3)-0-6)

K2 K7 K9 K10 A2 A3 S4

216-445 STUULIUN UL TTUUTIITUES 3((3)-0-6)

K2 K10 K12 K13 Al S2 S4

216-446 1A59ATNNUFIUNTFUUTTUGD 3((3)-0-6)

K2 K15 K20 A2 S1

A1 TUIIUTTUUT F10173813AN 551851

221-473 MTILHULAZNNTIANITIATINITIZUUI 3((3)-0-6)

K2 K19 K20 A3 S2
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AMARNUIN

s % @ = % ' a @ o v @ = % a . .
BUUnasy LLﬁmiaﬂaz"umnizU'}uﬂﬁ%ﬂn’liLi‘c’JugﬂmLm aziﬂﬂwﬂuwa ﬂgﬁi‘ﬂ fNaUNI ﬂﬂ’ﬁLﬁ‘c’JungU L‘U\ﬁﬂ (Active Learnlng)

105 $1873%1

PN muaiidageulundngns)
° a Ao = o a . .
NUITETVMIANTITIUTUUULTSN (Active Learning)

o a P Vv Yo a 14 a . .
Puugdnalbladanisiseusuuulen (Active Learning)

ayudnnungininidaaeulagany NTANSIS8UIRUULIIN (Active Leamning)

0 517 Andudesay

105 1839 Andudesas

1Y

71 579739 lnedsieazidunnall

100 e lunangns

0 VI IUNANgNS

$ouazYaINITUIUNTIANITFBUSWUULAIN (active learning) .o
oo . Tailgan
UATNITINNTTITYUUUUNG B o .
y S — nsl3gUzLUY
. JouarvaIoNIANITTEUTUUULTIIN FEIRIASTRY ., -
v e Ao oA o _ X ) L4930
WEI183Y1 / ¥a91873%1 / wdwia U T eE e U3 e . MIWMIT | g e ]
: 19U case based, team based social L] (szUmnNg)
project [problem - yb q * | engagement ULV 100 v
based | based scenario base )
learning|learning (52Y3BN15IANTS v
Y Jovay
158U3)
1) nguvnguivinugruadiacansuazineraans
200-112 pglaAansugIudmsuiains 3((3)-0-6) 0 20 case based 20 0 50 100 _
200-113 Wandnugudmsuiens 3((3)-0-6) 0 30 case based 20 0 50 100 _
200-114 ipfifugudmsuieans 3((3)-0-6) 0 30 case based 20 0 50 100 _
200-118 Waﬂéﬁ’m%ﬂ%ﬁ’mi 2 3((3)‘0-6) 0 30 case based 20 0 50 100 _
200-119 YuRnsi@nddmsuieans 2 1(0)-2-1) 20 20 Team based 20 0 20 100 _
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

oL . Lailéidnm
UATNITIANTTITVUUUUNG U] o
y . . . ” QYETREPHITT
. J98ALURITNTIANTITUUUULTTA BATELUEE L) oy -
sWas83Y / Ya5183v1 / wiaenn T Ty, madan | g 1Ba3n
: WU case based, team based social Swi ) (3zULViANg)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £)184)
learning [learning (SxUBN1TINNTS v
e Jouay
138U

212-181 ﬂmﬂﬂij%ﬂLﬁu 3((3)‘0-6) 0 30 case based 20 0 50 100 _
322-110 wpapdanmes 3((3)-0-6) 0 30 case based 20 0 50 100 _
322-111 @UMa0YNUS  3((3)-0-6) 0 30 case based 20 0 50 100 ]
322-113 st luUiBigadaay 3((3)-0-6) 0 30 Team based 20 0 50 100 _
325-107 Ug’jﬁ’ammﬁﬁugmﬁm%’u%mm 1(0-2-1) 0 30 Team based 20 0 50 100 i}
333-112 ﬂg’jﬁ’amﬁ\lﬁnﬁﬁugmﬁm%’ﬂmﬂi 1(0-3-0) 0 30 case based 20 0 50 100 -
332-129 Ingaanslan 3((3)-0-6) 0 20 case based, 20 10 50 100 B
347-208 NuguadadmsuImng 3((3)-0-6) 0 30 case based 20 0 50 100 _
2) ngUATIIAMITUNUFIY
200-102 glandmmnssy 1((1)-0-2) 0 30 case based 20 0 50 100 _
200-116 ﬁugmmsLﬁ“'nauiﬂit,mma:uﬂaLma%m%’ﬁmm 0 30 case based 50 0 50 100 _
3((2)-2-5)
200-117 L%aul,muﬁmmiuﬁugm 2((1)-2-3) 0 a0 case based 30 0 30 100 -
216-102 unzthimnssuedosnauaziunnsednd 1((1)-0-2) 0 30 case based 20 0 50 100 B,
216-103 Wouwuudmnssnaiesna 3((2)-3-0) 0 40 case based 30 0 30 100 -
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

. . . Tailgan
UAZN1TIANTSLIBUIUUUNGYE) . .
N . . . ” NNSL3PUIUUY
, 39UALIDIIDNNTIANTTIUIUUULTIN BATELUEE L) oy -
A8V / ¥o313% / Bdaenn T Ty, madan | g 1Ba3n
: U case based, team based social Swi ) (STUInNE)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £)184)
learning [learning (SxUBN1TINNTS v
P Jouay
138U
216-121 NaFnaniFInssy: ddnemans 3((3)-0-6) 0 30 case based 20 0 50 100 i
216-221 nafansIFaNssL: wamans 3((3)-0-6) 0 30 case based 20 0 50 100 _
216—222 ﬂaﬁﬂﬁﬁ]%’qjﬁﬁ] 3((3)‘0‘6) 0 30 case based 20 0 50 100 _
216-231 gauvmamansieingsy 1 3((3)-0-6) 0 30 case based 20 0 50 100 ;
216-234 ﬂamﬁﬁl%adlﬁa 3((3)‘0-6) 0 30 case based 20 0 50 100 _
216-241 LV]ﬂIuIagﬁl’]‘u&Juﬁ 3((2)‘3—4) 0 40 case based’ team 30 0 30 100 _
based
226-214 ASEUIUNSHARNUTIW 2((1)-3-2) 0 30 case based, team 40 0 30 100 .
based
238-111 Fdeirnssu 2((2)-0-4) 0 30 case based 20 0 50 100 _
3) NGUIVIIN
A maddanssulnin
211-321 ndnnsidosduvenaiasdnsnaluih 2(2)-0-4) 0 30 case based 20 0 50 100 i
AN INATaINa
216-203 nTeUIUMTHER 2((2)-0-4) 0 30 case based 20 0 50 100 )
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

oL . Lailéidnm
UATNITIANTTITVUUUUNG U] o
y . . . . QYETREPHITT
. J98ALURITNTIANTITUUUULTTA BATELUEE L) oy -
sWas83Y / Ya5183v1 / wiaenn T Ty, madan | g 1Ba3n
: WU case based, team based social Swi ) (3zULViANg)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £)184)
learning [learning (SxUBN1TINNTS v
e Jouay
138U
216-233 ﬁqm%%ﬂ%ﬁmﬂamaﬂmaLLaxiguwia 3((2)-2-5) 0 30 case based, team 20 0 50 100 _
based
216-242 srupualniuazerusudliileuia 3((3)-0-6) 0 30 case based 20 0 50 100 ]
216-321 m3duaziiioudana 3((3)-0-6) 0 30 case based 20 0 50 100 -
216-322 naenansia3osdnina 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-323 NM398NKUULATBIANT 3((3)-0-6) 10 20 case based, team 20 0 50 100 -
based
216-331 M3anewmAuIau 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-332 nMsvimudutagnisusueinea  3((3)-0-6) 0 30 case based 20 0 50 100 -
216-333 FAn3sulssdnsuasszuumNTou 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-351 szUuAIUANSRLULR 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-352 Masvedlvalaziuead 3((3)-0-6) 0 30 case based, team 20 0 50 100 _
based
IMeIAINTIUNAMIDLN
217-231 WWsunsupauiIwmesdmivauimnssy 2(1)-3-2) 0 40 case based, team 20 0 40 100 i

based
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

oL . lailddn
UATNITIANTTITVUUUUNG U] .
y . . . ” QYETREPHITT
. J98ALURITNTIANTITUUUULTTA BATELUEE L) oy -
sWas83Y / Ya5183v1 / wiaenn T sEnsE UTIn e MIWNT | g L3N
: WU case based, team based social Swi ) (szyLuamng)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £64)
learning [learning (5¥Y3BN39AN3 -~
Soud) ¥
217-333 uugd eI Iviueua 2((2)-0-4) 30 20 case based, team 20 0 30 100 _
based
URUANST wazlasesu
216-311 UfUANTIMINIIULAToINa 1 1(0-3-0) 30 30 team based 30 0 10 100 _
216-312 Ug’jﬁ’amﬁmﬂiimm%ma 2 1(0-3-0) 30 30 team based 30 0 10 100 -
216-410 wipslassnuimnssueiesna  2(1-3-2) 30 20 case based, team 20 0 30 100 _
based
216-411 1A59NURBNKUUTINEDANITIAINTIUATONG 50 20 case based, team 30 0 0 100 _
3(0-9-0) based
N13EN9Y
216-300 nsinau (litdesndn 320 Halw9) 30 20 case based, team 30 20 0 100 _
based
216-400 @nivdne1 6(0-36-0) 30 20 case based, team 30 20 0 100 -
based
Ay FenNeIAINTIUUAMID LN
217-431 LLuzﬁWizUUUﬁﬁaﬂ’livju‘auﬁ 3((3)‘0—6) 30 20 case based’ team 20 O 30 100 _

based
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

. L . TailAadn
KaTNITIANTRBUIUUUNGB]) . .
y S ” N1338UIUUY
. J98ALURITNTIANTITUUUULTTA BATELUEE L) oy -
sWas83Y / Ya5183v1 / wiaenn T Ty, madan | g 1Ba3n
. U case based, team based social Swi ; (SzUnNG)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £)184)
learning|learning (5¥Y3BN39AN3 -~
Soud) ¥
217-432 mn’%au%}uaﬂLﬂ'%lanéfw%’mmiwumemaﬁﬂé 30 20 case based, team 20 ) 30 100 _
3((3)-0-6) based
Jyndenmedaanssuaiena
216-431 qmuwamaﬁlﬁmﬂi‘m 2 3((3)‘0-6) 10 20 case based’ team 20 0 a0 100 _
based
216-421 nsldnupdugntugnnasluaiesinina 3((3)-0-6) 10 20 case based 20 0 50 100 _
216-622 wuziszleuisvludiduud 3(2)-3-4) 0 30 case based 20 0 50 100 _
216-432 fiwfufsuarnstuiedousiniaeiy 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-433 NM3Usgndanasuy 3((3)-0-6) 0 30 case based 20 0 50 100 -
216-434 nsuninl - 3((3)-0-6) 0 30 case based 20 0 50 100 :
216-435 WA UL TRILAZNATUAY  3((3)-0-6) 10 30 case based, team 20 0 40 100 i
based
216-436 Aanssundaleun 3((3)-0-6) 0 20 case based 20 0 50 100 _
216-641 wdesusduaunely 3((3)-0-6) 0 30 case based 20 0 50 100 _
216-842 N ufuarnTUTTENANIATUNAAIEN SO TLEUA 0 30 case based 20 0 50 100 _
3((3)-0-6)
216-643 mM3dansndsnuluguesudinihuazeueudlausn 0 30 case based 20 0 50 100 -
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

Vo . lailddn
UATNITIANTTITVUUUUNG U] .
y S ” QYETREPHITT
. J98ALURITNTIANTITUUUULTTA BATELUEE L) oy -
sWas83Y / Ya5183v1 / wiaenn T Ty, madan | g 1Ba3n
: WU case based, team based social Swi ) (3zULViANg)
prOJeCt problem K ’b d ’ engagement LUUN ‘Ud 100 Y q
based | based scenario base £)184)
learning [learning (SxUBN1TINNTS v
(U Jouaz
138U
3((3)-0-6)
216-452 \p3psiieTn iwuwes uardumesidnvesasands 10 20 case based 20 0 50 100 :
3((3)-0-6)
216-661 ImNsIuldeaznIsAIUANEITUNIU 3((3)-0-6) 0 30 case based 20 0 50 100 :
216-481 Wadafimsmaimnssuiededna 1 1-3((x)-y-2) 15 15 Case based, Team 30 10 30 100 )
based
216-082 WiUaNLANIIAINTIUATOINEG 2 1-3((X)-y-2) 15 15 Case based, Team 30 10 30 100 _
based
216-483 MToTAYNINIAINTTULATEINA 3 1-3()-y-2) 15 15 Case based, Team 30 10 30 100 _
based
216-484 WD MLAYNIIAINTIUATDING & 1-3((X)-y-2) 15 15 Case based, Team 30 10 30 100 _
based
216-485 MTaTAYNINIAINTTUATING 5 1-3(x)-y-2) 15 15 Case based, Team 30 10 30 100 _
based
216-486 MT0TLAYNIIAINTTULATING 6 1-3((x)-y-2) 15 15 Case based, Team 30 10 30 100 _

based
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$9UaLUBINTZUIUNTIANTSTBUIUUULTIN (active learning)

. L . laildanm
UATNITIANTTITVUUUUNG U] . .
- . . — QYETREPHITT
. 39UALIDIIDNNTIANTTIUIUUULTIN BATELUEE L) oy -
1 3 % 3 87 o = 3 LYI5N
SHEI193Y / F2918979%1 / KUWHA U e LTI e ) m'iﬁmrlﬁ Lons 3
: W case based, team based social LIBT3 ¥
project problem = ’ |engagement Vs 100 | (Ssywiqwa)
based | based scenario based SUUNE )
learning [learning (SxUBN1TINNTS v
SRR Souay
138U
FrnaanTuauszUUTIe 81U13B1IAINTTULATINA
216-444 WugUIEUUTN 3((3)-0-6) 0 20 case based 20 0 50 100 _
216-445 SEUUBIUNINULTEUUTNVUES 3((3)-0-6) 0 30 case based 20 0 50 100 .
216-446 1A5ETINUFIUNNTEUUTNTUGS 3((3)-0-6) 0 30 case based 20 0 50 100 -
Frndanlususzuuse 19138135851
221-473 ANFINBEULALNISIANISIATINITSEUUSN 3((3)-0-6) 0 30 case based 20 0 50 100 )

NUBR UV INENFEITUA T vAeednnsiseuuuesn (active learning) liitieeninaway 50 vasdnuaudalusmnuviieinngug

MINgNIABITANISITBUSLUUIENIN (active leaming) Litloanitsesay 70 vosseivvimualuvangns

e e
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TEIVUNUINIY RNV IMANGNS

'
a o

1YV LANIEN

Anduseuay

ANNSANYUTIYTAINTAUNITYINU (WIL)

53 Ya99NUIUVNEARUNLIAIT AN

116 #UIYAR

62 MUIBAM
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AMARNUIN

N3TUIUMITIANTANBUTeYIUINTSAUNTINGU (Work Integrated Learning : WIL)

nsnmua | MsiSeu | auna | nsinauidy (vangassaun | wilnew | n1sussyli | UfdRen |[nasiinufdn
P s Uszaumsal | @duiu | Anen | nsseudnee [andneds| Rnvialud | viewnEe | aieauin | 91ue3enne
SWE18Y1 / Yo3183%1 / wildghn o ,.,
J a = =2y o o
fau N3 QUEGILIREY uaz Wse  [msEnaniz GEGRIED
nsAnwY | vieu WORANIIN | QAEMNTIN | WHRIW | AIune n3i3eu
o =2 I~
n15¥9u Hnau N8
1) nguAvINgUIvINUFIUAtInAEASUAZINEIAEAS
200-119 U{URNsWENdd S UIMINg 2 1(0-2-1) - - - - - - - - v
322-113 seileuTBieinay 3((3)-0-6) - - - - - - - - v
325-107 YUansallugudmsuieans 1(0-2-1) - - - - - - - - v
333-112 YfuRnsi@ndnugiudmsuiang 1(0-3-0) - - - - - - - - v
2) NFUIYIIAMITTUNUFIU
200-116 Wugnun1slisulusinsuneuiawmesaniuiang 3((2)-2-5) - - - - - - - - v
200-117 Weuhuudmnssunugiuy 2((1)-2-3) - - - - - - - - v
216-102 wuzU1FINssuLesaINawaziAmsating 1((1)-0-2) v - - - - - - - -
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N3LUIUMITIANTANBUTeYIUINTIAUNTINGU (Work Integrated Learning : WIL)

nstvun | n1sBeu | avie |msiinawiidu|vangasian| winew | nsussali | UdRew |nsRinujin

siaseinn / Seseinn / wiaehe Uszaunisal | aduiu | Anwn | msiBeuduse |wmdnends| Bndalud | ieuvSe | anesuiu | 9wasenne

nay n13 N15ANAIY waz Wi [nsaani ERGUIER

nsAne | vieu WOANTIN | @AEINNTIN | WHRW | Aunle nsl3eu

n13¥ineu Hnau N6
216-103 W@enuuuiemnssuaiomna 3((2)-3-0) - - - - - - - - v
216-241 wialuladeueus 3((2)-3-4) - - - - - : _ _ N
226-214 ﬂismumimﬁmﬁugm 2((1)-3-2) - - - - - - - - v
3) NGUAVITN
Fymneianssuiaiaena
216-233 yiviesdnsnavedlvauazszuue 3((2)-2-5) - - - - - - - - v
216-242 vrugudlviuazeueudlninlauia 3((3)-0-6) - - - - - § - v _
216-321 msduazifiowdana 3((3)-0-6) - - - . : - ] _ N
216-322 naFnansin3esdnsna 3((3)-0-6) - - - - - - - ; v
216-323 NM388NLULIATEHNT 3((3)-0-6) - - - - - - - B, v
216-332 msvimnudunaznsuSuennia 3((3)-0-6) - - - - - - - - v
216-333 Arnssulssdnsiasszuuanuiou 3((3)-0-6) - - - - - - - ; v
216-351 srUUAIUANSALUR 3((3)-0-6) - - - - - - - ; v
216-352 fasvedlranaziiuead 3((3)-0-6) - - - - - - : - v
AYIN9IANITIUNAMTDTUNE

217-231 Wswnsumeuiimesdmsuanuidamngsy 2((1)-3-2) - - - - . - - v _

217-333 yugiinennsviueud 2((2)-0-4)
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N3LUIUMITIANTANBUTeYIUINTIAUNTINGU (Work Integrated Learning : WIL)

nstvun | n1sBeu | avie |msiinawiidu|vangasian| winew | nsussali | UdRew |nsRinujin
siaseinn / Seseinn / wiaehe Uszaunisal | aduiu | Anwn | msiBeuduse |wmdnends| Bndalud | ieuvSe | anesuiu | 9wasenne
fiau N3 N1SANANY uay e [msinianz wasd5e
nsAne | vieu WOANTIN | @AEINNTIN | WHRW | Aunle nsl3eu
n13¥ineu Hnau N6
AUFUANTST wazlasesu
216-311 UFTANMFAmnssLaona 1 1(0-3-0) - - - - - - . v -
216-312 UfURn1sImnssueiena 2 1(0-3-0) - - - - - - . v i
216-610 wissalpsadmnssuedeana  2(1-3-2) - - - : - . _ v i
216-011 1A59NUBBNKUUTINIBANTIMNTTULATEING 3(0-9-0) - - - - - - - v _
n1sRne
216-300 msilnau (liosndn 320 $2lug) - - - - . v i _ _
216-400 a@nia@nw 6(0-36-0) - - 4 - - - - - -
I NENNIIANTIUIAMTBTNE
217-431 wugt1seuuUURnIsviueud 3((3)-0-6) - - - - - - - - v
217-432 mal3ouiveaniesdmivauszuumnmsedng 3((31-0-6) - - - - - - - - v
Fydennieinanssaiadna
216-621 mldundugniiugnnaduaiasinana 3(3)-0-6) - - - - - - - - v
216-422 wugihsuleuislnludeduud 3((2)-3-4) - - - - - - - ; v
216-433 MsUsendanasanu 3((3)-0-6) - - - - - - . - v
216-434 nsslugl 3((3)-0-6) - - - - - - - ] v
216-435 WANULADIIndLazNa 1AL 3((3)-0-6) - - - - - - - - v




94

N3LUIUMITIANTANBUTeYIUINTIAUNTINGU (Work Integrated Learning : WIL)

° a a = a v o ' o % a wva = a wva
nsiviue | AsiEeu | auia | n1sRnewiuiu | vdngassaa | wilnew | n1sussalil | Ui |nsiinufun
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SHE187%1 / Y951873%1 / wdneia v . . o
fiauy 1S NSANMNIY wag %30 ASHNLANZ Nasd3
A15AN®EN 119U WOANIIN | @AEIUNTIN | WiN9W ALY ANsLS8U
o =2 =
A157197U Hneu N6
216-436 Irnssuvsalaul 3((3)-0-6) - - - - - - - - v
216-441 \pseseundumUnely 3((3)-0-6) - - - - - - - - v
216-442 nguwazn1sUssenansunamanseueus 3((3)-0-6) - - - - - - - - v
216-452 1@3995170 lwuwes wardumasiinuasassnas 3((3)-0-6) - - - - - - - - v
FuaanlUIUTTUUTIE F1U13B1IAINTTULATNG
216-644 NUFIWTEUUIN 3((3)-0-6) - - - - - - - - v
216-445 izwmuwmumwma%’uqa 3((3)-0-6) - - - - - - - - v
216-446 1ATIEIINUFIUNNTEUUTIVUGS 3((3)-0-6) - - - - - - - - v
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AAKNUIN D
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Uayanguyaiv (Module) Tundngns
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J%d - YY1 (Module) | wul8nA A195U18YAIYT (Module) - - a u -
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Basics of fluid machinery;

blade theory; radial and

axial  flow;  dimensional
analysis; centrifugal pump
efficiency; turbine,
cavitation, design, and pump
selection; plumbing code

and standards; plumbing
building;

head in

system for
increasing water
guiding

the

plumbing system;

rule  for  finding
circulator; drainage system
and vent pipe design; design
of fire protection system;

WIL framework based on

5. fUIBLT OMITUIANAAY
wastaenltdwaanluszuuyie
SEUIEDINALA

6. FrunmsyULTieszuetinly
91A1S

7. lgurmsgrunisveeiu
DAANY BDNLUULATAIUIN
SEUUMIRAAULNA DR LUITR

8. YauduiiuwazSuRnyeu

AonungulasuNe U

Students are able to
1. respect the rules of
society, be honest, and have
a sense of responsibility in
learning.

