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3. MaNgAILAzeNRNTILHaY
3.1 MANgAS
301 umbeinnuenaeavangas  Wideendn 136 wiiedn
312 lAsasevangns

1. vaneindnwily litesndn 30 whefe
1) Nguanszegnilan lyitdeenin 7 i
2) nauansemanswiEUseneun s hidesnd 3 i
3) nguansEnwITUNSAeas 15 vleia
4) nquansenaiiiadlneuasnadiedan  lLidesndy 2 vhedn
5) NAUENSEFUVSUAENS lyitdeenin 3 i
2. MRV URNY litesndn 100 wihefe
1) Frameiugu 39 whein
- nduAmitugiunisadinmaniuayingmans 14 veie
- nguATNUgIUMTImNT 25  IenA
2) I NANIZA yiteenin 61  wwin
- NRUINITIAUNIAINTTY 46 mIenA
- AUV UFRNMIIAINTTH Lyitfeenin 15 whein
3. MNAIYNADNLET lidesnin 6 wmihedn
4. MsANIY litfosndn 200 dala

ANURARNNSIUIATINTANA AN
3.1.3 18990

1. nuInIv@Enw Tl lidesnin 30  wmiqein
1) Nguanszeagnilan Lyivoandn 7 wmhein
01175XXX  AINTSUNAANW 1(0-2-1)

(Physical Education Activity)

N1 6 Mienn
2) nduanseenansuissenaunts  Litdesndn 3 wdgin
TdenGouanseivilumnmindnwinll nguanszeanfususznaunis Tl
Ueenin 3 mihenn

3) nguansznTwTUNsADas lyiteni 15 whein
AV1ANWIUTENA 1 AW 9a( --)
Jn1wing 3(--)
PENTHUNA/ADUNUNDS laideani 3(--)

4) nauansenwadlodlnewavnadiodan  ludeenii 2 wihena
01999111  FEASWIAILHUAY 2(2-0-4)

(Knowledge of the Land)
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5) NENANSTAUNIYANENS lyiteend 3 mhein

WdenisuanTevlumuinin@nwnily nduansegunseaans lideendi 3

avelInk
2. BNV AN laitipanin 100 wuqeAe
1) "Trufn,awwﬁjugm 39 g
- ﬂaju%wﬁujﬂuwmﬂa‘lmmam%l,l,aﬁwmmam‘ 14 whyin
01403114 UfdRnsvdnyatadivioly 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
01403117  védnyawadiyily 3(3-0-6)
(Fundamentals of General Chemistry)
01417167  AMAFIEATIAINTIN | 3(3-0-6)
(Engineering Mathematics 1)
01417168  AMAFIEATIAINTTY I 3(3-0-6)
(Engineering Mathematics i)
01420111  FEndvialy | 3(3-0-6)
(General Physics 1)
01420113 U{URNSWEN | 1(0-3-2)
(Laboratory in Physics 1)
- N ugIUMSImNT 25  IenA
01204111 ARUN MR SILarNITIUTLATH 3(2-3-6)
(Computers and Programming)
01205201  Senssuliitndecdu 3(3-0-6)
(Introduction to Electrical Engineering)
01205202  UfuRn1sIAInssulni | 1(0-3-2)
(Electrical Engineering Laboratory 1)
01208112°  msdeunuuiFnssuAsoena 3(2-3-6)
(Mechanical Engineering Drawing)
01208221  naf@RsIAINTIY | 3(3-0-6)

(Engineering Mechanics 1)

" s1e3u e lu

24



01208223

01208241~

01208242

01213201

nNafansveITan
(Mechanics of Materials)
QUVNAFNANT
(Thermodynamics)
nafansuesiva

(Fluid Mechanics)
TANUALNTTUIUNTHER

(Materials and Manufacturing Processes)