2. calculate the efficiency of
and

impulse  turbines

reaction turbines.
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research topics developed
in collaboration with

industry

3. use the standards for
piping drawing, equipment
and symbols related to
piping and instrumentation
diagram.

4. calculate to determine
pump size and select pump
from product catalog to
deliver water through pipe
system as required.

5. calculate to determine
fan size and select fans for
ventilation system.

6. calculate the building
drainage system.

7. use the fire safety
standards, design and
calculate an automatic fire

sprinkler system.
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8. work as a team and take
responsibility for the group

work assigned.
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AARUIN Y
AND5UYSI8IBINIULUING OBE

AesureTgIvanealy

GE 1 nuazn1saeans

890-102G1 N1 EluIINUTTINIUY 2((2)-0-4)

(Everyday English)

nsilawazniseunnsingeiiidonlndmnarlidudou edularudiy
uazswazden hensallardnnunwdmiunsmanasdeuiiodeansluinusz i

Listening and reading familiar and simple topics to get the main idea and

details; gsrammar and expressions for speaking and writing for everyday communication

890-103G1 A 19Ny unsouly 2((2)-0-4)
(English on the Go)
1 [ a v v Y A& % d' ¥
nsflaagmsaun wdinguiefiuideniiutagtu eanudila nsasuuas
n1sfay hensalwazduiuniwidudeudmsunisyaiaznisidguiiodeaisluusuni
nanwaY
English listening and reading, current topics, comprehension, summarization

and interpretation; complex grammatical structures and expressions for everyday spoken

and written communication in various contexts

890-104G1 N1¥1BINHUYANINA 2((2)-0-4)

(English in the Digital World)

nsilaagniseunwdangululanadsia nslaneuseuniliuazaruriunsyaLay
WeuaE19iI Tl

Listening and reading English in the digital world: critically responding to

listening and reading texts through speaking and writing

890-105G1  ANWIDINWIIIBING 2((2)-0-4)
(English for Academic Success)
N1379UAZN1381UNIHITINUTIYINTT MTIATIERAITTTVING NTNALAE
mit,%amﬁ'aLLammmﬁmLﬁuﬁiamiaéwﬁimimmm
Listening and reading academic English; analyzing academically; critically

speaking and writing to express opinions
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GE 2 ASARAIUIANNAR
GE2A NSAALTIATINZLAZAILAY
315-100G2A  AurnAad 2((2)-0-4)
(The Art of Computing)
Adnmanssoui fauuunndinmansiiion1saiduiin nonidy Arsieen
MITuTIMazianteya nlnsgideyailesiunarnninaue

Mathematics in surrounding; mathematical modeling for life; interest rate;
annuity; collection and management data; introduction to data analysis and presentation

473-001G2A  Runasfassaus 2((2)-0-4)
(Financial Literacy for a Better Life)

ANUEAATY VBULYA LAZNTEUIUNNITINUNUNTRUEINYAAD N15INVNIUNTSIEY
duyAAa mﬁmeﬁwmiﬁuﬁauqﬂﬂa ﬂﬂiU‘%WﬁiﬁEJVLﬁLLazﬂﬁJﬁhaﬂaﬂqﬂﬂa N3NNI
MM5UIMIANIABILaENTUTEA uTIN NN UNITODULATNITAIN U A15LHLR NS
B

Importance, scope and planning process of personal finance; preparing
the personal financial statements; personal financial statement analysis; managing

personal income and expenses; planning for saving and investments

473-002G2A msai'mmmsﬁmﬁamsamu 2((2)-0-4)
(Reading Financial Statements for Investment)
mmiﬁugmmiamuuazwmSlf‘iu IULARIFIUENIINITIU Q‘Uﬁﬂﬁmm@u U
nsvuaiiuan 103 osdolun1siinszinienisiiu nshasisianinages Ussaniamlunis
fuiunu Ussavsamlunssnnisniiay auanansalunsyrils WAZYAAIUBININTS
Fundamental of investments and financial statements; statement of
financial position; income statement; statement of cash flow; statement of changes in
owner’s shareholders; financial analysis tools; liquidity analysis, operating efficiency

leverage, profitability, and firm’s value

895-211G2A  ASAANUNEANTTUNYINTOL 2((2)-0-4)
(Thinking and Behavioral Prediction)
nsAndindula n1sneInsalngAngsy N1sa1T Ty ITINgANTIU NTIATIER
AUNITNEINTAL
Thinking, decision-making; behavioral prediction; behavioral problem

exploration; predicting equation analysis
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GE2B N15AALYNSZUU
200-108G2B  TWUMASMTRAIUINGENS 2((2)-0-4)
(MOBA and Strategy Development)

wuztiluu) n3Andeszuy sdUsznauveslau) unumuagninivesgiLau
AUENITLSTEINN0IAUTENaUANY WNUHIANAR N1sviaududin MaiawInagns usem
Laztlatnfiwn erdwiidReadesiuluun msandessuuludindsys i

Introduction to MOBA, systems thinking; elements of MOBA,; player roles and
function of players; MOBA elements relationship; mind map; team work; strategy

development; manners and sportsmanship; career related to MOBA; system thinking in daily

life

315-202G2B  n1sAafunIslgmnRa 2((2)-0-4)
(Thinking and Reasoning)
Ug1UuarANUAIAYVRINITAAUALIVANG TEUUNNTANYDIANRY UTeiAnnisAn
anweNa MIWveNG NSRBI IAaRsharLInNTIY
The definitions and importance of thinking and reasoning; brain thinking

process; types of thinking; causality; reasoning; scientific and innovative thinking

895-221G2B  n1sAAAUNMIHAUY LTI UY 2((2)-0-4)
(Thinking and Systematic Problem Solving)
NSAALTITEUY NSAARATNITITZUU N3850 QYnIT958UU NISIATIZY
Ugyiaaszuu
Systematic thinking; systematic problem solving; systematic problem

exploration; systematic problem analysis

895-222G2B  N1SAALTNINING 2((2)-0-4)
(Critical Thinking)

N15AMTBNING N130TI9d0UANLAALAZAIULT DB LLOILAZEIAN N3
uitymedraduszuunazaiassd nisdeasmiuAnuaznsmevausiliognininyeesiivasa
wazasassiluusuniivainuans

Critical thinking; examining one’s own and society’s thoughts and beliefs;
systematic and creative problem solving; communication of thoughts and response to

criticism rationally and constructively in diverse contexts
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895-223G2B  ANEIINEY 2((2)-0-4)
(Cultivating Happiness through Positivity)

AIUAAAUAIUGY TTAAMINUATINIS AIUAATIVIN NITANAUNITNINY
AuguivAudNTUS ANNguiunIsAny wagnsuszgnasuuuunisfnunldlumsiniiuiinuas
M3y

Thoughts and happiness; thinking methods to set the direction; positive
thinking, thinking, and work; happiness and relationships; happiness and education;

application of thoughts to life and work

895-224G2B  assnzludInuszaniu 2((2)-0-4)
(Logic in Daily Life)

NsAREMTINg JULUUNSaRmaNaLUUlse gudy wazasdy msdunauag
a0 msﬁqaﬁmmammamaLLasmsUszLﬁummmL%ﬁa M3INIUR UNuImMvBInsInelu
nseSUIeMInemansLazn1siin1w nsuntamegnadussuu

Logical thinking; forms of deductive, inductive, and descriptive reasoning;

observing and questioning; justification and reliability assessment; fallacies; the role of logic

in scientific explanation and language use; systematic problem solving

895-225G2B  winviugaunsallan 2((2)-0-4)
(The World Today)

N13AATNTEUU N13ARLTINTINE NMTIATIERduATIzRan U sallandagiuuay
ansasuLawesgiisgmanslaniiliiAnaadauds msimndingaiasugialanuaztigmi
Tandeandey msAnidanagndiiiensusuiliidrfuaniunisainuiuasuulas msaailaounan
uaznsfsegUsznslaniundadamssud 21

Systematic thinking; logical thinking; analytical thinking; analyzing and
synthesizing current world events and the changes in global geopolitics that cause conflicts;
critically analyzing the global economic crisis and the world problems; strategic thinking for
adapting to changing environment; future prediction and the survival of World population in

the 21st century
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GE3 NM3ARLUUEUIENaUNT
460-001G3  wwRauaziinwzauludusznauns 2((2)-0-4)
(Entrepreneurial Mindset and Skills)
[ < 4 a <) 3 Y] Id
AANYAEAMULTUNUTENDUNIT BUIAAANLT U UIZNEUNTT NNyeAULTY
o < £ a a <
AUsEnaunis nsruiunmsauduguszneunis lumagsna lentanegsiauseinnvesainadu
1 [ < 14
WUT2NEUNT UIRNTINLaEANLTULNUTENOUNTT
Entrepreneurship  characteristics;  entrepreneurial  mindset; skills  for
entrepreneurship; entrepreneurial process; business model; business opportunity; types of

entrepreneurship; innovation and entrepreneurship

895-301G3  Anusnganududusenaunis 2((2)-0-4)

(First Steps to Entrepreneurship)

Qmﬁﬂwmmawjjﬂizﬂauwﬁ ﬂiaummﬁmaw@izﬂaumi LLN@JQIQ n19
fatmune nsiadula nsuitm nsdeans nsasuasetne wavnmeihiunsvhauluiiy
YOIRUTLNOUNIS

Entrepreneurial characteristics; entrepreneurial mindsets; motivation; goal-
setting; decision-making; problem-solving; communication; networking and entrepreneurial

leadership and teamwork

895-302G3  9AUTENIEAUARNIULUIAAKUTENEUNNT 2((2)-0-4)
(Activating Innovative Ideas Through an Entrepreneurial Mindset)
AMANBUEYDILUTENBUNIT NTBUANUAAYBIUTENBUNIT NTLUIUNITAALTY
DONLUU NTAATIUIANTIN NTATINTOUANUAALUULAULR A1TIIUNUNITHEY WazAITITEULKY
3319
Characteristics of entrepreneurship; entrepreneurial mindset; design thinking

process; innovative thinking; srowth mindset; financial planning and writing a business plan

GE4 nsldwmaluladfdna

a 4

200-104G4  Swinviuleyeyruszhieg 2((2)-0-4)

(Artificial Intelligence Literacy)

a 4

Tyasedvg anuaunsoveslaygiusshivg nmstdnulyyivssvgluniisnu

a 6

aa ¥ a a & a a =2
Tnsaseszuulygusshivg susssunaslyausehivg Armadyaiussiivilan nsdifinw

o« <3
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Artificial intelligence; artificial intelligence capabilities; artificial intelligence
usages in agencies; artificial intelligence system creation; ethics and artificial intelligence;

global artificial intelligence trend; case study

200-107G4  nsiFeusioasswiaiiadIngaRiivia 2((2)-0-4)

(Internet of Thing for Digital Life)

wuzthinaluladrenfinnesyelva uugiuveluladnisdeasyalu nislda
UszgnendnidudmiumsiFoudamssed 21

Introduction to modern computer technology; introduction to modern
communication technology; smart internet usage; introduction to internet of things;

introduction to program applications for 21st century skills

GE5 §Un17289A59M
001-131G5  §UN12ENBUALIA 2((2)-0-4)
(Healthy Body and Mind)
HUNZUUUBIATIN NITARAAVAINNIBWAETA NTLaSHasaln1En1eesual
AaUeAUNTTasI9a3UaUN 1IBUUUBIATIY
Holistic health; physical and mental health care; strengthening emotional

quotient; art and the holistic health promotion

388-100G5 gun1nsiivatilaunywd 2((2)-0-4)
(Health for All)

v [V
v A

ndnmsuazduneumstiediatuiiug UioRnstediatuiugluaniunisel
31899 miﬂguwmmaﬁaﬁu f]zy,mqmmw%mﬁwuﬂaa doyandou nsUszdukarn1IaLa
Jesuwesornsmain NSQUAFUNNAUTY LLmﬁﬂﬁugmLﬁ'mﬁ’uqmmwLLazﬂﬁa%fmﬁuqsumw
miaaﬂﬁﬁQﬂ’mLﬁaqmmWﬂ’m

Principle and steps of basic life support, practice of basic life support in
simulated situation; first aid, common mental health problems, warning signs, initial

assessment and care; concepts of health and health promotion, exercise for physical health
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670-111G5  HUNINBIATIY 2((2)-0-4)

(Holistic Health)

mmmnml,asLLmﬁmmqmmwmﬁs’m WUIRAVEIANAIARS NITWNAE 1509
auam mnudutae Tsa waznsteld WeslssuunAnguamesdsuiuusmngnisaiaisludany
nsguaguInesRTINmudalInyana

Definition and concept of holistic health; socio-medical concept in health,
illness, disease and sickness; relating holistic health concept to social phenomena; individual

holistic care

670-211G5  vinwzauuaqnla 2((2)-0-4)
(Resilience Skill)
N15IANITAULATUALALAVNINAA w3 oedolunisadsaundansmnadale
ANNAINTALUNTAULTIAN LFTBIYAAR
Managing anxiety and mental health; tools to building mental strength;

personal resilience

895-501G5  HuUNIEAEATLITIN 2((2)-0-4)

(Life Aesthetics)

quvﬁEJmam'i‘suaamiﬁﬁﬁ‘imﬁﬁmmqm N159ANITAIULATEN NIIAUAFUNNIEHUY
BIATIN 4 WA NITQUAFVNINNILUALIN NITHETUATINIAN1IENIRITUA NITTRUIYATNAINLAY
nsuwanseen aunssenauniugdaluazniv auAvewinudald 1T mMnMsIwEuLaznIsdn
iy msususmlidnfunisasuudasesdipuianuunndamainvany

Aesthetics of happy living; stress management; 4 dimensions holistic healthcare
for wellness; physical and mental healthcare; enhancing emotional maturity; personality
development and self-expression; aesthetics of music, dance, and language; the value of

visual arts; manners and social etiquette; adapting to changes in the diverse society

895-502G5 wanInfun1sdessiieardledinuywed 2((2)-0-4)
(Mental Training for Empathetic Communication and Understanding of
Human Life)
sl msfinlons MsBeuiensual mwuaznsaeansioauidilanin

Junyediiaannnudauds N1sysunsnIingimansiasuyseraniiiiossustinidus n1s

JSumlmannudspunianinunainiane
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Mind training; yoga practice; practicing mindfulness and emotional
containment; language and communication with empathetic understanding of human life and
eliminations of conflicts; using integrated methods of natural science and humanities for

peaceful life; adapting to a diverse society

895-503G5  gun13zlunisvineu 2((2)-0-4)

(Well-being at Work)

4UNNMTRIATIN AunadinfunTieu nseenfdinieifieananaTon s
9NLUUANINIING DULALUTTHINIANTINULA 0gUAMABLAL IR A n13UTUR T 8view
yhunasmLANAIaInvatsuay MaAs UL adudsauiAsusinu arwgisssn Anudaudl
anuiviiay uasTindidiguning

Working and well-being; work-life balance; exercise for stress reducing;

workspace designing for good physical and mental health; adapting to work in a diverse and

transitional society; organizational justice; conflicts at the workplace; life with good health

895-504G5  AMUNUIYVDITIN 2((2)-0-4)

(Meaning of Life)

anadefiddninananisanidudia nsuusifuanudauds anuvainnaiowas
auineludsruanissed 21 qmmwaﬂﬁiw mw‘%mﬁmmiqmmwi’mma 91518l Lardnla
ashﬂﬁmmqsuUuﬁugmmaﬂﬂmﬁﬁm%ﬁﬁu

Beliefs that influence life; adaptation to conflicts, diversities, and challenges in
the 21st-century society; holistic wellness; management of physical, emotional, and mental

health for happiness and based on morality and ethics

895-505G5  faniuazAadilodusaiuguninzesdsu 2((2)-0-4)
(Science and Art for Holistic Health Promotion)
NOANTINNTAUAAVNINNBUAZ TN mﬂma‘uquum‘w DIAUTENBUVDITINTY AT
aaduaunaaunm Tnvuns msfuiAsunginssusuauain ndunsaisduiusnimma
GG
Physical and mental health care behaviors; health knowledge; body
composition; promoting health balance; nutrition; changing health behaviors; sports for social

relationship building
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950-102G5 n1sUTuRlvasAugalvsiludenln 2((2)-0-4)
(Adaptation of the New Generation to the New Society)
Ansuanssvannnaneludsay nsvinviuaamunisalnmsasuinuluden uazns
Ususilonsegsauiuludsny
Social diversity; self-awareness; social literacy; adjusting and change; social

transition and coexistence

950-103G5 24 UBA&WYA 2((2)-0-4)
(24 Body & Mind)
SEUINY SHUSTIN UAIIAUAR FHIANAINTIL

Y 9

Learning the body, mental learning, seeking ideas for a healthy society

GE6 Snas15ausaznsWaIun gy
001-102G6  nungnnsnanfigedunaznissuinvauradiusiy 2((2)-0-4)
(Sustainable Development Goals and Social Responsibility)

AUMNIY NENN1T WUIRA ARy wazidmunsuestinuien1 s Ie Y

4 A

wdnidle While W nsdlausuniiud nmsmdeya n1sduntval nsiudeyariiediaszi
Hopvesiiud tethludlassnemsiauiluiivmnzautuuionresusasiuifs

Meaning, principles, concept, importance and goal of the sustainable
development goals; Understanding, approaching, and developing principles; an
understanding of an area’s context; searching for an information, interviewing, collecting data

to analyze area’s problems; leading to development appropriate project for the area

sustainably

003-001G6  HU1INDIEUNINITHAUIYUYY 2((2)-0-4)
(Volunteer Leader for Community Development)
n15iATEanIunsansdnudagtuiaznisussendldainusineaiun s
MULUINTEINVATUAENENUSYY 1 VRUATYININDLNEIENITUTNTH AN dnN1TauLaas1ens
a ] 4 v v v A o = a Y v
fehurluyuyy msduaulazuarmdeyalagldiasaaiislumsfnwuaziSouiyuu wagni iy

)

walulagansauma nsiessiaues 1zl nsaadussuu nsvhawduiin nsiBeuiuazey
Sufugouludinuny iuusssy
Analyzing current social situations and applying knowledge related to

development in accordance with the Thai royal philosophy of sufficiency economy to social
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services, community work principles and community involvement, searching and utilizing
community information using community work tools and technologies, self-analysis,
leadership, systematic thinking, teamwork, learning to live with others in a multicultural

society

895-601G6  walilasAuIinansnmuIndediu 2((2)-0-4)
(Active Citizens for Sustainable Development)
N15L38U3IAARATIN AUaINatenIaTmusssH nvensuAtymivainraty