2) A UANIZAU 61  wuawhe
- NRIIVITIAUNINIAINTTU 46 muIenA
01208113 Ufjukn1seanuuunazilsuiuuldnouiamesyisdmsu
N1399NLUUNNNG
(Workshop in Computer Aided Design and Drafting for
Mechanical Design)
01208211°  UfURn1seentuukasilsuluuldmauiimastigd msy
JTUUDIAT
(Workshop in Computer Aided Design and Drafting for
Building Systems)
01208222  nafmansIAmINTsy I
(Engineering Mechanics 1)
01208271°  msUszandndamansluimnssueiesna
(Mathematical Applications in Mechanical Engineering)
01208281  AsHNUlTNU
(Workshop Practice)
01208311"  mIspenLUUASEITNING
(Machine Design)
01208321  nafmansvena3aingna

(Mechanics of Machinery)

* 53 Un by

** 5e31UTUUT
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(2-3-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)



01208322

01208331

01208341

01208342

01208351"

01208352

01208353

01208371

01208381"

01208382

01208383

01208495

01208497

01208499

Msdudana

(Mechanical Vibrations)
wialuladaueus

(Automotive Technology)
N199NLUUTEUUNNAIINS Y
(Thermal System Design)
AMINTTUlTINANNIAT

(Power Plant Engineering)
nsaelounuIau

(Heat Transfer)

nsviaady

(Refrigeration)
nsusueInAnaznsloanudnfse

(Air Conditioning and Fire Protection)
N13AIUANSRLLLA

(Automatic Control)
UFTRnTImnssaAIedna |
(Mechanical Engineering Laboratory 1)
UTRnFimnssaeedna |
(Mechanical Engineering Laboratory II)
nsfinufoRnueieana

(Mechanical Workshop Practice)
Mew3enlATdmnsTuesena
(Mechanical Engineering Project Preparation)
Fuun

(Seminar)

TAsAmnssuA3edna

(Mechanical Engineering Projects)

* 53 Un by

** 58391UTUUT
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

1(0-3-2)

1(0-3-2)

2(0-6-3)
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- NI RNNITIAINTTY lyiteend 15 wihein
Wdenseuliitdesnin 15 mihefs lesidonsigdvannguindnngulangy
wite smaliitfosndn 9 whefn waz/Miedonideusedvdeluil

01208490  anfaAN®) 6
(Co-operative Education)

01208496  BeuamzyndimnIsuesedna 1-3
(Selected Topics in Mechanical Engineering)

01208498  Ugymiiieiy 1-3
(Special Problems)

NAUATHIAINTTUEN UG

01208421  FRaudnsdmosiu 3(3-0-6)
(Introduction to Finite Element Methods)

01208431  ASORNLUUBIUIUALTABNNILADITIY 3(2-3-6)
(Computer-aided Automotive Design)

01208432  WaAAASYDILIUYUR 3(3-0-6)
(Automotive Vehicle Dynamics)

01208433  WASIUNNLAONEINSUITUYUR 3(3-0-6)
(Alternative Energy for Vehicles)

01208434"  iASoseudmilnginigly 3(3-0-6)
(Internal Combustion Engines)

01208435"  A13AIVANLANENINOINIAIINTALUA 3(3-0-6)
(Control of Air Pollution from Automobiles)

01208436”  3MINTTUTLUUKUULAGS 3(3-0-6)
(Battery System Engineering)

01208437 NNTINTTUVYIUUA 3(3-0-6)
(Vehicle System Integration)

01208438  wAluladnswaneuus 3(1-4-4)
(Automotive Manufacturing Technology)

01208471  MITIANINIAINTTY 3(3-0-6)

(Engineering Measurements)

** 58391UTUUT
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NFATANIMINTTUTLUURIANT

01208422  marmanivedlvaideimnandodu 3(3-0-6)
(Introduction to Computational Fluid Dynamics)

01208426 w3esdnsnavedlva 3(3-0-6)
(Fluid Machinery)

012084517  msihanuBugaaingsy 3(3-0-6)
(Industrial Refrigeration)