AVBUUBIFULATAUENDAIAYIUNA LONETNAIUNIFIAN NUNNEIRUAUNITNERGUAT NS

q 9

v Y a

aSaniAuiuAuMIHERFUA1 NMsLmFenadiay wdnmsRENTgEy

Lifelong learning; cultural diversity; multiple problem-solving skills; human
rights and gender equality; equal social opportunity; social capital and products production;
building immunity for products production; social assistance; principles of sustainable

development

GE7 n1sdsuaalidnnunadnsvaalan
200-103G7  ¥Ingalusiialadiden 2((2)-0-4)
(Modern Life for Green Love)

aonunisald sndeulanludaquu nSwenssssuvIftun1sansadin Joym

'
a

danaeululagtu nansenudainaeuandindsediu an1iglanieu nmsdguulasaniiy

a a

nde1n1A WN15TANIINTNYINTTITUNAUATUANY FFInlugansdsuulasvesduinden
hvnenswaufigadu

Current situation of world environment; natural resources for living; current
environmental problems; environmental impacts from daily life; global warming; climate
change; natural resources and pollution management; way of life in an age of environmental

change; sustainable development goals

820-100G7  $nwlan Snwisn 2((2)-0-4)

(Save Earth Save Us)

nannisegedouazlidinegraduinsivduinden uazuufsoan nuindou
Inermaniuanvalulad uardinufiudeuuadly faidnddndumsoysndaunadeuliy

lwyuAusUlmlegaseassn uadouwazdadu
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Concept for creative, sustainable, and environmental friendly living, survival,
and adaptation in the changing environment, science and technology, and society including

environmental awareness raising with up-to-date edutainment for young generation

820-200G7  fianzsiatutiau 2((2)-0-4)
(Disrupted Sea)
Tayy e wazkansEnunasuulasiinfunsauaseils (W%Wﬂﬂﬂiﬁ'ﬂizull)
fislanafin U390y wazeuran unumvesyudlugiueynseinuazignnsesh wazwimsluniswila
Problems, causes, and impacts of coastal and ocean changes (including resource
system) in the past, present, and future; active and passive interactions of human; proposing

solutions

895-701G7  wywevIAfuAdlinluay 2((2)-0-4)

(Humanity and Uncertainties)

auliuiusuvesywend Aruiliniusuresanmindeydidmansznunisause
uywenAnaznsiTinludsnn punsentindiunisinudaneden msdoaslunnzdeivh s
Jnsmuides

Uncertainties of humanity; changing in the environment negatively affecting

humanity and social life; promotion of environmental awareness; effective communication

during disasters; risk management

NGUIYIINYIAEATUAZANAAIEATIANIZ
200-112  adaansiugudmiuinins 3((3)-0-6)
(Fundamental Mathematics for Engineer)
adinmanslusnuimngsy guldendnmand flsdduuasnsm alinuazausioiiles
auiusvesilandulasnMsUssendlunuimnssy Usiusvesilsiduwasnisussyndluauiamngsy
Mathematics in engineering; mathematical induction; functions and graphs; limit
and continuity; derivatives of functions and applications in engineering; integration of

functions and applications in engineering

o 1 = 14
HAaWSNTITeU3
ARV R
CLO 1 @onmatlafiinzaudmsunilanddgmuiiusiuudiee 1a

CLO 2 Winlamsthewiius wasusnusluussendldau
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CLO 3 MAMDUYDIALR aYius wazUsnus o

s

CLO 4 wlatieny wariuvesdiln ounus wagUsnus

Students are able to

CLO 1 select appropriate techniques to solve various types of differential and
integral problems

CLO 2 demonstrate understanding of the applications of derivatives and
integrals

CLO 3 compute the solutions of limits, derivatives, and integrals

CLO 4 understand the definitions and fundamental concepts of limits,

derivatives, and integrals

200-113  WaAndwugiudwiuisans 3((3)-0-6)
(Fundamental Physics for Engineer)
Fandlunudemnssy iy USnamail@nduaziinemes ssuuusikaznisnaeuil 1y
wazluug ayniAkaz NN nasuLaz UGy
Physics in engineering; units, physical quantities, and vectors; force system and

motions; work and moment; particles and rigid bodies; energy and momentum

HAANSNI5ISEUS

ALIEUANT

CLO 1 vhewiilgSuneumnedndanislunandirnue

CLO 2 YsggndamudiEndiugulunisudiammademnssuld
CLO 3 Tdwalulagansaumelunsduiuuaziseuimenueadla

1%

CLO 4 ansavhnudufiniiewidgmmadmnssdlagldarusidndiuguled

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 apply fundamental knowledge of physics to solve engineering problems

CLO 3 use information technology to search for information and engage in self-
directed learning

CLO 4 collaborate effectively in a team to solve engineering problems using

fundamental physics knowledge
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200-114  ndiNugudmiuiaans 3((3)-0-6)

(Fundamental Chemistry for Engineer)

asediluTinusydriunazanulasnie auiRvnienenweesweds veaval uasuia
nnuedufia ngnssiakazUIuIaasdunus Ujisenelivazauna nsn-wa Ujasenluined
wiaslulaunding

Chemical in daily life and safety; physical properties of solid, liquid and gas; gas law;,

law of mass and stoichiometry; reaction and equilibrium; acid-base; electrochemistry;

thermodynamics
[ -4 = 124
NﬁﬂWﬁﬂ’liLiﬂug
ALIEUANTD

CLO 1 ansnsneduneuazdnaaiiiuguiiiendesiunuduimnssuls

CLO 2 annsadnlngldnnuiugungrsanauasUiuuamsduiusld

CLO 3 ansavenautinisnenmuazannsafuuiisndesivaniusvesuasuds
VBUNAT uazing

CLO 4 efungndnminagduniifendosiufitoneiiuaraunals

CLO 5 3unevnuiinsn-wauasiummung g uvensa-wuals

CLO 6 oSunendnmMskazAmamnesulniadila

CLO 7 duendnnsuazdunalngldiugumaneslilaunindly

CLO 8 anunsaduunussianvesansiaiuae sunsgiuanulasnievesansiaila

CLO 9 awsaldwaluladansaumelunisduautoyalaogrumuigay

CLO 10 aunsaviausingldiniesiiofimnga

CLO 11 annsavihaududiula

CLO 12 Ay UftRmutennas Suaveusesuiléfuueuvane uazilassenuss

NIIVINTT

Students are able to

CLO 1 explain and perform basic chemical calculations relevant to engineering
applications

CLO 2 apply fundamental knowledge of the law of conservation of mass and
stoichiometry to solve chemical problems

CLO 3 identify physical properties and perform calculations related to the states
of matter: solids, liquids, and gases

CLO 4 explain principles and perform calculations related to chemical reactions

and chemical equilibrium
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CLO 5 describe acid-base theories and perform calculations based on
fundamental acid-base principles

CLO 6 explain the principles of electrochemistry and carry out related
calculations

CLO 7 explain and apply thermodynamic principles to perform relevant
calculations

CLO 8 classify types of chemicals and understand chemical safety standards

CLO 9 appropriately use information technology to search for scientific and
technical information

CLO 10 deliver presentations using suitable tools and technologies

CLO 11 work effectively as a member of a team

CLO 12 demonstrate discipline, comply with agreements, take responsibility for

assigned tasks, and uphold academic integrity

200-118  Wanddmiudeans 2 3((3)-0-6)
(Fundamental Physics for Engineer II)
Inihadind nszualnin 2saslninszuanss dunuuszy wastiinssuaadu vigud
uslwdin nguiudmdnlui nswmidenilnih dmideni edusiminliih Feumansidesdy
Electrostatics; electric current; direct current circuit; capacitor; alternating current
circuit; magnetism; electromagnetism; electric induction; inductor; electromagnetic wave;

introduction to optics

HAAWSNT5IS8US

ALIEUANT

CLO 1 vhaoudilgSuweumnedndanislunandirnus
CLO 2 uAlatlymilRendulwihusimdniiuguld

CLO 3 Tdwaluladansaumelunsduiuuaziseuimenuadla

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 solve problems related to electromagnetic

CLO 3 use information technology to search for information and engage in self-

directed learning
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200-119  UjUAnsWEnddmiuiaans 2 1(0-2-1)
(Physics Laboratory for Engineer II)
mManaead esauliin matarmnsliin waggunsalmsTaliin aunusivén nns
wdenhudidnlnd 2estiiiinssuanss 2sasliinszuaadu way ua
Laboratory experiments in electric field, electrical measurement and electrical

instruments, magnetic field, induction, electromagnet, direct current circuit, alternating

current circuit and light

HAAWSNSISeUS

HLTEUANT

CLO 1 vhawitldFuneumnediiamelunaiidinun

CLO 2 ¥imsvnasdlusideliiiusimén Tngldiesosiiofn eifudeyauazidon

asunan1snaasdlaegagnies
CLO 3 vhnudunguidieliussaudmuneg

Students are able to

CLO 1 complete assigned tasks within the specified timeframe

CLO 2 conduct experiment on electromagnetic topics using instruments to
collect data, and write a summary report correctly

CLO 3 work as a team to achieve a goal
212-181  WyAMATLEY 3((3)-0-6)

(Linear Algebra)
WU TADALT LAY LUNSNTWALALNDTARUUA STUVANNITITIAULALNTAWIUNIT

%u;gag’m U300Nmas MILUauBLdY ANENYUZIANIZLAZINMBSANYAUZIANIE NITULENALEN
§1u MsUszynAlduRyatingaEy

Introduction to linear algebra; matrices and determinants; system of linear
equations and elementary operations; vector space; linear mapping, eigenvalues and

eigenvectors; singular value decomposition; applications of linear algebra.

HAAWSNTSIS8US

AL3EUANT

CLO1 Munmanfiugumsfivadindadu

CLO2 wndgymmsadlnmansiazimnssulagUssendldivain oy

CLO3 ¥Muiilasuuauningaga@adndn1eluiaifninun



114

Students are able to

CLO1 compute basic parameters in linear algebra

CLO2Z solve the problem in mathematics and engineering by applying using linear
algebra

CLO3 complete assigned tasks honestly within the specified timeframe

322-110  UAAAAELINIADT 3((3)-0-6)

(Vector Calculus)

medvisduSeunou : 200112 adiamansiugudmiuiaans

Prerequisite : 200-112 Fundamental Mathematics for Engineer

ilartunanefuus eywusvesilsddunatesauls Usiusuanedu uuginiinmes
uranda sruufitadin ssuufitamssnszuen uay ssuuRidansenay Uitusaanduuasyivus
AU

Functions of Several Variables; Derivatives of Functions of Several Variables;
Multiple Integrals; Introduction to Vector Calculus; Polar Coordinate System; Cylindrical

Coordinate System; Spherical Coordinate System; Line Integrals; and Surface Integrals

HAAWSNT5IS8US
ARG RHEER

L4 Qe

CLO 1 wsennnaudinugiuvesilinduraiadiudsiasoyiusuosiy saudseunus

q

OULALLINABSNILALUA

CLO 2 fMurauiwusnatsduuazusegndlfinaianisduiindalussuudidnd
wianvane

CLO 3 Ysuilunnwesiladuasuidamiifsrdeaiuusiusaudunas Usiusnuia
lngldvdnnisvesanmesiaanda
.

CLO 4 Ussgnaldssuuiiindeds Nsenseuan uasnsanay iielianuauipusius

6a 61 g
LAZLINLNDINANINYVY

Students are able to

CLO1 analyze the fundamental properties of functions of several variables and
their derivatives, including partial derivatives and gradient vectors

CLO2 compute multiple integrals and apply appropriate techniques for

integration in various coordinate systems
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CLO3 evaluate vector fields and solve problems involving line and surface
integrals using vector calculus principles
CLO4 apply polar, cylindrical, and spherical coordinate systems to simplify

complex integral and vector field computations

322-111  @uNISLBDYNUS 3((3)-0-6)
(Differential Equations)
edvdeduSeunou : 200-112 adamaniiugiudmiuisang
Prerequisite: 200-112 Fundamental Mathematics for Engineer

a v s

aun1sdsouiusardydudunnds aunisidseyiusardydudududuiiaesni
[ a £ a 1 (% & o a s o
dudsedvsiduminim nMaklatatangiasnisussyna ainukazaynIy aunIulTes Luzul
auNsLBseuusoy

First-order ordinary differential equations; second-order linear ordinary
differential equations with constant coefficients; Laplace transforms and applications;

sequences and series; Fourier series; introduction to partial differential equations.

HAAWSN5ISEUS
ALIEUANTD

% YY)

CLO1 Amsevinnanyfveaun1silisoyiusa1dydununvils wavaun1sigoyius
% a Y o o A Aa o a £ ! Y

UYL UA UNEDIINENUTEANSIUUAIAIAD

CLO2 whdgymaunsteyiusandalagldnisulasanvans wagdssyndldluuSunnia
AFINTIU

CLO3 Uszillumsgiinvasanduuaraunsy uasmraiaaglngldisaynsumas

CLO4 afunsnszangilanduluguveseynsunises uasthluldlunsuddymmeildnd
WaIAINT Y

CLO5 widgynaumsiiseuiustaeugiulagldisnswendiuls

Students are able to

CLO1 analyze the properties of first-order ordinary differential equations and
second-order linear ordinary differential equations with constant coefficients

CLO2 solve problems involving ordinary differential equations using Laplace
transforms and apply them to engineering contexts

CLO3 evaluate the convergence of sequences and series, and determine

solutions using power series methods
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CLO4 construct Fourier series representations of functions and utilize them in
solving physical and engineering problems
CLOS5 solve problems involving fundamental partial differential equations using

the method of separation of variables

322-113  szlguldsiuediaay 3((3)-0-6)
(Numerical Methods)

WivedarlunsuATynImITIAINTIYL NALRALURITTUUANNSITNEY N1TUTENaAN
lugrsvesdoya F5MIMUTHUSUATNITMOUTUSTIAY HARAUITIAaVIDIANNTTITI YRS
andiey NaLRALLTIiIaTYRIENNSNeYTUSE oY

Numerical methods for solving engineering problems; solutions of linear
equation systems; interpolation and approximation of data; numerical differentiation and

integration methods; numerical solutions of ordinary differential equations; numerical

solutions of partial differential equations.

HAANSNI5I38US

ALIEUANTD

CLO1 Uszanaldiaideiavlumsunlymniaiaminssy

CLO2 undaymszuvaunadadulagliinadaifdias

CLO3 Usznnaumlsidunaztayalagldinainnisussunuruaznisaenunsndaya
\Feda

CLO4 Ay iushazUIustsdnavd niun1sussgndmalaingsy

CLO5 Adun15I5L396LanL il aNINALRAYBaNN ST IRYRUS ANy haZauNI 543

Students are able to

CLO1 apply numerical methods to solve engineering problems

CLO2 solve systems of linear equations using numerical techniques

CLO3 approximate functions and data using interpolation and numerical
approximation techniques

CLO4 compute numerical differentiation and integration for engineering
applications

CLO5 implement numerical methods to obtain solutions for ordinary and partial

differential equations
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UuAnsaiinugudmsulInIng 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)

Aanulaondsluiesluinis wudedidguaznisidenldniasnd Uiiseaiives

VaAY NTIATIwYLARlaaauLazuauleoRUlIAMA A RaNIA Weslual  N15ANaIYDITN

~ < a a s a U 1 I
Wonuds MsiATeilagUsung aumansiall nsa-lud tazansazarstmnes uiadl

Chemical safety; significant figures and glassware selections; chemical reactions

of copper; semi-micro qualitative analysis of cations and anions; thermochemistry; freezing

point depression; chemical kinetics; volumetric analysis; acids, bases and buffer solutions;

electrochemistry

correctly

the manual

333-112

HAAWSN5ISEUS

ALIEUANTD

CLO1 spytormuarhlvesauasndeluviosufiinig
CLO2 Finswteyalagnasamumaniavivdday

CLO3 vhmsnaaasmutumeuiissylilugiioldgniies
CLO4 Tuiinnan1snaaedlnedsiaaineni

CLO5 asunan1snaaadlignsios

CLO6 UfuRmutaivuatunisldvieauifnig

CLO7 frewmaaiiiausinanulunsinnimeass

Students are able to
CLO1 identify the general requirements in laboratory safety rules

CLO2 analyze data in accordance with the principles of significant figures
CLO3 perform experiments correctly according to the procedures specified in

CLO4 record experimental results without bias
CLO5 summarize the experimental results correctly
CLO6 comply with the requirements for laboratory use

CLOT assist colleagues in conducting experiments

UfiAMsABndnugudmiuiains 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)

N15IAkATANRANAIA NIINLAZANNIT aunaulsd N1stAdaunkuulnsantng auss

warNsaU luudANuRey Aaudsludutan
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Measurement and errors; graphs and equations; force equilibrium; projectile motion;

springs and oscillations; moment of inertia standing waves on a string

HAANSNISIS8US

Y a

HLSEUANNT0

CLO1 Amsgvinan1snaasiidndinunamans wasviruaans lognaes
cLO2 Igunsniuaziniesiioinemanslagnies

CLO3 vhaudunguldegnafiusz@vsnm

CLOA @49UMURLASULBUNUNE

Students are able to

CLO1 accurately analyze experimental results of physics in mechanics and optics
CLO2 properly use scientific instruments and equipment

CLO3 work effectively in a team

CLO4 submit assigned tasks as required

332-129  Anerdansian 3((3)-0-6)

(Earth Science)

lassasuagitaunnisvedian Unss dugiusazawiuwiminlan ssdana ennaia
U358177A Fan1a Uduiusvesseuulan seuuiliag JansasuauLasiIsng NSneInssssYId
NANTENUINAINTTNVDIY e A od swindeuvedlan AeRvAn1essund N5 suuvasanin
pfiema msuszgndldssdimansludanedenuasimnssy

Earth structure and evolution, geodesy and geomagnetism, geosphere,
hydrosphere, atmosphere, biosphere, Earth systems interactions, ecosystems, carbon and

mineral cycles, natural resources, impact of human activity on earth’s environment, natural

hazards, climate change, application of earth science in environmental and engineering.

HAAWSNT5ISaUS

ALIEUANT

CLO1 afunglasaasnelan JUnse dugiunazawiuudanian aasnsuujduiusues
szuulantel

CLO2 o3ueminenssssund Aofivinaznisiasuuvasaningiiennie

CLO3 UszgndmsranusmaIneimanslanlunisunlamimedaindeuiayianssy

CLO4 Ii’fmﬂiuiagt,ﬁaﬂm%auiﬁ'gsmuLmLLasﬁwmuLfJuﬁﬂéf
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Students are able to

CLO1 describe the structure of the Earth, geodesy and gemagnetism, as well as
the interactions of the Earth system

CLO2 describe natural resources, natural hazards and climate change

CLO3 apply knowledge of Earth science to solve environmental and engineering
problems

CLO4 use technology for self-learning and teamwork

347-208  Wugruadadwmiuiaans 3((3)-0-6)
(Basic Statistics for Engineers)

AITNEYesAlR TeyauarsrAunisia dumeuninfiufeyauarnstinauedeya
selpuigneadn nsdauwildudngdiunaraaznmsinnisnsgate anuhasduy dulsduuas
MsUaNKal ALy MILaNLsesiaahf MsUsznaAaznIVInFUaNLAgIY N153ATIZI
AULUTUTIY mﬁmiwﬁsﬁayjm%ﬁ’muﬂ N137LAT1ZRN1TONNDULATANF LN US LT ILEY N3
TaTzvkazdnauetayalag MS Excel MsUszgnaldainluiiinlszdniu

Meaning of statistics; data and levels of measurement; data collection
procedures and data presentation; statistical methodology; measures of central tendency
and measures of dispersion; probability; random variables and probability distributions;
sampling distributions; estimation and hypothesis testing; analysis of variance (ANOVA);
categorical data analysis; linear regression and correlation analysis; data analysis and

presentation using MS Excel; applications of statistics in daily life

HAAWSNT5IS8US

ALIEUANT

CLO1 85U Aaminevesada Useianvastaya seaunsindeyauasssideuianie
afafimnzanlunsieszidoya

CLO2 MuaikaznsIey A1Na1 AIN15N58 ALzl Mudsdu n1suanuas
LAEFIEnA SIURINITUTTUIUALALNITVIAADUANURAFIY

CLO3 Amsznuaziuandnu Jeyalaglinisimneianuwlsusiu nsinsgvideys
Weduun MIBATIEINISanneelaranduiuSIgaLdy

CLO4 T9lUsunsa MS Excel TumsTasiesinaziiauetayaniadfegagnaesiay
RGIREEH

CLO5 Uszgnaldadfiiouddamivietianevianiunsailudinuszariuldegia

bANNT L
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Students are able to

CLO1 explain the meaning of statistics, types of data, levels of measurement,
and appropriate statistical methodologies for data analysis

CLO2 calculate and analyze measures of central tendency, measures of
dispersion, probability, random variables, distributions, statistical estimations, and hypothesis
testing

CLO3 analyze and interpret data using analysis of variance (ANOVA), categorical
data analysis, linear regression, and correlation analysis

CLO4 utilize MS Excel for accurate and appropriate statistical data analysis and
presentation

CLO5 apply statistical knowledge to solve real-life problems or analyze real-life

situations appropriately

NENIYIIANTTUNUFIY
200-102  glan3Anssul 1((1)-0-2)

(Into Engineering World)

WAIUIN1TVTIAINTIUANAATANVIAN 9 DIANTITITNIAINTTU LEUNIIDITNIAINT
95591U55UAMINS Ty imne3aanssy wallan1saasiginaznisundaymegradussuu ns
auswiuduiiy weadiansiiaue

Evolution of engineering disciplines; engineering professional organizations;
engineering career path; engineering ethics; engineering problems; systematic problem

analysis and solving; teamwork; presentation techniques

HAAWSNT5ISaUS
ARG RN

CLO 1 yaudildunaumnedSanelunaniiiinue

CLO 2 adunwdnwazuienssuluavinige 19

CLO 3 uAdgymimaimanssudasanuidrsanudiugruniaineraianiuay
Ineeansle

4 Y

CLO 4 dhauatoyadildlunsuitavmnidmnssulagnaes

Y

CLO 5 yheoududluieunideymmaimnssulunafismvuale

Students are able to

CLO 1 complete assigned tasks within the specified timeframe
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CLO 2 describe the characteristics of engineering work across various disciplines

CLO 3 solve engineering problems using fundamental knowledge of science and
mathematics

CLO 4 accurately present information relevant to engineering problem-solving

CLO 5 work effectively as a team to solve engineering problems within the given

timeframe

200-116 ﬁugﬂumiL%&JuIUsLmiuﬂauﬁ'ama%é’m%’u%mm’ 3((2)-2-5)
(Basic Engineering Programming)

NANN1TUATIAUTTNOUVRIABUNILADS NITYINUTIUAUVDITITAUIT LA T NA LIS
wann1INITUINNISTedeyadiannseiind wé’ﬂmi%ammﬁz?uqﬂ 15N1T99NLUULAZ WA
Tusunsu siiadeyaiugiuiuys Aasd fdduns uasinal Jssloadduasdsslonddads
UsEnou n1SYeIUmINEIfy AT ILLUUNIGE BNRATATIHIIURUTILET N1SATITRE
uNses msoenuuukaziaunlUsunsulngldnwissiugaiieUssyndldfudammisdu
AmnTsu MsEnWsulUILATY

Computer concepts, computer components; hardware and software interaction;
electronic data processing concepts; high-level language programming concepts; program
design and development methodology; data types; constant; operations and expression;
statement and compound statement, flow controls, sequence, alteration, and iteration;
debugsing; program design and development with applications to engineering problems

using a high-level programming language; programming practices

[ ¢ = ¥
HAAWSNT5ISEUS
ALIEUANT
CLO 1 83U8%aNMITNULA0IAUTENBUVDITEUUABNNIADS
CLO 2 eSurenisuidymuazesnuuusanesudlduidym Tnsaansadeududs
A L% a b4
NU NI TRELBulA
CLO 3 Iinwznsi@eulusunsuiugiumenivinisifeulusunsuneuiiunesseiug
(nMwlwsew) wavanunsauszgnanmsileulusunsuiouideymla
CLO 4 95U18NANATVINULAZDIAUTZNOUTDITLUUABUN LA DS
CLO 5 aSunemsuidymuazeanwuudanesiiudliuntyn Insaunsadeudud
= LY = 4
NU NI TRELBLlA
CLO 6 ivinweMadeulusinsuiugiumien1nsideulisunsuneuinmessenugs

(nMwlwsow) wazanunsauszendnadeulusunsuiawidaymila
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CLO 6 a3uemsuidynuazesnuuudanesfiuildudtam Tnsanunsodeududs
U iesaieula

CLO 7 fifrwgnsidoulusunsuiiugiudenisnmadeulusunsuroufimessedugs
(wilwseu) uwavannsauszgndnmaieulusunsuiouitamls

CLO 8 85UI8NANNIMIINULALBIAUITENOUVBITLUUABNTILADS

CLO 9 Sunenisufidaymuareenuuusana3fiuiilduidym tnsanunsadewmduss
U iesiaieula

CLO 10 fivfnuenisndsulsunsui ugruiienvinisifeulusunsuneufinnes

seRug (NMwlwsen) waranusaUssyninsdeulusunsuiowidaymla

Students are able to

CLO 1 describe basic concept of a computer system and identify its essential

CLO 2 describe problem solving and design algorithms with flowchart and/or
psuedocode to solve problems

CLO 3 acquire basic skills in programming with high-level language (Python) and
apply to solve problems

CLO 4 describe basic concept of a computer system and identify its essential
components

CLO 5 describe problem solving and design algorithms with flowchart and/or
psuedocode to solve problems

CLO 6 acquire basic skills in programming with high-level language (Python) and
apply to solve problems

CLO 6 describe problem solving and design algorithms with flowchart and/or
psuedocode to solve problems

CLO 7 acquire basic skills in programming with high-level language (Python) and
apply to solve problems

CLO 8 describe basic concept of a computer system and identify its essential
components

CLO 9 describe problem solving and design algorithms with flowchart and/or
psuedocode to solve problems

CLO 10 Acquire basic skills in programming with high-level language (Python)

and apply to solve problems
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200-117 L%aw,wu%mnssuﬁug'm 2((1)-2-3)

(Basic Engineering Drawing)

amudAyreInslsunuuimnssy w3sslogunsaiuagisly madeudiavuas
Monws vilaveudunazannsgIudmunulsuluy Lsadiauseens N1SIeuANaIUsa 113
Jounmesudn madeunnlelawnin Mmadeunmatgeslsnsniin MsaianIw nMaTeunn
#a NMsfmuarInkazseasdendy q luuuunudeunuuianssy susinadeusuudag
TUsuATUABUNIADS

The importance of engineering drawing; drawing instruments and their uses;
lettering; line types and standards; applied geometry; pictorial drawing, oblique drawing,

isometric drawings, orthographic drawing; freehand sketches; section drawing, dimensioning,

and descriptions in engineering drawing ; introduction to computer aided drawing

HAANSNI5ISEUS

ALIEUANTD

CLO 1 wnsnninmuesdany finudedng SanusuiinveulunsBeus

CLO 2 Tfuasgulusudsunuy nannisiguninaiekuuaslsnsniln wag
NANNISWHUNIN 3 TR LaZNITIEUNINFALUUFN)

CLO 3 Wunargruuuuiunuymalmnssuduiiuguld

CLO 4 1FougenuiesaindeoeulainIoalilefle wazaunsaldinalulad

ansaumeduAudeyaianduld

CLO5 Fitluaysulinvausisnunguilasutauning

Students are able to

CLO 1 demonstrate respect for social rules, honesty, and responsibility in
learning

CLO 2 use drafting standards, the principles of orthographic projection, and the
basics of 3D drawing and various sections drawing

CLO 3 draw and read basic engineering work pieces

CLO 4 engage in self-directed learning using the provided online materials and
effectively use information technology for additional research

CLO 5 demonstrate discipline and responsibility in completing assigned group

tasks
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216-102  wuzihiAanssuaiesnauazianseiind 1((1)-0-2)
(Introduction to Mechanical and Mechatronics Engineering)
LLuzﬂWﬂWﬁm%%Nﬁ’m%mﬂﬁillm%‘l@flﬂaLLﬁBL&Jﬂ’W]SE]ﬁﬂé, 91%9uTy AuUaoniy Lag
Aawandow, 93581uTIAN TN, ulesiudaiss, mesgrulunuiamnsy
Introduction to Mechanical and Mechatronics Engineering, occupational health

safety and environment, professional ethics, fire protection, engineering standards.

HAAWSNSISEUS

ASAIGHRER

CLO1 o5UN8AIMINEYBITzUUNTEnNTS WuUFTRTR wagngune MAeaiuend
20usTy AnuUaeny wardsnnden

CLO2 a3ungauvaneszuulesiudpmsiy

CLO3 uneegunsdifnyvesszuudesiudnadowaraSurgavniagiansenuvad
nsiindAAieaINNTifiiegng

CLO4 88UN8AINMANEVDIITTENUTTUIVITIN nrunenasuuiufiatunisuseneu
AINIAINTTUAIVAY

CLO5 afuemnumnewazenmogunsidunssgulunuienssule

CLO6 imalulagansaumanuaianuilaog1adin s

CLO7 fanududun nduanseen wazaunsavirnuduiivld

Students are able to

CLO1 explain the concepts of management systems, ethical practices, and the
legal aspects related to occupational health, safety, and the environment

CLO2 describe the fundamentals of fire protection systems

CLO3 illustrate case studies of fire protection systems and analyze the causes
and impacts of fire incidents based on these examples

CLO4 explain the meaning of professional ethics, as well as the relevant laws
and standards for practicing as a licensed engineer

CLO5 define engineering standards and provide examples for specific
engineering tasks

CLOG6 utilize information technology to critically research knowledge

CLOT7 demonstrate leadership, confidence in expression, and teamwork skills
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216-103  WEULUUIAINTTATDING 3((2)-3-4)

(Mechanical Engineering Drawing)

T EE I o 1Y ANPIYUALNTALUN N TOLARLALTOUAD AMAR 119551
Fiferdesdmiunsiisunuuaiona madousuuuszneusazuutasden  nstruane]
muAaAAuLaitAie nMsileutudiuaiodinsna Fudnualnudon nsdeuwuuszuy
9 MSlEUTUATUABNAULADTA NS UNI T U ULUUIAINT A

Basic descriptive geometry; auxiliary views and rotation; developments and
intersections; standard in technical drawings; representation and specifications of machine
elements; assembly and detail drawings; fits and tolerances; welding symbols; drawing of
piping systems; computer-aided engineering drawing.
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Students are able to

CLO1 demonstrate respect for societal rules, maintain professional integrity, and
take responsibility for self-directed learning

CLO2 apply fundamental geometric principles in mechanical drawing, explain
relevant standards for mechanical drawings, accurately create machine part drawings, and
utilize computer software for three-dimensional modeling and mechanical drafting

CLO3 demonstrate the ability to use information technology critically and
effectively for knowledge acquisition

CLO4  exhibit confidence in presenting ideas and demonstrate effective
teamwork skills

CLO5 analyze the mechanical drawing process and select appropriate tools for

drafting various types of machine components
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216-121  naANANSIAINTIN: dDnEANEAS 3((3)-0-6)
(Engineering Mechanics: Statics)
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Force system, vector, force, moment, couple, resultants, free-body diagram ;
equations of equilibrium in 2D, 3D for particles and rigid-body, Structures: plane trusses,
frame, machine; center of mass, centroids, moment of inertia, Internal forces; beams

distributed forces, internal forces, shear forces and bending moment diagrams, friction
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Students are able to

CLO1 be responsible, honest, and submit work on time

CLO2 identify and classify forces on mechanical structures using diagrams
CLO3 use Newton’s laws to analyze forces in static equilibrium

CLO4 analyze internal forces in structures and machine components
CLO5 apply calculus and geometry to find centroids and moments of inertia

CLOG6 collaborate effectively to achieve team goals
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216-221  NAANAATIAINTIU: WAANENS 3((3)-0-6)
(Engineering Mechanics: Dynamics)
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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-mass and acceleration method, the principle of work and

energy method, the principle of impulse and momentum method
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Students are able to
CLO1 demonstrate respect for societal rules, maintain professional integrity, and
take responsibility for self-directed learning
CLO2 apply, analyze, and select among three methods to solve engineering
problems related to the motion of particles and rigid bodies:
Method 1: Force-mass-acceleration principle (Newton’s Second Law)
Method 2: Work and energy principle
Method 3: Impulse and momentum principle
CLO3 demonstrate the ability to use information technology critically and
effectively for knowledge acquisition
CLO4 exhibit confidence in expressing ideas and demonstrate the ability to work

effectively in a team
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CLO5 problem solving can be done primarily by analyzing variables, leading to

a wider range of applications

216-222  NaAAASIEN 3((3)-0-6)

(Mechanics of Materials)
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A brief introduction to the statics and mechanical properties of materials; axial
deformation (tension and compression); Hooke’s law; torsion; bending; shear; combined
loading; stress and strain transformations; deflection of beams; the design of shafts, beams,

columns, and pressure vessels; failure criterion
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Students are able to

CLO1 explain the behavior of materials caused by external and internal forces,
and failure

CLO2 apply knowledge of mechanics and properties of materials to analyze the
behavior of stress and strain of structural members caused by axial force, torque, bending
moment and axial transverse force

CLO3 calculate the maximum stress when a combined force is applied

CLO4 analyze the deflection of beams

216-231  QuUVWAANEATIAINTIY 1 3((3)-0-6)
(Engineering Thermodynamics 1)
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Fundamental concepts of thermodynamics; units of measurement; pressure;
work and heat; first law of thermodynamics; energy conversion; properties of pure
substances; determining thermodynamic properties of pure substances from graphs, tables,
and equations of state; energy analysis in closed systems; enthalpy; energy analysis in open
systems or control volumes; second Law of thermodynamics, heat engines, refrigeration

systems and heat pump, perpetual motion machines, Carnot cycle, entropy

v ¢ =1 14
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Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2explain fundamental concepts of thermodynamics, units of measurement, pressure,
work and heat, the first and second laws of thermodynamics

CLO3 calculate the thermodynamic properties of pure substances from graphs
tables, and equations of state

CLO4 calculate the work and energy of closed systems and open systems or
control volumes

CLO5 calculate the work and energy of heat engines, refrigeration and heat

pump systems and Carnot cycle
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216-234  naAansvasiva 3((3)-0-6)
(Mechanics of Fluids)
medvdeduidsuneu: 200-113 Nandiugudmiuiaans
Prerequisite: 200-113 Fundamental Physics for Engineer
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Fundamental concepts; dimension and unit; fluid properties; fluid statics,
pressure and measurements, forces on rigid body in fluid; stability of float body and relative
equilibrium; laminar flow and turbulent flow; flow of compressible and incompressible fluid;
continuity equation, momentum equations, energy equation and Bernoullli’s equation
applied to fluid machinery; dimensional analysis and similarity; modeling; flow inside pipe,

frictions and pressure losses along pipe; flow measurement
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Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain fundamental concepts, fluid properties, fluid statics, laminar and
turbulent flow of fluids

CLO3 calculate the pressure and forces on rigid body in fluid

CLO4 calculate the forces and moments acting on a control volume using
momentum equation

CLO5 calculate the pumping power requirements due to the major and minor

losses in the piping system
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216-241  walulageugua 3((2)-3-4)

(Automotive Technology)
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Engine development timeline; engine types; working principle, and sub- and
assisting systems of the engines; performance enhancement of modern engines; engine
maintenance; practical training in tooling, and assembling and inspecting engines;
Introduction to operation and components in transmission systems, suspensions, steering

and braking systems, and assembly and inspection of the components
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Students are able to

CLO1 demonstrate respect for social norms, responsibility, and integrity toward
oneself and others

CLO2 explain the historical development of engines, engine types, working

principles, subsystems, assisting systems, and engine maintenance practices
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CLO3 describe the principles of operation, maintenance methods, and
components of transmission systems, suspension systems, steering systems, braking
systems, and automotive electrical systems

CLO4 utilize information technology to research knowledge related to engine
systems

CLO5 utilize information technology to research knowledge related to
transmission, suspension, steering, braking, and electrical systems in automobiles

CLO6 collaborate effectively in practical training and contribute to solving
problems encountered during hands-on activities

CLOT analyze and solve problems related to engine systems, transmission
systems, suspension systems, steering systems, braking systems, and automotive electrical

systems

226-214 ns:mumiwﬁmﬁ’ugﬁu 2((1)-3-2)

(Basic Manufacturing Processes)
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Manufacturing systems; manufacturing processes selection; machine tools and
fixtures; metal turning, turning time calculation, typical metal turning practices, types and
characteristics of sheet metals, sheet metal forming processes, CNC machines for sheet
metal forming, sheet metal pattern development, sheet metal fastening, sheet metal
operation practices; principles of metal welding, machines and equipment for welding,
welding safety, welding processes, welding posture, weld and inspection, mig/mag welding

and arc welding practices
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Students are able to

CLO1 explain the basic principle of manufacturing processes

CLO2 work as a leader or member in group activities

CLO3 interpret data and analyze results of experiments in terms of the basic

manufacturing processes

238-111 &R IAMNTIY 2((2)-0-4)
(Engineering Materials)
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Study of structures, properties, production processes and applications of

engineering materials i.e., metals, polymers, ceramics, composites, electronic materials,

other materials phase diagrams; mechanical properties and materials degradation
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Students are able to
CLO 1 explain the structure and properties of each type of engineering material
CLO 2 explain the production process of each type of engineering material

CLO 3 understand the principles of selecting appropriate engineering material
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(Microcontroller and Internet of Things)
5182910 9AUBIUNIUADU: 200-118 WAnda1rsudAIng 2

Prerequisite: 200-118 Fundamental Physics for Engineer Il
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Magnetic circuits and transformers, flux and magnetic coupling circuits, ideal
and practical transformers, and transformer equivalent circuits; three-phase power system;
principles of direct current and alternative current rotating machines , torque and
electromotive force, rotating magnetic field; direct current machines, theory, structure,
steady-state analysis and equivalent circuit, armature reaction, motor starting and speed
control, losses, heat and rating; principles of three-phase induction motors, structures,
steady-state analysis and equivalent circuits, motor characteristics, motor starting and

speed control, rating and efficiency
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Students are able to

CLO1 solve problems in electric machines using basic knowledge in
mathematics, sciences and electrical engineering

CLO2 explain basic principles design related to electric machines and identifies
related environmental, economic or social factors

CLO3 demonstrate responsibility and honesty, and be aware of academic ethics

in the work
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CLO4 conduct experiment or simulate the system in electric machine by
applying previous learning process in different problems or situations using measuring

equipment or basic program correctly

%qmﬁmnssmﬂémna
216-203  ATTUAUNIHER 2((2)-0-4)
(Manufacturing Processes)
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Evolution of the manufacturing system; economic system and manufacturing;
sources and properties of materials used in manufacturing processes; manufacturing
processes such as casting, hot and cold working, turning, shaping, planning, cutting, milling,
and welding, etc.; plastic materials and processes; modern machines and manufacturing

methods used in industry today; industrial automation and equipment; WIL framework

based on research topics developed in collaboration with industry
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Students are able to
CLO1 demonstrate respect for societal rules, integrity, discipline, ethics, and

responsibility for self-directed learning
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CLO2 explain the principles and importance of manufacturing fundamentals,
material selection, and production processes as a foundation for practical and application-
specific manufacturing

CLO3 use engineering tools to analyze and select materials and manufacturing
processes based on technical principles and economic considerations

CLO4 demonstrate personal and group responsibility, leadership skills, and the
ability to manage both personal and collective tasks while understanding and fulfilling
appropriate roles and responsibilities

CLOS5 apply the principles of material and manufacturing process selection to

achieve functional objectives and cost-effectiveness in practical applications

216-233  yadviATasinsnavasinauazszuuvio 3((2)-2-5)
(Module : Fluid Machinery and Plumbing Systems)
518310 SAUBIURDY: 216-234 nafdnsvaslna

Prerequisite: 216-234 Mechanics of Fluids
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Basics of fluid machinery; blade theory; radial and axial flow; dimensional
analysis; centrifugal pump efficiency; turbine, cavitation, design, and pump selection;
plumbing code and standards; plumbing system for building; increasing water head in
plumbing system; guiding rule for finding the circulator; drainage system and vent pipe
design; design of fire protection system; WIL framework based on research topics developed

in collaboration with industry
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Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 calculate the efficiency of impulse turbines and reaction turbines

CLO3 use the standards for piping drawing, equipment and symbols related to
piping and instrumentation diagram

CLO4 calculate to determine pump size and select pump from product catalog
to deliver water through pipe system as required

CLO5 calculate to determine fan size and select fans for ventilation system

CLO6 calculate the building drainage system

CLOT use the fire safety standards, design and calculate an automatic fire
sprinkler system

CLO8 work as a team and take responsibility for the group work assigned

216-242  gususiwazeusudinilauia 3((3)-0-6)

(Electric Vehicles and Hybrid Electric Vehicles)
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Basics in electric vehicles, prime mover, and powertrain topologies; electric
vehicles and hybrid electric vehicles; essential components in electric vehicles and
modeling; Introduction to energy management in electric vehicles; Introduction to model
predictive control (MPC) and applications of MPC in electric vehicles; WIL framework based

on research topics developed in collaboration with industry
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Students are able to