01208452°  nsUszandldnussuuuiueniauazszuuinauiy 3(3-0-6)
(Applications of Air Conditioning and Refrigeration
Systems)

01208453"  n1sPRNKUUTTUUTIREMTUDIASHALlSIUERaMNTIL  3(3-0-6)
(Piping Design for Buildings and Industrial Factories)

01208454  A133EUILRINIALUEAAMNTTY 3(3-0-6)
(Industrial Ventilation)

01208455  gunsalmuAuuazn1sUsrendldnulussuuliuone 3(3-0-6)
(Control Elements and Applications in Air conditioning system)

01208461  wann1sUesiusaAsiy 3(3-0-6)
(Principles of Fire Protection)

01208462  nguungAmUANIASLAzIIRTEIUNTURe UAAY 3(3-0-6)
(Building Codes and Fire Codes)

01208463 MU KATNITRNKUUTEUUAULNEISNLULIR 3(3-0-6)
(Theory and Design of Automatic Fire Suppression Systems)

01208464  szuukdnusAdlnuazszuUmIUANATUln 3(3-0-6)
(Fire Alarm and Smoke Control Systems)

01208465  msleszdanudssteluddmnssunstdosiusedds  3(3-0-6)
(Risk Analysis in Fire Protection Engineering)

01208466  Usngnisaidadseidosiu 3(3-0-6)

(Introduction to Fire Phenomena)

* 53 Un by

** 58391UTUUT
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NAIYANIAINTTUNEIUY

01206221  euunzdukaradfvszenddmsuieans 3(3-0-6)
(Applied Probability and Statistics for Engineers)

01206251  LASUFANANTIAINTTH 3(3-0-6)
(Engineering Economy)

01208436”  3MINTTUTLUULUAADS 3(3-0-6)
(Battery System Engineering)

01208441 Aaanssunsiulugl 3(3-0-6)
(Combustion Engineering)

01208442"  N13INNITHALLATHFAIARNSYBINGINY 3(3-0-6)
(Energy Management and Economics)

01208443  AAINTIUNY 3(3-0-6)
(Gas Engineering)

01208444  Smnssudedoriindidosdu 3(3-0-6)
(Introduction to Solar Engineering)

01208445~  iASoseudfwiuAnY 3(3-0-6)
(Gas Turbine Engines)

01208446°  mssiumsdneleumnudouidecdu 3(3-0-6)
(Introduction to Heat Transfer Enhancement)

01208447  WaA@ASYDING 3(3-0-6)
(Gas Dynamics)

01208448  wasuvawnuloeiy 3(3-0-6)
(Introduction to Renewable Energy)

01208449 NIIATIVFDUNGINY 3(2-3-6)
(Energy Audits)

NAATINIMINTTUATITNING NINER wazkAAINTaling

01208411 NTLUIUNNTODNLUUNILASDING 3(3-0-6)

(Mechanical Design Processes)

* 53 Un by

** 58391UTUUT
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01208412

01208413

01208414

01208415

01208421

01208422

01208423

01208424"

01208426

01208427

01208428

01208471

01208472

01208473

NINAIUINAR U

(Product Development)

wAR/uAY dmSUdmINTSILATeINa

(CAD/CAM for Mechanical Engineering)
\n3esdnsnadiduduarnsifeulusunsy

(CNC Machine and Programming)
nmadudwesgsiedmivimnssuiaiona
(Entrepreneurship for Mechanical Engineering)
auTnsriabesdy

(Introduction to Finite Element Methods)
warnansvaslnadinnanlony

(Introduction to Computational Fluid Dynamics )
AMINTTUTINAAERT

(Biomechanics Engineering)
nsUszenaldITimesisglnludiedwuddniu
Tanpeulndn

(Application of Finite Element Analysis for Composite
Materials)

wSeadnsnaveslva

(Fluid Machinery)

i3nsdnsnaneains

(Construction Machinery)
mMsdansduedesingna

(Equipment Management)