CLO1 explain the environmental impacts of using electric vehicles (EVs) and
hybrid electric vehicles (HEVs)

CLO2 describe the mathematical models of electric vehicle powertrain systems

CLO3 explain the principles of automatic control systems used for speed
regulation in electric vehicles

CLO4 develop simulation models of electric vehicles using MATLAB/Simulink

CLO5 demonstrate leadership, confidence in expression, and the ability to work
effectively in teams

CLOG6 leadership qualities, assertive, and can work effectively in a team

216-321  nisauaziioudena 3((3)-0-6)
(Mechanical Vibrations)
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ﬁugmuawﬁﬂmﬁmezﬁmi%’uazLﬁaul,%aﬂaﬁuaqszw MsduLUUESHefindetng
418 NISEULUUNLIS wazn1sduneliusinisuen n1sldiaseslonisuinuasiad oslonis
SrnssutiionTinsginsduasiioudena nseenuuuiudiuLazlnsiad sveaniesdins nali
A1U1505095ULATANNANTENUINNATF UL T o deatunslseus PuivanIuUsEnaun1Inse
TangAduads ienmsuszgndldamads
Fundamentals and principles of mechanical vibration analysis of systems,

including simple harmonic vibration, damped vibration, and forced vibration; application of
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computational and engineering tools for vibration analysis; design of machine components
and structures to withstand and mitigate the effects of mechanical vibrations; promotion of
collaborative learning with industry partners or real-world research projects for practical

application

HAAWSNSISEUS

HLSEUANT

CLO1 Aipsevinazudlangtyniisatunisdunuuensueiindet1aie n1sduuuy
e nMsduneldusaneuen

cLO2 indesiionsmuinuasipiosdiomdmnssuinseinsduaaiiowdanald

CLO3 Uizqﬂe‘?wé’ﬂmimiaaﬂLLUUG?TuﬁauIﬂNa%’N%am%ﬁﬂiﬂa fo5093Un13

Y] A a ! 14
duaziioudanaluguuuunng 4 1o

Students are able to

CLO1 analyze and solve problems related to simple harmonic vibration,
damped vibration, and forced vibration

CLO2 apply computational and engineering tools to analyze mechanical
vibrations

CLO3 apply design principles for machine components and structures to

accommodate various types of mechanical vibrations

216-322  NAAERILATDIINING 3((3)-0-6)

(Mechanics of Machinery)

v L3 o o w r.tgl/ a 4 s 1% aa

lII‘L!‘V]ﬂL!LLa%LLagﬂ’]"\ﬂﬂ@ﬂ’&’]&l%@ﬂﬂ@lﬂwu;ﬁ’m ﬂ’]i’)Lﬂi’]%‘ﬁﬁ]ﬁﬂﬁ’]ﬁﬁ]i%@ﬂﬂﬁlﬂﬂ?EJ’JS
J adqa 1 | t:ij | o (4 a 6
ATUIMLAZITNIINA N LY U ﬂalﬂLL“U‘LW]EJ L‘WENGQ@ antu gl LLﬁ%ﬂalﬂﬁ\‘]ﬂ’mﬂ A13ILATIISH
FAUNAAIANSVRINALN NANNITVBINNEBULUT N15UTUANARVRUATBIINING

Basic mechanisms and terminology; mathematical and graphical analyses of
kinematics of linkages, gear trains, cams and some power transmission mechanisms; kinetics
of rigid bodies; D'Alembert's principle; analysis of forces in mechanisms; balancing of

machinery

% -4 = b %
HaaWSN5I58uS
ARIVERE
CLO1 W1tussunsaian wasn1elmdulumuseidovreumineds wazyinaudy

nauLieRnAUTURRYEY
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CLO2 Fiasgvinaumanives (1) nalalugUuuusing 4 (2) Tudruwedesdnsna iy n
\Wog Qmﬁm Juwdu (3) wsavesnalnluguuuusig o waz (4) sz‘u*uﬂ’ﬁﬂ%’uamamam%ﬁmﬂa
wuumyulel

CLO3 AUATIAIEAULDY ANWNAIUBLARIIY 19U Website den1sdeu e-Leaming uaz
anunsnazulngldgunuuuazmaluladfungay wiouiaanuseliiadosdelunslinszsiaa
Aansluuiteld

cLO4 yhaudungu duduteya uazasunmsamiAsitumealulad usunsuildly
melaneiaaeans viesaumansvomnalndowuls

CLO5 3ipseviaaaans (kinematics) wazaauwarans (kinetics) vaanalniugiu
youdesinsna tefunuimalunsesnuuuiniesdnsnauazannsadentdyaglimunzaurdv

NULarANUABASEAIUANN1TERNKUULAYALANAI YR TER

Students are able to

CLO1 demonstrate Professionalism and Responsibility

CLO2 analyze the Kinematics of Machinery

CLO3 conduct Independent Research and Utilize Tools

CLO4 collaborate on Technology and Software for Kinematic Analysis

CLO5 apply Kinematic and Kinetic Analysis for Machine Design

216-323  N159BNUUVLATENENS 3((3)-0-6)

(Machine Design)

sedvniafuSeunay : 216-103 Weunuuiainssuaiasna

51839 IRV IURIUNDY : 216-222 NAAAATIEN

Prerequisite : 216-103 Mechanical Engineering Drawing

216-222 Mechanics of Materials

flugrunsoonuuuAdesdng uarssuuedosing AaauTRvesTan nquimsiva ns
FRuUUARALATLUUET navsgaTmA A uluuseNUUT A AT 0adnT N1spenuUUTuAIY
\ASesdnsodnedne 1wy angdafds auTe daseadninden Teraidion mvonuuuTudiudsids
WU wusnuazaand aeniu lduavads Msdenldndugnlu Mssenwuumaiiazgunsalivgn n1s
vaoau TauavUseiiu Tassnueenuuuiai ssinsuazmsUseifiuniaasugmansvediaissdngd
ganuuy WaunsSeuinuuuy WL agldlandUgmaingaamnssy

Fundamental of machine design and machinery systems, properties of
materials; theories of failure, static and fatigue failures, effects of stress concentration in

machine elements design; design of simple machine elements such as power screws,
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springs, bolted joints, welded joints; design of power transmission elements such as brakes
and clutches, belts, roller chains, and wire ropes; rolling bearing selection; shaft and
locational device designs; lubrication; gaskets and seals; machine design project and
economic evaluation of the designed machinery; WIL framework based on topics from

industries

HAANSNISISaUS

Y a

NEIBUAINTD

CLO1 imswnAnwesdse fianudednd fanusuiaveulumaiFoud

CLO2 sfunsuarUszyndlinguinsioilunssiuim esnwuuiudiuaiosdnsiiie
Sunsesneg mugasainglaegaUasnde

CLO3 Tinssinnszvestudiuniosdng efuan endudiunazldYanlunis
2ONLUULAS0ITNTLH

cLoa T maluladarsaumai ed udunazAansasninug i eldluniseenuuy
\30ednsle

CLO5 vhaoudufiuuasfuliaveuronunguiiléfuseunneg

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain and apply failure theories to calculate and design machine
components for safety purposes under various types of loads

CLO3 analyze the load on machine parts to calculate, to design, to select
machine parts and materials for machine design

CLO4 use information technology to search and filter knowledge for use in
machine design

CLO5 work as a team and take responsibility for the group work assigned.

216-331  N1sAEMIAIUIDU 3((3)-0-6)
(Heat Transfer)
5183Y109AUTBUNBY: 216-231 dUUNAAIEATIAINTTH 1
Prerequisite: 216-231 Engineering Thermodynamics |
fugnumstemanudeusiensinisnwazusisd nisthanufeu nisthanuieu
Tuanmegasiaiuu 1 wag 2 98 nmsdianudeuluanngldnsdluulififes n19iAszsnisin

ANMUSAULAEATITIFAY NITWIAUSOU NI IHATILATINALUNITONUMANUSDULUUNITN NS
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WIAUTDURVUSTIUIIF  NTWIANTouLUUTIAvUNRTYenay wiwsey waznieluviosy
19 9 mAeTinmImanueulunsdlite gunsalianiudsuaiudou madiunsanemens
FoU

Fundamentals of heat transfer, conduction, convection and radiation; one and
two-dimensional steady state heat conduction, one dimensional unsteady state
conduction; numerical analysis of heat conduction; convection, dimensional analysis in
convection heat transfer, natural convection, forced convection on circular pipe, plane
surface and in conduits, simplified analysis in convection heat transfer; heat exchangers;

heat transfer enhancement

HAANSN5ISeUS

ALIEUANTD

CLO1 imsnnAnwesden fianudednd fnnusuiaveulumsiFous

CLO2 Tinsevigumpiinasdnnisaromanuiouisitussuumeanufouiidnng
dnemanuseula

CLO3 A1 MN15UIANNTaU NIMIANLTaULAENITWHSIELA

CLOA Fnswvilavesnuuugunsalianiudeuanuiouls

CLO5 Fougdonutesaind seouladiwionlilwld uazarunsaldinalulad
ansaumaduAuteyaLiuFle

CLO6 FitluaySulinvausienunguilasutauming

Students are able to

CLOL1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 analyze temperature and heat transfer rates in thermal systems involving
heat transfer

CLO3 analyze heat conduction, convection, and radiation

CLO4 analyze and design heat exchange equipment

CLO5 learn by oneself from online media provided and able to use information
technology to search for additional information

CLO6 be disciplined and responsible for assigned group tasks
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216-332  msihanuduaznisusuenid 3((3)-0-6)
(Refrigeration and Air-conditioning)
3183Y1VIAUITEUNDY : 216-231 QUUNAAIAASIAINTITH 1
216-331 n1sanemnANiou
Prerequisite : 216-231 Engineering Thermodynamics |

216-331 Heat Transfer

wdnnnsvhanudulassyuunanuiy wardulssansanssauy nnsvianudy
wudalelaefidsnadmiumsdatuisuazansu guUnsalvesszuLYmiy 1a3esdale
A3RdPULLL  1ATesszme gunsaimuaumsivavesssihaendy gunsaiszneudu q via
vasasiandy lelaswesn mMsvihaudunuuseme wagvevandu msviauduwuy
AAdu Msududerms miqumL‘ﬁmﬁuiuizwﬂ%’ummﬂ Msfnalsnanubuidenis

N15PONLUUTTUUYIRANLAL iU WaunSeuiamuwuy WIL agldlandidedeimunsiuiu

<
REIANIIUTUFIU

Methods of refrigeration and refrigeration system and coefficient of
performance; mechanical vapor compression refrigeration cycle; single-stage and two-
stages; main components, compressor, condenser, evaporator, refrigerant flow control;
auxiliary equipment, refrigerant, psychometrics; evaporative cooling and cooling towers,
absorption refrigeration, freezing of foods, basic air-conditioning system control; cooling load
estimation, air distribution system, refrigerant piping; WIL framework based on research

topics developed in collaboration with industry

[} -4 = %
HAaWSNTITeU3
ALTEUANT
CLO1 insnnAnvesdny Innudednd dannusuiaveulunisiseus

a a & 9 ° & ° < o

CLO2 a5UN8HUIRAANUGIU MaNN13YIAUEUKAIEULIIALLEULA
CLO3 AunauUSIaAULEunfoInIs
CLOA 99AKUUTTUUVIDaNLaLYIDU1g

o [y

CLO5 Boudnuuwuu WIL Ingldlandidedainmunsiuduanavnssudugu

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain fundamental concepts, methods of refrigeration and refrigeration

system
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CLO3 calculate cooling load estimation
CLO4 design air distribution system and refrigerant piping
CLO5 study WIL framework based on research topics developed in collaboration

with industry

216-333  AINTIULTIINIHALIZTUUAMNSDU 3((3)-0-6)

(Power Plant Engineering and Thermal System)

5183Y109AUITEURRY: 216-232 QUUWAAIEASIAINTTY 2

Prerequisite: 216-232 Engineering Thermodynamics |l

Aszlnivedlsadng Msnawnun1senseudliin nsieszimaasegiansiag
NansENUAAIndeNTaINsHAnninvadlsidnsuuudng 4 ndnnsulamdsnuainlsadnsuuy
i 9 Tou Tsslilmgad Tsednsindesuiduniunielu Tssdnsleh Tssdnstwiuie Tssdnsty
nawau warlsednandandssaunudoulndh gunsaiuszney dud Feiule wissudalot
i osmuuiy wieguin wurilsdliihdundes gunsainuauuasedosdiotanseuiunns
poNLUUTEUUATLSaU Msfisuduasvsaans_lusenuuuszuuauieu madengunsal
Uenuemunlesnisvesssuuanudou ﬂ’]iﬁ%ﬂflLL“U‘UT\T’laENVINF]Q‘:!G]WIE?WSD?J@QQﬂﬂiiﬁﬂi’mﬁau

Variable load problems; load distributions planning; economics analysis and
environmental impacts of electric generation power plants; energy conversion principles
from hydropower plant, internal combustion engine power plant, steam power plant, gas
turbine power plant; cogeneration and combined-cycle power plant; performance
parameters, turbines, boilers, condensers, feedwater heater; introduction to nuclear power
plants, control, and instrumentation; design of thermal system process, economic
consideration for thermal system design, selection of thermal system equipment,

mathematical model of thermal equipment and simulation

HAANSNT5ISEUS

ALTEUANT

CLO1 inswaAnivesdany fianudedng danusuiiaveulumsisous

CLO2 93 UNBUVAINANIUANNY wazdrunUszianaeslsslvin samdamdnnisvineu
fugruresusiazyspanldognagnios

CLO3 Ansesiigdnslevussanneg sufsdunussansamvadsdluimasle
g

CLO4 aFuemannsviuradlssliiwiufiauaslsdiinfiea suudsdmdsenay

PANLALANWULAITNNUYDILAALTEUULR
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CLO5 Yswiiufununisudalulin nansenusedanndey waznaidenldideimasly
Issluszinneneg legnamvungau

CLO6 Fmsnzrinazeaniuussuulsalnilaglovannismanesiulauniing namans
vaslia wazmsaiemauseu Weiuuszansan

CLO7 158USA28AULB991NA 800U bauN S aulltwla wazaiu1saldwnalulad

Y

'
a

ansaumeduAudayaiandula

CLO8 FifluaySuiinvausienunNgulasutauming

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain various energy sources and classify different types of power
plants, including the fundamental operating principles of each type

CLO3analyze different steam cycles and calculate the efficiency of steam power
plants

CLO4 describe the operating principles of gas turbine and diesel power plants,
including their main components and operational characteristics

CLO5 evaluate the cost of electricity generation, environmental impacts, and
fuel selection for various types of power plants

CLO6 analyze and design power plant systems using principles of thermodynamics, fluid
mechanics, and heat transfer to enhance operational efficiency and safety

CLO7 able to learn by oneself from online media provided and able to use
information technology to search for additional information

CLO8 be disciplined and responsible for assigned group tasks

216-351  SEUUAIUANSALULIRA 3((3)-0-6)
(Automatic Control Systems)

NANNITVRITEUUAMUANSALLITR  N1TAATIERLazTNaRITsuUNa TRl l@desnIm
yessruuounduidadu mylinsginsrevausssialnal MFlATIENIsIeUALLTInME A3
99NLUULATNNIIALIBYBITEUUAIUAN Wam TS eumuuuy WIL Tneldland3ded et
Fufugaamnssudugu

Automatic control principles, analysis, and modeling of linear dynamic systems,

the stability of linear feedback systems, time-domain analysis, frequency response analysis,
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design and compensation of control systems; WIL framework based on research topics

developed in collaboration with industry

HAANSNISIS8US

Y a

ARITGRHEER

CLO1 imswnfnwesdse fanudednd fanusuiaveulumaiFoud

CLO2 afungnumauauesveszuuLdduilbiLUsiUasunanan (LT : linear time-
invariant) ilegnnszdusedaaamnaaoy

CLO3 uansisnisidensigavesgunsainiuauyia PID mewedia root locus ta

cLO4 avfindlunlaezunsy (bode diagrams) vassruuidiefvuailaddugislounes
seuula

CLO5 agunwiiizesszuumunudmiuszutlng anmsdunhuvadeyanisueni
UnGofiold

CLO6 hiausiud@n nsxUIUMs wazsaiilsannseenuuugunsalmuauviin PID
Ieselusunsudmindeiniauoidu MS PowerPoint 1130 CANVA

CLO7 uansisnisadaflaiduaeloutarUsglianiugainsyuvaunisileoyiusanday
yesszuudauduiliuusiuasunianan (LT : linear time-invariant) lilofia1sanAuantiisyuy
LU LADETNIN VORANAINANTITAT NERANTTUADUAUDY

CLO8 afu1gNanTeNuUINISIi uT Az ue (poles and zeros) AaNgANT Iy

MOUAUDIYRITEUUAIUANMEINATA root locus

Students are able to

CLO1 respect for social rules, integrity, and responsibility in learning

CLO2 describe the responses of linear time-invariant systems (LTI) under
excitation

CLO3 select gains of PID controllers via root locus

CLO4 draw Bode diagrams of systems with explicit transfer functions

CLO5 draw conclusions about the control systems of the system by
summarizing information from external sources

CLO6 communicate ideas, approaches, and results from the design project to
the class using MS PowerPoint or CANVA

CLOT create mathematical models of LTI systems using transfer functions and
state spaces to consider stability, steady-state errors, and responses

CLO8 describe the effects of additional poles and zeros on the responses of

control systems via the root locus
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216-352  Masvasluauasiuaad 3((3)-0-6)
(Fluid Power and Programmable Logic Controller)
wannsiasuvasniasadlua nguraaa mslvaluvie auaudfvedivalussuuds

[ 1Y

s nannisvesseuulansednuasiuudn 1dimuruusiu gunsalluszuulansedn 1asle

[
=

asedniiug1u gunsalluszuuiuudn 2995duuAniiug1u nseenwuulasiwdndalgizua

[
A IS

aLAn WUFIUNLeaT ﬁugml@mﬁﬂa

Principle of fluid power; Pascal’s law, flow in pipe, properties of fluid in power
transmission, principle of hydraulic and pneumatic systems; pressure control valves;
hydraulic system components; basic hydraulic circuits; pneumatic system components;
basic pneumatic circuits; pneumatic circuit design using Cascade method; basic programmable

logic controller (PLC); basic human machine interface (HMI).

HAANSNI5I58US

ALIEUANTD

CLO1 sdungnannIsuazALIumMasasssuumnasaslnale

CLO2 Finuazdenitgunsailussuulensednuastinmnldet g nieuayUaensy
CLO3 JAT1EMLagoonlUUNATTIUANdmeISuaaAnlA

CLOA UsggndnisTamadlu PLC uay HMI snliluszuusnlusi@le

Students are able to

CLO1 describe the principles and calculate the power of fluid power systems

CLO2 correctly identify and choose equipment for hydraulic and pneumatic
systems securely

CLO3 analyze and design pneumatic circuits using the cascade method

CLO4 apply the use of commands in PLC and HMI to automation systems

FyMI9IAINTSUNAM RIS
217-231  TUSHASUABUNAADIAINSUIUIAINTTY 2((1)-3-2)
(Engineering Software Tools)

aa v (] LY a

nslwaluladniesduAdiadinsuauimnssuesd oana TUSWATUAITIIRIUI
dmMSunuIANITy TWSHNTUIIABIEnILNITAl LU LUNLAY B18LaY %30 ey n1sUssyndanu
ffetos nseunsBounuy WIL Tnewannlandidesuiugnavnssu

Use of digital technology for mechanical engineering works; spreadsheet

software for engineering; software for computer modeling and simulation e.g. Matlab, Scilab
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or Python; related applications; WIL framework by developing research topics in

collaboration with industry.

others

217-333

HAANSNISIS8US

Y a

HLSEUANNT0

CLO1 uilaveuvinuildsunsunneieniios

CLO2 vhmageugasuuuiieilagliliniesumnutemiennidu
CLO3 ouvdassmn uasildiusnlunsGeudiuungs

CLO4 vhamumpumnguuunguasmininnasiuseausuingey

CLO5 THaulUswnsuI1aId@nIunIsal wazrluswnsun1s19AIul

Students are able to

CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from

CLO3 answer or ask questions and actively participate in group learning activities
CLO4 complete group assignments responsibly according to the agreed roles

CLO5 use simulation software and spreadsheet programs

WUz INEINTRUEUA 2((2)-0-4)

(Introduction to Robotics)

=

WUENINGINITYUEUS UTBNVVBIUEUA NENNMITeuauIn-annudsnitaiiue

W10 VRUEUA aun1snesiIsakazaun1sduIsafluuANdd1mTUNITILATIBYA LI

nseuUMTSEUTUY WIL Ingimunlandideiuiuvanamngsy

Introduction to robotics; classification of robots; Denavit-Hartenberg principle

for defining robot parameters; forward and inverse kinematic equations for position analysis;

WIL framework by developing research topics in collaboration with industry

HAAWSNI5ISaUS

AL3EUANT

CLO1 Suiinreuvhanuillésuvuaunsnesmesulos

CLO2 immasugosuuuiielngliliviosumnuismdoningdu
CLO3 nouvdassmany uazildusalunsGeuduuungy

CLO4 yhauseumneuuunguamidinnasiuseaiusuinvey

CLO5 F@A51LMALAUID9IN15ARUNAE Transformation Matrix
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CLO6 FATILMNUIUEUARNIEMENNIS Denavid-Hartenburg 1o
CLO7 HBumasilaiionsduduyaiifiuld

CLOS WeAsuazasuiensinaesiazaaumanulmdladaduiunou

Students are able to
CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from

CLO3 answer or ask questions and actively participate in group leaming activities
CLO4 complete group assignments responsibly according to the agreed roles
CLO5 analyze motion positions using the Transformation Matrix

CLO6 analyze robot positions using the Denavit-Hartenberg (D-H) principle
CLOT use the internet to search for additional information

CLO8 write methods and explain analyses and answers clearly and step-by-step

UJUANTT wazlaseu

216-311

UjtiAnnsiAInssuIesna 1 1(0-3-0)
(Mechanical Engineering Laboratory 1)
s183¥10sAUEBUHIURRY: 216-222 NafansiEn
216-223 naAansiATasdnsna
216-231 UUWAANEATIAINTTY 1
216-233 yaIvuniesdnsnavesivauazszuuvie
Prerequisite: 216-222 Mechanics of Materials
216-223 Mechanics of Machinery
216-231 Engineering Thermodynamics |
216-233 Module : Fluid Machinery and Plumbing Systems

Yuansienssuiieiunamansdan namansvedlua insesinsnavesiva ga

PNAAIANS LAYNAANEASLATRITINTNG

Engineering experiments in the fields of mechanics of materials, fluid mechanics,

fluid machinery, thermodynamics, mechanics of machines

HAAWSNT5IS8US

AL3EUANT

v 6

CLO1 imsnnAnvesdiny danudednd danusuiaveulunisiseu;



150

[

CLO2 vIAIsnAaawil oW gIUngu i ugua1unaransjan namansvedlna

<9 9

[

\AseeInInavedlva gauvnamans uaznamansiATesdnIng
CLO3 WeuseuNan1snnaeImn1sirnssuliegsgnieswmiunannisias JULUUYe
TIENUNANITNAGDINNIAINTTH

CLO4 vhauluiinuar SuReweunonunguilisuteuueg

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 conduct experiments to prove basic theories in materials mechanics, fluid
mechanics, fluid machinery, thermodynamics, mechanics of machines

CLO3 write engineering experimental report correctly according to the principles
and formats of engineering experimental report

CLO4 work as a team and take responsibility for the group work assigned

216-312  UfiAn1sifanssaaTacna 2 1(0-3-0)
(Mechanical Engineering Laboratory II)
sedvisRuiFeunou : 216-311 UfURmsArnssueiana 1
216-321 myduaziiowdana
5197391V IAUSIURNIUNDUNIBIS BN : 216-332 MsvinAudunaznsusu
2INA
216-333 3Aanssulssdnsuazszuualuiou
216-351 52UUAIUANDALULIA
Prerequisite : 216-311 Mechanical Engineering Laboratory |
216-321 Mechanical Vibrations
Prerequisite or Co-curricular : 216-332 Refrigeration and Air-conditioning
216-333 Power Plant Engineering and Thermal System
216-351 Automatic Control Systems
UFtRmsimnssuiiieniunsduasiteudna mahamudulazuuona ssuua
Younazindnsmadmnssuaiona
Engineering experiments in the fields of mechanical vibrations, refrigeration and air-

conditioning, thermal systems and cycles in mechanical engineering
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HAAWSNSISEUS

ASIGHRER

CLO1 imsnninwesden fianudednd fnnusuiaveulumsiFeus

CLOZ ¥rnanaaaui ofigtvguifl ugrudunamans Yan namanivesla
naFanfiadosdingna gavmamans waznisinauFeuls

CLO3 Weusgnunanisnaaemisimnssuliegisgniosmiuminnsias sULuUved
FIUITUNANITNARDINITIAINTTU

CLO4 vhauuiinuar SuRevauRonunguillisuteuug

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 conduct experiments to prove basic theories in materials mechanics, fluid
mechanics, mechanics of machines, thermodynamics and heat conduction

CLO3 write engineering experimental report correctly according to the principles
and formats of engineering experimental report

CLO4 work as a team and take responsibility for the group work assigned

216-310  w3pulAsUIAINTIUATOINE 2((1)-3-2)
(Preparatory in Mechanical Engineering Project)
sedvtsRuiFeunou: 216-311 UfTRnsiaanssuaiasna 1
Prerequisite: 216-311 Mechanical Engineering Laboratory |
nsRalangise msdufunasnumunuideiiiedes madeusasiinauslaseny
AmNsIuATesna NM3aNLlATING MIBBNLUUAINAGEY ANMINzaNTian n1sldiaeadle
974 indesietn nMsafruuuiasaznsdaesuulnglilsunsunouiinnes insugeans
IPINTIULALNITIANTT
Defining research problem; literature review; writing and presenting project
proposal; project planning; design of experiment; optimization; using technical tools,
instruments; modelling and simulation by using computer program; engineering economic

and management

v & a 14
HAANENTILIIUY

AL3EUANT

£ Cs

CLO1 insnnin1vesdanu danudednd dausuinveulunisteus
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CLO2 Weudaiauslassnuimnssuedonanaziinauedaiauslasauld
CLO3 Aufu nuniu uazdansesunauideiieitestuidolaseem
CLOA 9BNUUUNTVIAABILAY ALV aLTEn L

CLOS Iipdosiiotns wasdesileTnitugiuluniiemnssuadona

CLO6 af1auuuTnansuazinaasuvaniunsalingldlusunsuneuiunes
CLO7 lHmalinn1sinsierikazn13dnnisiassnsianssuludaasygaans

CLO8 vhauluiiuuar SuRewauRonunguilisuteuug

Students are able to

CLO1lrespect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 write and present a mechanical engineering project proposal

CLO3 search, review and screen research articles related to the project topic

CLO4 design experiments and determine the optimum

CLO5 use basic technical tools and measuring instruments in mechanical
engineering

CLO6 use computer-based modeling and simulation

CLOT use economic analysis and management techniques for engineering projects

CLO8 work as a team and take responsibility for the group work assigned

216-411  1ASI9IUDDNUUUTINGANIIFAINTTALATDING 3(0-9-0)
(Capstone Design Project in Mechanical Engineering)
sedvdeduiFeunou : 216-410 wisalasenuirnssnaiana
216-312 UjUAnsArnssuaTesna
Prerequisite : 216-410 Preparatory in Mechanical Engineering Project
216-312 Mechanical Engineering Laboratory Il
‘ﬂﬂﬂﬁﬁaﬂﬁiaaﬂLLU‘Ui’JUEJEJ@V]’]ﬁﬁ?ﬂﬁ%JLﬂ%lmﬂa S URDULAZNSEUIUNNTOBNLUY
nssndula mmmmzamﬁqa 15719 UTATINY UﬁzLﬁumﬂﬁaﬁﬁmmzﬂgwma N1TBDALUU
mManeassiiiBadesiunsssyuasdanneidedomaimnssuiteliussquimnevedasinig
Mechanical engineering capstone design practicing; design process and
methodology; decision making; optimization techniques; project planning; ethical and legal
issues; design of experiment involving the identification and synthesis of engineering factors

to achieve specific project goals
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HAAWSNSISEUS
ASIGHRER
CLO1 inswnin1vesdnu danudednd dausuinveulunisteus

CLO2 YNlAS991UlASI9IUDBNLUUNIIAINTIULAS BINALAYAN T DI NS UTTTULAY

CLO3 Y1L@Uad URBUNTLUIUNTTODAUUU N15Andaula WW’]’J’W@JLW@J’]%&NV#Q@LLQ%

I ULATINY

CLO4 panLuUNINAaeiNgIdasiunIssEykasdunendadenadmnssuioly

USi’stﬂTViiﬂEJ?J@ﬂIﬂNﬂ’ﬁ

in learning

and law

CLO5 vhauluiiuuas SuReweunonunguilisuteumg

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility
CLO2 carry out mechanical engineering design projects with consideration of ethics

CLO3 present the process of design, methodology, decision making,

optimization and project planning

CLO4 design experiments involving the identification and synthesis of

engineering factors to achieve project goals

216-300

CLO5 work as a team and take responsibility for the group work assigned

QRERTER] lyitfesndn
(Practical Training) 320 Falu4
Roulv: Feaduiindnuniifigzdudi 3 Fulu uasidulumuRoulaiiduunlog
AEIAINTIUANEAS

se3ydeAuisEunau: -

edndeduiFeusitunou: 216-312 UjiRnnsiAanssuadasna 2

Prerequisite: 216-312 Mechanical Engineering Laboratory Il
UnAnwagaednululs s nuenaInnssy M3enIBUTHIUNSNYEUIINEI IV

Junalitdesndn 8 dUanvi wiseldiesnin 320 43lu9 dssieauagunanisilniiu uaznsdliauena

Msfnau nMsUszdiunansufuRnuandmuauduiiimels
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A minimum of 8 weeks (320 hours) summer training in an industry or departmental
approved institutions; final report submission and presentation; satisfactory training evaluation

from supervisors

HAAWSNSISEUS

ASAIGHRER

CLO1 YftRnlusanuuszneumsiinssiuanuianuannsaluanuivdnvewmuies

CLOZ YFURsmumunszuIunsuazmiivesiumiaildsuneunnelagiiauddu
IrnnssuaieanasUszgndliauaiduaniuusznauns

CLO3 Foansdioya WAy wavssnuazUsansinmnuaInmsBeuiiinuiiiny wazns
Ynauemed teg1ednau assUseiu wazmanzauiugity

CLOA UTRNuAssna snmsuiinrey fanuduiusafseninsyana vioududils

CLO5 Ufdfmunasgmurmnanaensie wasnsnweuwmmsvinauluaaulsynaums

Students are able to

CLO1 perform duties in an organization that align with the knowledge and skills of
the professional discipline

CLO2 carry out assigned processes and responsibilities by applying mechanical
engineering knowledge in a real workplace

CLO3 communicate information, work outcomes, internship summary reports, and
presentations in a clear, concise, and appropriate manner for the audience

CLO4 demonstrate punctuality and responsibility, maintain positive interpersonal

relationships, and work effectively as part of a team

- Ayaan

216-400 Annafnen 6(0-36-0)

(Cooperative Education)

1 P4
= =

Roulv : deaduiindnwfifignuzvuwda 4 U wazilulumuteulaiininualag
ARAANTTUANENS
3183Y1IAUBBURIUADBY: 216-411 TATIIUBINKUUITIVEBANINIAINTINLATDING

Prerequisite: 216-411 Capstone Design Project in Mechanical Engineering
AR NI UBAEANYITEUUNISYINUIS LA IUUTENAUNISALABIAUAAINTSY LATBINA

UnAnwagaesufiinulugrusialiouninanuvesaniudsznaums iatasuasialiinniswawn

v =

VINwEAUIAINAINNITYIUINITAINS IR RS suiuUsEauMsainiyieu UnAnwiagdesdalaens

audunaluaniudsznaunisgsfasiulidesndn 16 dUasi wie 1 A1ANISANYY waTNIS
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UseidiumanmsvhauasUoRlasennssiuinmsusuanulszneunis dWeAuannisiineu dnfinw
AoeTeukazdavisnuaTURa nMsvihnuatuauysallviuaniudsenaunis

On the job training related to mechanical engineering as a full-time staff of an
approved workplace, establishment of a professional skill based on the integration of classroom
theory and practical work experience, at least 16 weeks or a semester in the workplace,
evaluation carried out by both the project advisor and the entrepreneur, oral presentation and

final report submission to the entrepreneur

(% 4 a 14
HAAWSNSISEUS
HLTEUANT
a va = v a ! o < ] Y v o sda 1

CLO1 Ufjuinulaedimnusuiageu asewarian iranuduiula dennuduiusnfasening
UARA WAz U URnUANNITTINUTTUNGII AN

CLO2 W winwsuasiiuyszaunisalinuinan uasdmgudlUissynaldlunaufusila
BERNR T

CLO3 dayilasannulngdaniinsiesilsogradussuy wagauswuimemsuilalamla

281985719855A

Students are able to

CLO1 work responsibly on time, work as a team, have good interpersonal
relationships, and behave in accordance with professional ethics

CLO2 develop skills and gain professional experience and apply theories
appropriately in practice

CLO3 create projects by systematically analyzing and proposing creative solutions

AV HBNNIGIANTTUUAMTUNS
217-431  wuzihszuulfuRnisviusud 3((3)-0-6)

(Introduction to Robot Operating System)

' [
Y] [

‘:QIJ a wva o & a 6 U a
MuguvessrUUUUin1sgUug, Adeiugiuvesdund, ndnAnves ROS, A5
Uszgneild, publisher, subscriber, service, client, N1sAuANuEUAAIY ROS, 1AT1N15U58T139

Basic Ubuntu, Linux commands; ROS concept; applications; publisher;

subscriber, service; Client; robot control with ROS; class project

[} -4 = %
HAaWSNTITeU3
AL3EUANT

CLO1 SURAYDUYINIUNLASUNLDUNLNEAI8ALLD
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217-432
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CLO2 yhwageugesuuuifealaghiliniesumnuiemiennidu
CLO3 mouvdassinn uazdlduslunsGeusiuungs

CLOA vhauseumneuUungunvtninnasiufeanuiuiiavey
CLO5 Rndsszuuuftifinis Ubuntu wag ROS Tivinausmiuls
CLO6 BeulushnsuaIuAnnIginaId ROS TurtleSim 1ol

CLO7 I%ﬁﬂgﬂﬁugﬂumaﬂ ROS U rosrun, roslaunch, rosbag, rqt, rqt_graph, remap

CLO8 Findanagldanu ROS package LiioanSnn13viauveaiueudle
CLOY Baujmenuainnaaiasaulatisas ROS Mwseulilila
CLO10 Auai denvide wavnsansn myvihawees ROS Wu TassnuluiusSeu

CLO11 Wewenans ROS Tutorial oiiiausiugussula @nwwazyingnula

Students are able to
CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from

CLO3 answer or ask questions and actively participate in group learning activities
CLO4 complete group assigsnments responsibly according to the agreed roles
CLO5 install the Ubuntu operating system and integrate it with ROS

CLO6 program and control the ROS TurtleSim application

CLOT use basic ROS commands such as rosrun, roslaunch, rosbag, rat, rgt_sraph,

CLO8 install and use ROS packages to demonstrate robot operations
CLO9 learn independently through online ROS tutorials
CLO10 research, select a topic, and demonstrate a ROS project in class

CLO11 write a ROS tutorial for classmates to study and follow

n13ReuivaATasH IS UMUIEUUIAMSaTind 3((3)-0-6)
(Machine Learning for Mechatronics Applications)

Anwmannsilesiureinisiseuiveunisauazinaiafiugiuildluanuszuuien

nsodnd Wy MaSeusiuuiigaou Msseuiwuulilidaoun Lagn1SSUUUUETILTE N1SNSeY

Toya nsidenAuanwiy n1sUTsiuluwa wagn1susuUTUsEaninmuesluma wag wuangy

Y

q

gaerilassnuiioUssendlddanaitunisiseuivennIefiussuuwamsaiingdla
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Study the fundamental principles of machine learning and basic techniques
used in mechatronic systems, including supervised learning, unsupervised learning, and
reinforcement learning; data preprocessing; feature selection; model evaluation; and model
performance improvement. Students will work in small groups to develop projects that

apply machine learning algorithms to mechatronic systems

HAANSNISISaUS

Y a

HLSEUANNT0

CLO1 UszgndlduuAnfiugruvoniaifoudvonados iwu madeusuuudlfaou ms
Beouduuulsidiaou wazmsBeuduvuaiuus weudlvlymiluszuumnmsetind

CLO2 aflumsiwIeudeya n1sienAudnyue NsUszilulueg uagn1susuuss
Uszdnsnmwedlung dmsumsvssendldaumalangsy

cLO3 virauswiudungugesluniseenuuuuaziamunlasesnui sy ndld
faneFsunsBeuiveamdosiusyuunmseind

CLO4 inszriuazthiauonadnannsUseandlinisBeuiveandaslusuiuamse

1nd dusenumanalialaznisiaueliniuan

Students are able to

CLO1 apply fundamental machine learning concepts—including supervised,
unsupervised, and reinforcement learing—to solve problems in mechatronic systems

CLO2 perform data preprocessing, feature selection, model evaluation, and
model performance optimisation for machine learning applications in engineering contexts

CLO3 collaborate effectively in small groups to design and develop a project
that integrates machine learning algorithms into a mechatronic system

CLO4 analyse and present the outcomes of machine learning applications in

mechatronics through technical documentation and oral presentation

ydannnedAINsILLA3eINg
216-431  QUUWAANEASIAINTIH 2 3((3)-0-6)
(Engineering Thermodynamics )
5183 1UIAVIBBUNDY : 216-231 QUUWAAIAATIAINTTH 1
Prerequisite : 216-231 Engineering Thermodynamics |
Numweulnsy nsruIunsfeundu Fennvessuuriodnived wazUszansam

[
QU A

mungUeiiass NMTIATLAngUei 1 uasnglen 2 veumneslulawniinddmsunssuiunisiugiu

[ [

Tpdnsane q madmnssu Jginseauafiuaziiivenasasiuiduaziginsaiewianudy
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duiusnwvesaiBvesans quiveswesnauilivihuiAtendu Tinsginseuaunisdunny
Feauvnarans

Entropy review, irreversibility, availability or energy and second law efficiency;,
analyses of first and second laws of thermodynamics for the basic processes; engineering
cycles; ideal, actual, power and refrigeration; thermodynamic relations, mixtures and

solutions; combustion processes and analysis of combustion products

HAAWSNSISEUS

AL3EUANTD

CLO1 imsnninwesden fianudednd fnnusuiaveulumsiFeus

CLO2 Uszifiufnenmvesszuusmeidniseduazyszansnmang Teflaos

CLO3 Ansesinszuaunsiugumameslulauiindlagléngdedl 1 was 2

CLO4 §imnuinlalazanunsaiinsenigInsnIeIAmINTsumIe

CLO5 Answvimguijvesvesnanilsivhufizetu

CLO6 AT IEMTIQUUNAAIANTVDINTEUIUNTAUATY

CLO7 Fougsenuiesannd seouladinIoulilvld uazarunsoldinalulad
ansauwmAduAueyaLiudyle

CLO8 FifluavSuiinvausienunguilasutauming

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 evaluate system potential using exergy and second law efficiency

CLO3 analyze fundamental thermodynamic processes using the First and
Second Laws

CLO4 analyze various engineering cycles

CLO5 analyze the theory of non-reacting mixtures

CLO6 perform thermodynamic analysis of combustion processes

CLO7 learn by oneself from online media provided and able to use information
technology to search for additional information

CLO8 be disciplined and responsible for assigned group tasks
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216-421  msldundugniugnnasluiadosinana 3((3)-0-6)
(Using of Rolling Bearing in Machines)
MedvieduBsuneu : 216-323 N159BNUULLATENINS
Prerequisite : 216-323 Machine Design
fuguinfutaguasnananndugndu mnuduwazanudemeannsdilundy
aniu Hugrumsndeduuagmadonaisvdedu nspufildmunndugniuuey mmdedu ns
AuuNILsaragMsldnundugniy maﬁméﬁy’mazaamﬂsznaumé’ugm‘ﬂu NIAAANTEAUAIY
deomeuazUsslivanmeaugndu n1sinergnisidauvesnaugnty
Basic in materials and manufacturing of bearing; stress and fatigue failure in
bearing; basic in lubrication and lubricant selection; standard of bearing; load and life
estimation; mounting and dismounting; failure and condition monitoring in bearing; basic in

lifespan extension of bearing

HAAWSN5ISEUS

ALIEUANTD

CLO1 imsnnAnwesdeny fianudednd fnnusuiaveulumsiFeus

CLO2 Usziliuann fasnuuaziinsieianudemeainnisarlundugnlule

CLO3 Auunseussaregnisidaundugnluld

CLO4 iBonldiansudodu Fon1avdedu msfinds uazmstinengndugniuld

LO5 MmalulaBansaumailedudunazdansesnuiisdestunslindugniy
Tupdesdnslel

CLO6 v ludinuaz sullasausenunguilasuteumig

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility

in learning

CLO2 assess, monitor and analyze fatigue failure in bearings

CLO3 calculate bearing load and bearing life

CLO4 select lubricants, lubrication methods, installation and extend the life of
bearings