NTIANIIFINTIY

(Engineering Measurements)
N1398NLUUNITATUANTEUULTING

(Design of Mechanical System Control)
nsUszgnddidnnsetindluimnssuiaiesna

(Electronic Application in Mechanical Engineering)

** 58391UTUUT
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01208474

01208475

01208476

01208477

01208478

01208479

02208484*

02208485*

02208486*

02208487

mMasvesveslua

(Fluid Power)

NFIADINAIRNVDITEUY

(System Dynamics Simulation)
nMsBeuiveandsdmivimnssueadona

(Machine Learning for Mechanical Engineering)
siususgmamnssudosdu

(Introduction to Industrial Robots)
ﬂ'ﬁ@ﬁ’mﬁ@‘ULLﬁ%%Lﬂi’wﬁﬂﬁﬁgu

(Vibration Monitoring and Analysis)

\Ae93FINT TN

(Engineering Acoustics)
130DNKUUKALNTFUILNIHARTUE LT UUS AL
(Design and Manufacturing Processes for automation system
parts)
NseaNKUUBIAUTENBUYRITsUUSAlLTRLAT uE A
(Components Design for Automatic and Robotic Systems)
FEUULAENSWEULUIUNTUTEUUAIUAN LU
(System and programming of automatic control systems)
NSUTMSIATINSAMSURYIUINITTRUUUY LU LAY
STUUDRLULTA

(Project management for System Integrator of Robotic and

Automation System)

NAUIPTINIAINTTUTLUUTN

01200431

01200432

PANNITIAINTTUTEUUT
(Principles of Rail Engineering)
walulagmisadnswazsa il

(Rolling Stock Technology)

* 53 Un by
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3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(2-3-6)

3(1-6-9)

3(2-3-6)

3(3-0-6)

3(3-0-6)
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01200433  szuueIalRdygIal Lazlnsauuiaw 3(3-0-6)
(Signalling and Telecommunication Systems)

01200430 Taseadrefiugussuuss 3(3-0-6)
(Rail Infrastructure)

01200435  n5UfURNSUAENIYONUNTITEUUS 3(3-0-6)
(Rail System Operation and Maintenance)

N8I ANN159AN1555AIAINTTU

01206251  LASHFANENTIAINTIY 3(3-0-6)
(Engineering Economy)

01206431  N15IANNTEREIANTTH 3(3-0-6)
(Industrial Management)

01206451 NHVUNLAFINNTTULALHIIYENTTU 3(3-0-6)
(Industrial and Commercial Laws)

01206465  ASIANITIATNIULTIFINTIY 3(3-0-6)
(Engineering Project Management)

01208411 N3EUIUNNTEONKUUTNASDINE 3(3-0-6)
(Mechanical Design Processes)

01208415 msL“fJuL%’waaqiﬁaﬁm%’ﬁmﬂﬁuLf»ﬁ'ama 3(3-0-6)
(Entrepreneurship for Mechanical Engineering)

01208416°  msdanislasansdmsulimnssuesena 3(3-0-6)
(Project Management for Mechanical Engineering)

01208417 msdeansiitegsieimnssuuaznisdnnis 3(3-0-6)
(Engineering Business and Management
Communication)

3) YRITNADNLET litlouna 6  NUWAR

4) nselnau Taitpenin 240  Flug
ANURANNNTIUIASINTANDARN Y

* s Ua
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3.1.0 $IR819HUNISANYT

32.1.4.1 §egakNunsANYIA NS URAnN ki anSsuaniafne

Ui 1 mannsAneil 1 WIUNUBAN (VU.UTT818-90.UJURAN -9 Anerdaenuies)
01208112 Madlsunuuimnssuaiadna 3(2-3-6)
01417167 AMIAFANTIAINTIY | 3(3-0-6)
01420111  F@ndmly | 3(3-0-6)
01420113 U{URNSAANS | 1(0-3-2)
01999111  AARSWVIUHUAL 2(2-0-4)

Fwenlsene 1 a1 3(--)

Fnwlng 3(--)

Andnwvild nguansegidau 3(- -

53 21~ - )

Uit 1 nannsAnud 2 MUIUNYIBAN (VU.UTT818-90.UJURAN5-9u.Anerienuies)
01204111 AU IMRTHALNITIUIIASY 3(2-3-6)
01208113  UjUANseentuukasdsuLuulgnouinesyie 1(0-3-2)

dwmiunisesnuuuneng
01403114 UftAmsndnyaiaiiily 1(0-3-2)
01403117  wdnyaiesivialy 3(3-0-6)
01417168  ANAAARTIMINTIY I 3(3-0-6)

A@nwihly nauansauvsamans 3(--)

Adnwviall nguansemaniuiausznaunis 3(- -

39 17(- - )
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Uil 2 nannsAneii 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-93.Anwrienues)
01205201 Aennssulwiinowiu 3(3-0-6)
01208211  UfjUAnseenuukaslsuwuuldnouiinesye 1(0-3-2)

dwsuszuuenans
01208221  NaAIARTIAINTIY | 3(3-0-6)
01208271 msUszgndadinmansluimnssnadona 3(2-3-6)
01213201 YAAUALNITZUIUNITHER 3(3-0-6)
01175xxx  AngsuNafne 1(0-2-1)

INWIEUTENA 1 219 3(--)

A TAUNA/ABUNINDS 3 -

33 20(- -

Uil 2 nannsAnenil 2 UUNUILAN (VU.UT8-VUUJUANS-YaLAnerdtenuLes)
01205202  UfURAMsIenssulidn | 1(0-3-2)
01208222 NaM@RIIAINTTY I 3(3-0-6)
01208223 naMIANSUDIIAR 3(3-0-6)
01208241 QauUWAAIANT 3(3-0-6)
01208242 namanivedlva 3(3-0-6)
01208281  N1sHNIUlsIU 1(0-3-2)

Andnwvialy nguansegidau 3(- -

33 17(- - )
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Uil 3 nannsAnenii 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-9u.Anwrienuies)
01208321 naraniveuAsednIna 3(3-0-6)
01208322 nsduidena 3(3-0-6)
01208341 N1599NLUUTZUUNINAINITOU 3(3-0-6)
01208351 nsanglauausou 3(3-0-6)
01208352  n¥iANLLEu 3(3-0-6)
01208381 UjURn1simnIsuaiesna | 1(0-3-2)
FnWIUIEIA 1 A1 3(- -
32U 19(- - )
Uil 3 nannsAneil 2 MUUNUILAN (VU.UTT8-VUUJUANS-vaLANerdtenuLeq)
01208311 nIsPBNRUUAIBENING 3(3-0-6)
01208331 Aluladougua 3(3-0-6)
01208342 ArnTTulsINann1as 3(3-0-6)
01208353  n1sUsusImALaznsUesiusansiy 3(3-0-6)
01208371  nsAIUANSRLULA 3(3-0-6)
01208382  UfTANMTIMNIIILATOINA I 1(0-3-2)
01208383 nsflnUfdRnueTona 1(0-3-2)
01208497  duawn 1
32U 18( - -
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Uit 4 nannsAnenii 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-9u.Anwrienuies)
01208495 mswReslasanLArmnsTATedna 1(0-3-2)
v naNIzEen 9 -- )
I naoniEs 3( .
53 13( - -
Uit 4 nannsAnenl 2 MUIUNUIBAN (VU.UTT818-90.UJURN5-9u.Anerdaenuies)
01208499  laseauimnssuiaioana 2(0-6-3)
v nanIzden 6( -- )
W NdeNLE3 3(--
53 11( - -
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aa A a a a

3.1.4.2 $0819bHUNSANYIE NS UL ENTILABNLS L UANN AN Y

Uit 1 nannsAnenil 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-93.Anerienuies)
01208112  MadlBunuuimnssuiaiasna 3(2-3-6)
01417167  AQIAFANTIAINTTY | 3(3-0-6)
01420111  F@ndmly | 3(3-0-6)
01420113 U{URNSHENS | 1(0-3-2)
01999111  AEARSUMALEURY 2(2-0-4)