CLO5 use information technology to search and filter knowledge related to use
of bearings in machinery

CLO6 work as a team and take responsibility for the group work assigned
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216-422  wuzidsnleudsinludediuud 3((2)-3-4)
(Introduction to Finite Element Method)
3183 TIAVBBURNIUNDY: 322-113 52L08UIBLYIALAY
216-222 NAAAATIEN
Prerequisite: 322-113 Numerical Methods
216-222 Mechanics of Materials
fugumadiunguiuasifeafussdevisiludedumd nsléismada 4 luns
assgtuuuressdeuisliludofuns wu 33nslasnss Fidaahmiineuands 33nsusd
wuzinsldlusunsulludedumuddeandsddmsuuilamnienamansian uwaslaseaing
Theoretical and conceptual basis for the finite element method (FEM); finite
element formulation using various techniques, direct approach, method of weighted
residual and variational approaches; using FEM commercial finite element software for

solving mechanics of materials and structure

[ -4 = 4
HAAWSN1SITEUS
ARG RHEER
CLO1 Wauldsunsua 1875 luludof uudw ovinuranad ws vead ynanig

Armnssuaseanaru Jymnamansvesds uazlasasnsle

@ &

CLO2 UszgndsvilauIsnadineaniuazn1sinseidadiaviidunugiuves
suilpuishludiedmudlunsundgmilandimnssuninenals
CLO3 T lusunsululudiodiuudunUeynilaseaiud i 829938 uenuiddua1u

FINTTUATOING ULAUDHAIU

Students are able to

CLO1 write finite element programs to solve mechanical engineering problems
such as solid mechanics

CLO2 apply mathematical and numerical methods underlying the finite
element method to solve mechanical engineering problems

CLO3 apply FEM software or code to solve mechanical engineering research

projects and present the results
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216-432  fisiufinguaznisduindeusinideny 3((3)-0-6)

(Gas Turbine and Aircraft Propulsion)

F183VIUIAUITURUND: 216-231 QUUWAAENIIAINTTY 1

Prerequisite: 216-231 Engineering Thermodynamics

numuigdnsdaiufnnlugauad Wamnnisuazn1suUsUsLAMYedAS U iy
fe mMsiesgianssaureesindng Anfufeilviidsmssdaiinan mslnsesiiginmigu
vmaeanivasszuutarufidlueniaeudmiuniessudnosluuny wesludn wneslulnsy
LLillL%‘V]LLazizUUﬁULﬂgau‘U@ﬂ’ﬂi’m ﬁﬁﬂﬂ’]iﬁﬂ’]u%aﬂLﬂ%‘laﬂélﬂa'lﬂ?ﬂLLUUlMﬁLLU?%ﬁﬁLLaglﬁa
WLy sruunlndivasfatuuuuuiaduaruuuiuendu madhetnia uagsie

Review of an ideal gas turbine cycle; development and classification; analysis
of performance of the gas turbine cycle producing shaft output; analysis of thermodynamics
cycles of aircraft propulsion for turbofan, turbojet, turboprop, ramjet, and rocket propulsion;
principles of compressors, centrifugal and axial flow; combustion systems; impulse and

reaction turbine; air inlet and nozzle

HAANSNI5I58US
ALIEUANTD

CLO1 insnnfinwesdany firnudednd fnnusuiaveulumsisous

CLO2 Apspiiginsmagavmamanivesssuuiaiufmiliindmsdnime

CLO3 Aimsenininaneamnaranivesssuuiwiuiigluoinieu

CLOG a3 endnnsuvenaIssdaonawuUlnansaiiuaslnanuiuay ssuy
wnlnsiuas Aauuuuduaduasiuuinondy Madionnie wayiian

CLO5 L?wf@”af-muLaqmﬂﬁlaaaulaﬁﬁm?wlﬂmﬁ wazarunsaldmalulad
miaumm?ﬁuﬁwﬁagmﬁmaﬂﬁ

CLO6 ftluuazSulinvauroungulasuLounieg

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 analyze the thermodynamic cycle of a gas turbine system for shaft power
production

CLO3 analyze the thermodynamic cycle of a gas turbine system for aircraft

CLO4 explain the working principles of radial and axial flow air compressors,

combustion system, impulse and reaction turbine, air inlet and nozzle
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CLO5 learn by oneself from online media provided and able to use information
technology to search for additional information

CLO6 be disciplined and responsible for assigned group tasks

216-433  N15USTRIANAINY 3((3)-0-6)

(Energy Conservation)

wUrIN15UTENTANG 991U uiuﬁﬁﬁﬁugmﬁmﬁu ANTRU MU WASNEINY
Wnsussndandsanulusruuning 9 Wy 9115 seuuvhanusen seuuvianudy seuudsu
anel wdesfufdaviingng o syuuiUsEn warsTULLEEIN

Introduction to energy conservation; basic concept of heat, work, and energy;
energy conservation techniques in various systems, building, comfort heating system,
refrigeration system, air-conditioning system, different types of power plants, water supply
system and lighting system

HAAWSN5ISEUS
ARG RHEER

CLO1 insnnfinwesdeny firnudednd fnnusuiaveulumsisous

CLO2 afughulAnnsUsEndanasau quﬁﬁﬁﬁugmﬁmﬁu ANNTOU U AL
WA

CLO3 AMNaisNsUszndamasnulussuusng o Wi 9113 SeUUhANusou s5UUi

AU STUUUSUDIMIA 1ASDIRUMAWtafIg o STULENUSEUN UaYTEUULEELINg

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain concepts to energy conservation; basic concept of heat, work,
and energy

CLO3 calculate energy conservation techniques in various systems, building,
comfort heating system, refrigeration system, air-conditioning system, different types of

power plants, water supply system and lighting system
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QUETRILEY 3((3)-0-6)
(Combustion)

F183VIUIAUITURUND: 216-231 QUUWAAENIIAINTTY 1

Prerequisite: 216-231 Engineering Thermodynamics |

AN N UFINVDINITR YT Usingnisaln sk vl i@eindauda 1 oind unan

Wondawia waslulauniindvaani1swentuel anwaenIan1gAINLaztAivaIn1sw e n1sie b

A5 T oA 1rad NSt ona g nsenlnlidonaanna malwladnis iy

UszAnSawnisunlugl

Fundamental concepts of combustion; combustion phenomena; solid fuel;

liquid fuel; gas fuel; thermodynamics of combustion; physical and chemical aspects of

combustion; ignition; liquid fuel combustion; solid fuel combustion; gaseous fuel

combustion; technology for enhancing combustion efficiency

in learning

216-435

[ 4 =) 14
HAAWSNT5ISEUS
ALIEUANTD
CLO1 inswnin1vesdny danudednd dausuinveulunisseus

a wa & a < & a & a 23 v

CLO2 aFungaudd Woindwds Weoimdsvad uasideinduiala
CLO3 Anuautintaweslulawindvesniswilvgdlea
CLO4 aBuednumen1aNIenImaziniivean s il

a 4 d’l‘l a 4 r-&l a < b4 ‘&J a 1
CLO5 adungnisnlndidomdanar 15w ludideindaunds nsiwlrslidoinguwna

Students are able to

CLO 1 respect the rules of society, be honest, and have a sense of responsibility

CLO 2 explain the properties of solid fuel, liquid fuel and gas fuel
CLO 3 calculate the properties of combustion thermodynamics
CLO 4 explain the physical and chemical aspects of combustion

CLO 5 explain the combustion of liquid fuel, solid fuel and gaseous fuel

WANULEIDTINIHAZ WA LAY 3((3)-0-6)
(Solar Energy and Wind Energy)

NSUNSIEINA9DINELAZINTUUITIINIA NTEUIUNIANUSBUNLEIDINEILAY

n15Useend 1sadunasainanusasusasefing ysngnisallulalimde ssuuliiiwad
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LEIRITINEUATN1TOBNKUY AMANYEUALUNAIMAI AN NMSUTBEIUANEN N NAIUAY Aty
TR HEFRIE

Solar and atmospheric radiation, solar thermal processes and applications, solar
thermal power plants; photovoltaic effect, photovoltaic systems and designs; wind energy

characteristics and resources, wind energy potential, wind turbines and their performances

HAANSNI5IS8US

ASIGHRER

CLO1 fimudedng feusuiaveulumsiFous

CLO2 AUnaufiAnalagaunnnIEn Y093 @ns991nanefing ifu-nauasidumis
asquulanta

CLO3 Muiaymnasnuaufaukazyseanianvesgunsaliundsnunasenfingla

CLOA Aumuafdsiniivesusssadiaseriinduazanugueaunnoinlilu
szuundnlnieaduasofingla

CLO5 AMninNsHanna s Lvasiwitauanadfauazdayadinzvesisiuay

cLo6 1 inaluladansaumeaii od udunazAansesnui A satosdund sy
waveinduasnasnuaule

CLO7 vhauuiinuas SuReweunonunguillisuteumig

Students are able to

CLO1 be honest and responsible in learning

CLO2 calculate the direction and incidence angle of direct solar radiation at
different times of day and at different locations on Earth

CLO3 calculate the heat energy and efficiency of solar collectors

CLO4 calculate the power size of solar panels and battery capacity used in
photovoltaic systems

CLO5 calculate the energy production of wind turbine from wind statistics and
wind turbine specifications

CLO6 use information technology to search and filter knowledge related to
solar energy and wind energy

CLOT work as a team and take responsibility for the group work assigned
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Arnssundialai 3((3)-0-6)
(Boiler Engineering)

3183Y1UIAUITIUNDBY : 216-231 QUUNAAIAASTIAINTIH 1

Prerequisite : 216-231 Engineering Thermodynamics |

USELANAL AT MUYV B LU Wamaakarn s bsilurlalat nsanemaIy

Sounelunilalotn nsAuiunIsEinanvesilaleln aussaustkasUseansamueaiialaun ng

Usvanminildlungdeloun nguineimfeitesiunisledt nsavsaeusiuaulasndy &

muaudszdmisleun nsUrssshemdislen insesdleindwiundelou waiiwanuleleuuaz

MsAIUAN HssuansamunuvdeletnlviflaussousuasUssdvanings

Types and applications of boiler, fuel and combustion in boiler, heat transfer in

boiler, evaluation of thermal load in boiler, performance and efficiency of boiler, water

treatment using in boiler, industrial law relating boiler, safety inspection, boiler operator,

boiler maintenance, instruments for boiler, boiler pollutions and management, leaner can

operate a boiler with high performance and efficiency

in learning

HAANSNI5I58US

ALIEUANTD

CLO1 insnndnwesdany fianudednd fnnusuiaveulumsisous
CLO2 o3unadaasuarmsilvslumsolotnld

CLO3 Ffwrmnsanamanudounieluvsielevily

CLO4 FumaNssausiasUssansnmwessaletld

CLO5 afunguafiwaInuiialown, nMsmuay waznistdiasetiodnle

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility

CLO2 explain the types and applications of boilers
CLO3 calculate the heat transfer in the boiler
CLO4 calculate the performance and efficiency of the boiler

CLO5 explain the boiler pollution, management and instruments for the boiler
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216-441  \A3psBuddumUMely 3((3)-0-6)
(Internal Combustion Engines)
F1E3VIVIAVFBUNDU : 216-231 QUUWAAIEATIAINTIU 1
Prerequisite : 216-231 Engineering Thermodynamics |
flugnuiadessuddununielu taiossudqassiiadisusznieliluagiad sssudyn
suidadensdn guumamansiniossudduaunielu (Fpinsnasgiueiniagauni Tnins
Foinds-01ne uazindnaiadessudata) Fomdeuaznisdua sruuseidomaas e1ne
seuuyaseidn gUesvnsa wesluwisa wasmishaleds nisieneiledeuaznisniuay
UANIZ AUTIOUTHATNINAFRU NTWEDAY
Internal combustion engine fundamentals; spark-ignition and compression-ignition
engines; thermodynamics of internal combustion engines (ideal air standard, fuel-air, and
actual cycles); fuels and combustion; air and fuel supply systems; ignition systems;
supercharging, turbocharging, and scavenging; exhaust gas analysis and pollution control;

performance and testing; lubrication

HAANSNI5I38US

ALIEUANTD

CLO1 insnnfnwesdeny firnudednd fnnusuiaveulumsisous

CLO2 afwendnnsvieureseisssusidununsluiswuugeasedadeuss gl
LT UUN e nmenTsonta

CLO3 Fimsgrinansznuvasianlsn1sviaud A s oaussouzuasUssAns nmves
osusidunUnely vuitugiginsgammamansueaeiesuddumunngluls

CLOG Usziiufiamenswamn [ emndmaun FEUUNISVIUEIALYHA9) NITIALAL
MsPUANNANTIE dmduiesossusdumuneluls

CLO5 LauaLmew%’UU‘;qamsauzLLasﬂizﬁwﬁmwmmm%wuﬁé’umﬂmalu

AelandnAnn1aInssule

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 describe the working principles of spark-ignition and compression-ignition
internal combustion engines

CLO3 analyze the effects of important operation parameters on engine
performance and efficiency based on the thermodynamic cycles of internal combustion

engines
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CLO4 evaluate the development directions of alternative fuels, various
important operation systems, pollutant measuring and controlling for internal combustion
engines

CLO5 propose improvements for engine performance and efficiency under

engineering concepts

216-442  NHBHUAZNTUTTENANIAIUNAAEATETUBUA 3((3)-0-6)

(Theories and Applications of Vehicle Dynamics)

MIIATIZY W59 Nsedeudl o1ntAwarans NalnuedsT ULl SEUUYIeEIs
seuUtauaen doene ssuufuasiiou nsimseinisindeuiilunaioesmdasy nswmu
Funuunendlnmanivoseueudiiion1saiuan Msinginsduaziieulusiueud wuzi
gunsaifldlumsnmaipuagnaseunsduasiiiou mImuauazannsduaziounsluuegud

Analysis of kinematics and kinetics of vehicle, aerodynamics, powertrain, chassis,
steering system, tires, and wheels, suspension system; Analysis of multi-degree of freedom
movement; mathematical modeling of the vehicle control system; vibration analysis;

Introduction to equipment for vibration measuring; control of vehicle’s vibration

HAAWSNT5IS8US

AL SEUANT

CLO1 A1 iusitasnsiafouiiveseueus

CLO2 Wanaunsadinmansdmsunsinseissuugesiioideslugueud wu
syuuifanareslaeans syuUdsids szuutiduiaen warssuuTaeans

CLO3 aaﬂLLUUmmw@mﬁugmﬁﬂw%’mzwmuswﬁ

CLOG FATIEVAANBLURINTAUALTIOU WaEITEUUAUALIIoUYDIETUEUA

Students are able to

CLO1 analyze the kinematics and kinetics of vehicle motion

CLO2 develop mathematical models for different subsystems of a vehicle,
including the powertrain, chassis, steering, and suspension

CLO3 design basic control strategies for vehicle systems

CLO4 analyze the sources and characteristics of vehicle vibrations
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216-443  msiamswasulugusudlWiuazeusudlauia 3((3)-0-6)

(Basics in Energy Management of Electric Vehicles and Hybrid

Vehicles)

msdanendsauuadslain sUuuuresssuuiundeu szuuTendsliin
LUUANS 9 LeadLToInAS Luamed sruUdnIsuUnAe3 spUUUTEqluli 1Adeandadnszuauay
Auaadng i nsuszgndldninsanios nsUszifiulsrnsnmveserugudii onis
Wisuiieu

Energy and power management in hybrid and electric vehicles; drivetrain
topology; overview of energy storage systems, fuel-cell stack, battery, battery management;
charging management; battery charging, power converters, smart grid application, and

energy efficiency estimation

HAANSNI5I58US

ALIEUANTD

CLO1 s3uneszuLtudaunasnsiansndsnulusususlaiiuayleusa
CLO2 AAs1eiaussausa9ssuunasnulueugus

CLO3 Usztliudseansanweseuaunbiiiuazlause

CLO4 tauawwImeUsulssssuudanisndsnuluusunas

Students are able to

CLO1 explain drivetrain systems and energy management in electric and hybrid

vehicles

CLO2 analyze power systems performance in electric vehicles

CLO3 evaluate the energy efficiency of electric and hybrid vehicles

CLO4 propose improvements for energy management systems in practical
contexts
216-452  \A3esiiedn wuiwef uazdumedidnvasasinds 3((3)-0-6)

(Instrumentation, Sensors, and Internet of Things)

fenuvesszuunsinuagiasguiieates mnalduiueuvesnsin adfdmiunns
WAsveya wannsukaramaRrewingIn3 nsianmalii nsiavnena UjdRnisvesnisia
mdirmnssy sruuiutoyadnlusi® anudidesiufntunietnesnmag aruiidosiuieity
Aanduardunesiinvosasinds UjvAnisvesnsldanuniediefinsaduazdunesid nues

ATINE
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Definitions of measurement system and related standards; measurement
uncertainty; statistics for data analysis; sensor fundamentals and characteristics; electrical
measurement; mechanical measurement; engineering measurement laboratory; automatic
data acquisition system; introduction to sensor networks; Introduction to clouds and

internet of things; sensor networks and internet of things laboratory

HAANSNISISaUS

Y a

ARHIVERHEER

CLO1 i38uanunsnasuIenannIsiugIuYeenIzuIUMTInMaAINssula

CLO2 gissuanunsaidentdinsasioinuasUssendlifmnininnssiuanusenisl
CLO3 gnunsadasigideyalunsyuiunsiamadanssula

CLO4 Hl38uanusnasuIenann1siugIuvetAsosefngasla

CLO5 fissuanunsauawsuwndntunisldnuaieviedingiaiuasdunesidnves

ASSNAIEUSUNTTUIUNTIANIAINTSU LA

Students are able to

CLO1 describe the principle of engineering measurements

CLO2 engage with instruments and sensors for the specified tasks

CLO3 analyze data, and meaningful conclusions from measurements

CLO4 describe the fundamentals of sensor networks architecture

CLO5 design and implement Internet of Things applications, including proof-of-

concept prototypes for engineering measurements

216-461  AAINTIUHLIWALAITAIUANLHBITUNIY 3((3)-0-6)
(Acoustics and Noise Control Engineering)

‘ﬁugmmmwﬁmzmmauﬁm, aunseausazdeulaveun, anududesiufds
Aevanawdiua, Inwuanudwaswounisluamesami, uwasiilades wu wiosdnsuasides
nNN1slva, nsdaukaznsgaduideduianuazlasaing, nallnniunudsasunIuLuuLeATin
uagrnadl, Myiades navadeunssL uasiAaiadn, nsuszynadesmansiunisoaniuy
IAINTTU LYY 5¥UU HVAC 8nUUf LagN1SanLdaInansne, ﬁugwu%mLﬁmmamiwzmi%’uiﬁm
Yoauywd, ANULANATENINAMAMEDS (nwdes Anudaau W@eesuniu) AulSunaudes
(5zAULRTLUA)

Fundamentals of sound propagation; wave equations and boundary conditions;
sound intensity vs sound power; decibel scales ,frequency domain and 1/3rd octaves;

sources of sound including machinery and flow-induced noise; transmission and absorption
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of sound in materials and structures; active and passive noise control techniques; acoustic
measurements, standardized testing and instrumentation; application of acoustics in
engineering design, including HVAC, automotive, and product noise reduction; introduction
to psychoacoustics and human perception of sound, distinction between sound quality

(tonality, clarity, noise) and sound quantity (dB levels)

HAANSNISISaUS

ASIGHRER

CLO1 inswngszidouvesdsny Jodndanin uazdauiuiinveulunisFous

CLO2 efnevdnmsvesmsunsnszenaudeiazaumsimunsludanawing o

CLO3 [nuazulananisinanniesesielndes (Tu wderinseiudes)

CLO4 95U18ANNNLIIVBIAIIIAUAULEY AU Lazn1sAuIusTaULdsly
NELATLUA

CLO5 Awmszridaandsdulauunawasulasiuanasuauddewmeain FFT
La¥NITIAATIZAUAU 1/3 d0ALNN

cLos Tnaluladansaumealunisduniuasiamnauesetsoios

CLO7 ‘Uszqﬂﬁii’fLé’uIﬁﬂziaaﬂfﬂwﬁﬂﬂaﬂuﬁ (A-, C-, Z-weighting) ﬁU%@@gjﬁLﬁﬂﬂLﬁ@Iﬁ
Dulumusnasgiudessuniu