FNNwAUTEINA 1 A1 3(--)

wnwlng 3(--)

Andnwvild nquansegidau 3(- -

39 21(- - )

Ui 1 mannsAnenii 2 MUUNUILAN (VU.UT8-VUUJUANS-YaLANeAtenuLeq)
01204111  pouRIWEsKAZNTIUIUNTY 3(2-3-6)
01208113  UjURnseentuukasdsuLuulgnouinesyie 1(0-3-2)

dmiuNITRaNLUUNING
01403114 UftRmsndnyaiadiily 1(0-3-2)
01403117  wdnyaiesivialy 3(3-0-6)
01417168  AmFNARTIAINTIH I 3(3-0-6)

A@nuhly nduansrauvsmans 3(--)

Jdnwwild nguanszmansuiafusznaunis 3(- -

53 17(- - )
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Uit 2 nannsAnenil 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-93.Anwrienues)
01205201 Aemnsaulwiindosdu 3(3-0-6)
01208211  UjURnseenuuukasdsuLuuldrouinesyle 1(0-3-2)

dmiusruvens
01208221  NaA1@RSIAINTIY | 3(3-0-6)
01208271  msUszgndndinmansluimnssnadona 3(2-3-6)
01213201 YAAUANTZUIUNITHER 3(3-0-6)
01175xx  Aangsunafnw 1(0-2-1)

FNNEIEaUTEIA 1 219 3(--)

Iansana/Aouines 3(-_-

33 20(- -

Uil 2 nannsAnenil 2 UUNUILAN (VU.UTT8-VUUJURANS-vaLANeAtenuLeq)
01205202  UfURAMsIenssulidn | 1(0-3-2)
01208222 NaM@RIIAINTTY I 3(3-0-6)
01208223 naMIANSUDIIAR 3(3-0-6)
01208241 QauUWAAIANT 3(3-0-6)
01208242 namanivedlva 3(3-0-6)
01208281 NsANULTEY 1(0-3-2)

Andnwvialy nguansegidau 3(- -

33 17(- - )
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Uil 3 nannsAnenii 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-9u.Anwrienuies)
01208321 naraniveuAsednIna 3(3-0-6)
01208322 nsduidena 3(3-0-6)
01208341 N1599NLUUTZUUNINAINITOU 3(3-0-6)
01208351 nsanglauausou 3(3-0-6)
01208352  n¥iANLLEu 3(3-0-6)
01208381 UjURn1simnIsuaiesna | 1(0-3-2)

FnWIUIEIA 1 A1 3(- -

32U 19(- - )

Uil 3 nannsAneil 2 MUUNUILAN (VU.UTT8-VUUJUANS-vaLANerdtenuLeq)
01208311 nIsPBNRUUAIBENING 3(3-0-6)
01208331 Aluladougua 3(3-0-6)
01208342 ArnTTulsINann1as 3(3-0-6)
01208353  n1sUsueINAazN1sUesiusAAiY 3(3-0-6)
01208371  nsAIUANSRLULA 3(3-0-6)
01208382  UfTANMTIMNIIILATOINA I 1(0-3-2)
01208383 nsflnUfdRnueTona 1(0-3-2)
01208497  duawn 1
01208495 mswdeulATRAmNTSULASeINa 1(0-3-2)