CLO8 daansuwiAaniunadialiogataiauiasnszdu vislususuunlduaslildde

Useneu

CLOY tluarANSURATOURDUNLASUNBUNINY TIITI8YARRLALNGY

Students are able to

CLOL1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain the principles of acoustic wave propagation and the governing
equations in different media

CLO3 operate and interpret measurements using acoustic instrumentation (sound
level meters)

CLO4 explain the definitions of sound pressure, sound power and decibel
arithmetic

CLOS analyze time-domain acoustic signals and transform them into frequency
spectra using FFT and 1/3-octave band analysis techniques

CLO6 utilize information technology to conduct research and pursue continuous

self-improvement
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CLO7 apply appropriate frequency weighting curves (A-, C-, Z-weighting) to
acoustic data for compliance with noise standards

CLO8 communicate technical concepts in clear and concise manner with and
without using visual aids

CLO9 be disciplined and responsible for assigned individual and group tasks

216-481~6 WITONLABNIGIAINTINLATOING 1~6 1-3((x)-y-2)
(Special Topics in Mechanical Engineering 1~6)
< a d' v Aa d' 1 I a [~ 6 1 o = a
Wudwwnganuinernisinuiauladuniamy kazsduuselosumnaundny) @a1v1ien
IFINTTUATOING LALADIHIUNITIAIUTOUINAULNTTUNNTUTEIAULIAINTTUANANS
The subjects which concern with valuable special topics and interest in

mechanical engineering, and must be approved by the faculty of engineering

Jendenlusussuusn sendvndanssuniaena
216-444 ﬁug'\uizuusw 3((3)-0-6)
(Introduction to Railways)

Anuduuagd Tauin1svessruuvudannesslulsewnalng Useinnuesnisuuds
s2UUT19 detdeusalil szuuluiuassyuudund euluiasadnsuavauiusalil szuusesalu
AuduussEinsdonarsns Mamsaeuanudemevesianluszuus lassadneiiugiuves
N5AUAETEUUTI N3NegURULLazUTsaanisal ssuvenalidayaya ﬂ?iﬁ’]LﬁUﬁqiﬁf\]LﬁlmﬁU
AMSUUAININTN SzUUANNUaDAAETUUIUEITZUUT

Development of railway in Thailand; types of rail transport; rolling stock;
electrification and traction system; railway track; wheel-rail contact interaction; condition
monitoring of rail material; railway Infrastructure; railway station; signaling system; railway

business; safety in rail transport

HAANSNTSISaUS

ASIATGRHRER

CLO1 83U TmuINTSLazUssaNTeIssuuNMIvUdmesslaeg19gnsies

CLO2 93U109AUTENOUNENUDITZUUTI LU Sa1dou SUUs I ssuutundeu way
anndisall

CLO3 Fiasngnufduiusseninedaunazsng kagesu1e3sn1snsiadeuainuidenie

V8aTARUTEUUT
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CLO4 93UN8MaNNITYINNUTRITEUUDNAIRd U MuazsruuAmuUaonsslusuaLgs

LUNERN
CLO5 a8unelAseas 1 Ug IUMAsLIANU 09IAUYBINTSALTUG SRR UTFUUTN
Students are able to
CLO1 describe the evolution and different types of rail transport systems
accurately

CLO2 explain the key components of railway systems, including rolling stock,
track infrastructure, traction systems, and railway stations

CLO3 analyze wheel-rail interaction and describe methods for rail material
damage monitoring

CLO4 explain the working principles of railway signalling and safety systems

CLO5 describe the infrastructure and fundamental concepts of railway-related

business operations

216-445 izuumuwmuzszuusw%ugq 3((3)-0-6)

(Advanced Railway Vehicle)

sedvtisduFeurau: 216-444 Hugnuszsuuna

Prerequisite: 216-444 Introduction to Railways

foyatiugruvess i mLzaudmIen wsiuvmilusalal Uiduiusseninsdonay
51950l §5alal vurusalrivudedud uassalw @easuniu msduaziiiou wazdammaunmain
fsalvl szuuiuaziieuressaln ssuuiudelusaln n1seenuuuTesiueInNIAnamIansvassaln
satlanuSige nsdentigesal

Introduction to railway rolling stock; railway running resistance; tribology of the
wheel-rail contact; railway car bodies; freight locomotive and wagon; railway bogies; noise,
vibration and health Issue; railway suspension systems; brakes in railway vehicle; railway

aerodynamics design; high-speed trains; maintenance of rolling stock

HAANSNI5ISaUS

ALTEUANT

CLO1 a%mwé’ﬂmimﬁmﬂiimﬁugmmmiwumlw FAIDUTIAUNIY N15UENE
FERINIABUAT TN LaTITUUNUELLTIDU

CLO2 AATIZMNNITYINIUVDITUAIUNENVBITA N LUU wATITAIN SEUUMNAD wazsna
solw
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CLO3 wWisuiisudednazdadnninvetesdisznaunienaniss vesisalinieldanin
nsldauivainaie
CLO4 Uszgndldndnnisnaransvassalnlunisussifiuuszdniainuazaiiy

UannNuunIszuuAIse

Students are able to

CLO1 explain fundamental engineering principles of railway systems, including
running resistance, wheel-rail interaction, and suspension systems

CLO2 analyze the functions of key railway components such as bogies, braking
systems, and car bodies

CLO3 compare advantages and limitations of different mechanical components
of rolling stock under various operational conditions

CLO4 apply railway dynamic principles to evaluate the performance and safety

of rolling stock systems

216-446  Tasaadreiugnumessuusetugs 3((3)-0-6)

(Advanced Railway Infrastructure)

sedvtisduFeurau: 216-444 Hugnuszsuuna

Prerequisite: 216-444 Introduction to Railways

nafansvesssalil Tassadesmesal mssalrluuuldlddulsenie 3mnssussald
Aerdeaiuimnssuszuue matigesnvmissaln msneatiselusduazazmusalul nanseny
Aodandauanmesald SIudemsudmsninsauvesusensaln

Mechanical behavior of rails, basic railway infrastructure, slab track systems,

geotechnical engineering for railways, track maintenance procedures, railway tunnel and

bridge construction, environmental impact assessment, and railway infrastructure asset

management.
[ 4 = 14
HAAWSNTIT8UT
ASIATGRHRER

CLO1 83UeMIeenuU Msnieasne wavmstnesnunsnesaln alid wazagmnu

CLO2 Fuunuasinszvilasadtamiesall sussalwaila wazoarusenouniAwues
I LU NUENUALYAGA

CLO3 a%mEmamz‘mmaqmim?{auwaaaquﬁmmﬂ LaraAUTI9nNITUTIIS

auninduazivalulagsalnlnue
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CLO4 UszifiulsganSamvadlassasanugiuniesald nagnsnisungasne uas

JaNTUINUAINUUADANY

Students are able to

CLO1 describe the design, construction, and maintenance processes of railway
tracks, tunnels, and bridges

CLO2 differentiate and analyze various track structures, geotechnical aspects,
and special track components such as switches and crossings

CLO3 explain the impacts of climate change, asset management practices, and
emerging railway technologies

CLO4 evaluate railway infrastructure performance, maintenance strategies, and

safety considerations

A ANTUIUITUUIN 81913913AN Ul
221-473  ANFINLALKAZAITIANISIATINITIZUUITN 3((3)-0-6)
(Railway Project Planning and Management)
sedvtisuGeurau: 216-444 Hugnuszuune
Prerequisite: 216-444 Introduction to Railways
NIFINNUHULAZUTNITIATINITIZUUTI TATIE519NISHUSU (WBS) nsUseiiiung
nsENUARAIndaNLaYdIAL ﬂﬁﬁ"}’@%@ﬁm%’ﬂmazé’@m NSUSMTIRALAUNY AUUARAsY
LANNSUIMNTALLALS N39UIERUaNA NMTINLAUNITANELIN 15U
Railway project planning and management, Work Breakdown Structure (WBS),
environmental and social impact assessment, contracting and procurement strategies, time
and cost management, safety and risk management, demand forecast, operational planning,

track maintenance

HAANSNT5ISEUS

ALTEUANT

CLO1 pf et unouddguasnsialassnssalyl deudnsmaunudosu nns
Aliulasens aufenisidanndunisingusuy

CLO2 1 dnNN159ANI15LATINIG LU WBS N133an131991u kaensussanasunuly
1ulAsan1ssEUUT

CLO3 Tinsissiuazussmanudesiiiendesiunisdidulasinsssuus

CLO4 WmnnnagnsmIdntedadnsivangauiulasansiasaseiugusEuuIN
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CLO5 UizLﬁumamwwia?ﬁLmé’amLLazé’mmaﬂmqmiﬁz‘umwLLaxLauaﬂaq‘mﬁ‘iu
N13AANTT

CLO6 ¥mdnn1seuauUasnsonazuinsn1sanni1sanud ssluldlunisedu
1ATINTILUUTN

cLO7 s asdlouazmalulad iviuadelumsnausuiasdnmslnssmsszuusi

CLO8 Useiiulasenisssuuslulanwvisanuiduasuaziieus umseudnsu

WU URmzauign

Students are able to

CLO1 describe the key phases of railway project development, from initial
planning through execution to full operation

CLO2 apply project management principles such as WBS, scheduling, and cost
estimation to railway projects

CLO3 analyze and mitigate risks associated with railway project execution

CLO4 develop procurement and contracting strategies suitable for railway
infrastructure projects

CLO5 assess the environmental and social impacts of railway projects and
propose mitigation strategies

CLO6 implement safety principle, safety protocols, and risk management
measures in railway project execution

CLOT utilize modern tools and technologies in railway project planning and
management

CLO8 evaluate real-world railway projects and extract lessons for best practices

sy 3anssunilageulvianvniv/vangnsau
1) v NUagaulfanizaun v AINISUIAMIBNNE

216-293  AdAdnssuAuaunazvaslua 1 3((3)-0-6)

(Thermal-Fluids Engineering I)
nglenmiliuazansvesgauvnarans faituiduvmamaniuaznisussend 1

warANToU AUTANIRUINAAIAATYRIENT N1TIATIEYING1UYRITEULTAkaESEUULA
autfveavadlva ANUFukarNITIn FaummansvoinIsiva NMIIRIILYmeUIIInNsAIuAN N3
Trauvulaifiaunia nslualuie nsindnsinisiva LLuzﬁj’m’ﬁ’qJLﬂi’]%ﬁﬂﬁi‘lﬁﬁ%ﬂiﬁx‘i

The first and second laws of thermodynamics; functions and applications;

work and heat; properties of substances; energy analysis of closed systems and open
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systems; fluid properties; pressure and measurements; kinematics of fluid flow; control
volume analysis; inviscid flow; flow in pipe; flow measurements; Introduction to advance
flow analysis

NaAWSNI5ISeUS

APV R

CLO1 auemdnnsiugiuuazamantiveuneaslulaundind namansvesing
WaZNIIEIBNAINTOU

CLO2 Timanniseusneua it uarluwudilunsiinsenseuumesiungda

CLO3 Uszifiudszansnmuesfinalugauad vedlvaiiliarnsasadale uagnis
wandsundsanuy

CLO4 uftlymnisivafiugiuuarnisdrsmanudeulaelénisiinsezsiviuns
AIUAY

CLOS Aaswwiiginameslulauindiiugu

CLO6 Mmssausfvesiva lnezunsu uazlusunsumwiniionddaymuieady
walurgsa

CLO7 ?iaa’lsﬁ’mauL%qmﬂﬁﬂﬁ’gaﬁﬂﬁwﬁmﬁmmimmzmwﬁgﬂﬁm

Students are able to

CLO1 describe the basic principles and properties of thermodynamics, fluid
mechanics, and heat transfer

CLO2 apply conservation of mass, energy, and momentum to analyze
thermo-fluid systems

CLO3 evaluate performance of ideal gases, incompressible fluids, and energy

exchanges

CLO4 solve basic flow and heat transfer problems using control volume
analysis

CLOS5 analyze fundamental thermodynamic cycles

CLO6 use property tables, diagrams, and software to solve thermo-fluid
problems

CLO7 communicate technical solutions clearly with correct engineering

terminology and visuals
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216-491  AAnssuANSauLazvadiua 2 3((3)-0-6)
(Thermal-Fluids Engineering II)
S18AYIVIAVSHUNIUNDU: 216-293 FANTUANNSoULazvaslna 1

Prerequisite: 216-293 Thermal-Fluids Engineering |
ngtenaesvasneslulauiing teulnstuaznisiUdsuwdatoulnst J9insias

lauazdndnaindesan nstdiAusou NMsNIAIUNTEU NISWIAINTOULUUSITUYIA 11T
AuSoukuutsRvUERTianay wiuseukazagluviogusng 4 nswkssdauieu qunsal
uanuasuufou

The second law of thermodynamics; entropy and entropy change; steam
cycle and combined power cycle; conduction; convection; natural convection, forced
convection on circular pipe, plane surface and in conduits; radiation; heat exchangers

HaaWSN5SaUS

ARV R

cLO1 thngdeiiasmwesmeslulaufindinuszgndldlumsiinsesinssuiunis
wuuindns waznuuldiduining sudanisuszduanudululivesnszuiunmsuiamasu

CLO2 Funumsdsuulatoulnsldmvansuians fAelugauaf uazuiums
ANl warlsifinsaemenuiou

CLO3 Uszifiuvszdnsamaesininslot wazndsnusu Ineldudnnismesly
lawnding wazAnaudinislrasss

CLO4 Apm1esinniiAnuFouluuAffifAe W uNTaseuIy N39NTEUen wasnsd
naudidl uarlsifinssdnaruieunely

CLO5 AUINN1INTEAERUNNE Lagdnsnsangimanuseulaglinguesyisys
LAZLATOUILANAUNIUAILTOU

CLO6 WuNLgEIENININITNIAMUTBUAINTITUYIA Uazn1TNIAIINToURUUTIAY
wagldrnudiiusionyaudmiunsivaneuenuazanelu

CLO7 UseilluAduusganinisaismanuiounuumanudeu wazdnsnisiva
FULEUL UL SeUvienay wasnneluvislaglduuudiasudannaodiasidangul

CLO8 aBunenalnfiugiuveinisusisdauiou uasthngvesawmiu-Tuasesius
T dlawnAnifedudadonsueaiulusunsasveadasgisdieg

CLOY TiAs1e% A3 peuaniUd sunrusaulasldan Log Mean Temperature
Difference (LMTD) wa¢3% Effectiveness-NTU dwfunisdiuiaieiesuaniudsuninufounuy

AIUNIELALAZLUUNIUNTE LA
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Students are able to

CLO1 apply the second law of thermodynamics to analyze cyclic and non-
cyclic processes, including evaluating the feasibility of energy conversion processes

CLO2 calculate entropy changes for pure substances, ideal gases, and control
volumes with and without heat transfer

CLO3 evaluate performance of vapor and combined power cycles (e.g.,
Rankine and Brayton cycles) using thermodynamic principles and real fluid properties

CLO4 analyze one-dimensional steady-state heat conduction through plane
walls, cylinders, and spheres with and without internal heat generation

CLO5 determine temperature distribution and heat transfer rates using
Fourier’s law and thermal resistance networks

CLO6 differentiate between natural and forced convection and apply the
appropriate correlations for external and internal flows

CLO7 estimate convective heat transfer coefficients and rates for flow over
flat plates, around circular pipes, and inside ducts using empirical and theoretical models

CLO8 explain the basic mechanisms of thermal radiation and apply Stefan-
Boltzmann law and view factor concepts in simple geometries

CLO9 analyze heat exchangers using Log Mean Temperature Difference

(LMTD) and effectiveness-NTU methods for parallel and counterflow configurations

2) winiideseuliiamzamunivAmnssumilousuasTan
216-292 naAansvadiva 3((3)-0-6)
Mechanics of Fluids

eivdedueusunou : 200-113 Handiugudmduiaans

Prerequisite : Fundamental Physics for Engineer

LLmﬁm‘ﬁugm fduazvile audfvesvetiva adnemansvedina AIUAULAZNITIA
wsansevisiaingluvetiva nismssiivesingassuwazsaunadunivng nsivakuusuiseuway
Hutn mslvauuudailduagnsivauuudadlilld aunisdeides aunsluudy aunns
wdsnuLazaunsuUsyaaiunsUsyndiuas ssdnsnavedna nsinsgiiduazainy
pANEAdaiY N1sasediaedwuy nisvaluvie ussdesmukasauduaaluvia N13IN9NT
n1sbna

Fundamental concepts; dimension and unit; fluid properties; fluid statics,

pressure and measurements, forces on rigid body in fluid; stability of float body and
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relative equilibrium; laminar flow and turbulent flow; flow of compressible and
incompressible fluid; continuity equation, momentum equations, energy equation and
Bernoullli’s equation applied to fluid machinery; dimensional analysis and similarity;

modeling; flow inside pipe, frictions and pressure losses along pipe; flow measurement

HAAWSNISI38UTEAUTIEAYN

APV R

CLO1 imsnnfnuesdny fienadednd farusufiaveulunsFeus

CLO2 a%mml,mﬁmﬁ@m auUfveavetiva adnumansvesadlva nislwanuy
udsuuasuthuvesvasluals

CLO3  AwumANfuuazusInseideingluveasivala

CLOA  Anausilaglusmdingzysoumsnuaufeaunsluudy

CLO5 ﬁ’]mmﬁwé’wmﬁmLﬁaammﬂmiqzyﬁwé’ﬂuazmiqﬁylﬁ&ﬁaﬂuizuwia

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 explain fundamental concepts, fluid properties, fluid statics, laminar and
turbulent flow of fluids

CLO3 calculate the pressure and forces on rigid body in fluid

CLO4 calculate the forces and moments acting on a control volume using
momentum equation

CLO5 calculate the pumping power requirements due to the major and minor

losses in the piping system

216-319  UjliAnsiaanssuaIasna 1(0-3-0)
(Mechanical Engineering Laboratory 1)
Ugsamaisiunnuudausmesian namandvedlva namansiadesdnina
gauvnamans wazn1siiALTeu
Experiments in the fields of strength of materials, fluid mechanics, mechanics

of machines, thermodynamics, and heat conduction

HAAWSNTSIS8US

AL IEUANT

v 6

CLO1 imsnnAnvesdiny Ianudednd dannusuiaveulunisiseu;
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CLO2 ¥n1snaaeafiefigainguifugrudunamansian namaniveslua
naFnanfiadosdingna gavmamans waznisinauFeuls

CLO3 WWyus189UNaN1SAaeInIImNIsulaeg 19gnAesmundnnskas sULuL
YDITIIIUHANITNARDIVINIAINTTY

CLO4 vhauuiinuar SuRewauRonunguillisuteuug

Students are able to

CLO1respect the rules of society, be honest, and have a sense of responsibility
in learning

CLO2 conduct experiments to prove basic theories in materials mechanics, fluid
mechanics, mechanics of machines, thermodynamics and heat conduction

CLO3 write engineering experimental report correctly according to the
principles and formats of engineering experimental report

CLO4 work as a team and take responsibility for the group work assigned

3) nedniidasouliiawzanuninianemans anzinenmans

216-291 L%&Jul,wu%mﬂsiuﬁugﬂu 2((1)-2-3)

(Basic Engineering Drawing)

mnuddnuealsukuimnsy in3eslogunsaluazdsly malsudaiavuas
Mdnys FllavenduLarinaTINEMTUNUAELLUY 5ANaUTEEnd NMSWBuANaINsiA A
Weunmesuan mslsunwleluiunin mMsileuninaitgeslsnsmiln nMsainain n1sides
AMFR NI IMUATLIALArTIEanSEAdY 9 TukuuulsuLuUIaNTsY wugthnadeuwys
aelUsunsuANiIAes

The importance of engineering drawing; drawing instruments and their uses
lettering; line types and standards; applied geometry; pictorial drawing, oblique drawing
isometric drawings, orthographic drawing; freehand sketches; section drawing
dimensioning, and descriptions in engineering drawing ; introduction to computer aidec

drawing
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CLO 4 15pusnlunuiesaindeeouladfitnIoulilile uazarusaldmalulad
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CLO5 Fitluassuiinvausisnunguilasutouning

Students are able to

CLO 1demonstrate respect for social rules, honesty, and responsibility in
learning

CLO 2use drafting standards, the principles of orthographic projection, and
the basics of 3D drawing and various sections drawing

CLO 3 draw and read basic engineering work pieces

CLO 4 engage in self-directed learning using the provided online materials
and effectively use information technology for additional research

CLO 5demonstrate discipline and responsibility in completing assigned group

tasks
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