U 19( - -
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Uit 4 nannsAnenii 1 UIUNYIBAN (VU.UTT818-90.UJURAN5-9u.Anwrienuies)
01208499  laseaumnssuiaioana 2(0-6-3)
v naNIzEen 9 --)
I naoniEs 6 - -
53 17( - -
Uit 4 nannsAnenl 2 MUIUNUIBAN (VU.UTT818-90.UJURN5-9u.Anerdaenuies)
01208490  @wnafn® 6
ERH 6
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3.1.5 A@dUI5187v1 (Course Description)
01208112  neideunuuiFmnssuA3eIna 3(2-3-6)
(Mechanical Engineering Drawing)
MaTeuRUUaDR wazaufii ndnnadeuwuuimnssuniena n1sdey
wuudany weluladnisdeuiuusazesnuuulagldmonfinmes
2D and 3D drawing. Principles of mechanical engineering drawing.
Working drawing. Technology of drawing and design by using computer.
01208113"  Ufjufin1seanwuuwazeuluuldnouiunasviudmiuns 1(0-3-2)
DONLUUNNNG
(Workshop in Computer Aided Design and Drafting for
Mechanical Design)
Afifesdeunnneu: 01208112
nsa¥1stiudan Sudilansudu Judrunudon fuia Fudrumiesgu s
Uszneu nsusznauniina audivestudiu wuudsny mslieunuasidaie
mslifvunauaziitaiiodasuiads
Part modeling. Sheet metal part. Weldment part. Surface. Standard
parts. Assembly. Mechanical assembly. Part properties. Working drawings.
Dimensioning and tolerancing. Geometric dimensioning and tolerancing.
01208211°  UfuRn1seanwuuwazleukuuldnauiunested msuszuy 1(0-3-2)
91A"3
(Workshop in Computer Aided Design and Drafting for
Building Systems)
ATifesdeunnneu: 01208112
NANNITNITODNLUULAZITBULUUMBADNRIADTENTUNUTEUUDIANT N151Y
LUsuNsdeuLuU 1195gunsilgusuuldneuiiamesyay n1sdanisteya
Bdnnsednd msasrauvudiasseufifdmSunusruvenas
Principles of design and drafting concepts using computer for building
system works. Use of drafting programs. Computer-aided-drafting
standards. Electronic data management. Three-dimensional modeling for

building system works.

" s1e3u e lu
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01208222

01208223

upa. 2

NAFNERSIAINTTY | 3(3-0-6)
(Engineering Mechanics 1)
Afifesdeunnnew: 01417167

MFIATIEALT auna MIUszendaunisangaiulassainanaziaiesining
wunsens vauiivesuuuda A wudsusadounaslusuddn wida arundun
VUL A anJuarENENIY ualleu aluTnInYesaNna Tuudnudoses
Nuft narnandidody

Force analysis, equilibrium, application of equilibrium equations to
frames and machines, centroid, theorem of Pappus, beams, shear and
bending moment diagrams, cable, dry friction, wedges, screws and belts,
virtual work, stability of equilibrium, area moment of inertia, introduction

to dynamics.

naransIAINTsL |l 3(3-0-6)
(Engineering Mechanics 1)
AfideeSeunew: 01208221

Tuudaudssvesuna ﬂamam%ﬂaqaymmmzi’mqm%qﬁmﬁauﬁiuazmu
aumsiadeudl ndnvesduaduasluluuiy MENYDIULAS AU N1TATEUNN
vanlesduvesnsimdouitluseansi

Mass moment of inertia, mechanics of particle and rigid body in plane
motion, equation of motion, principle of impulse and momentum, principle
of work and energy, impact, fundamental of space motion.
namansvean 3(3-0-6)
(Mechanics of Materials)
AfideeSaunew: 01208221

augavesingiidesuls uuAsvesmunduazauATen Anuduiudszning
AU ANULASER AULALLAE AR I LT UEILSULS IULLALNY
ANULALLAEANLASEARDULULNAMTNARNANSULSITN AUAUAALAZAIIULAY
@ouluaiu N15inewreen1u AUAUNElALSINEY 29NaNNes N1SIALAIEYBY
LN

Equilibrium of deformable body, concept of stresses and strains, stresses
and strains relationship, normal stress and strain in axially loaded member,
shearing stress and strain in circular shaft subjected to torsion, bending and

shearing stresses in beams, deflection of beams, stresses under combined
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01208241

01208242

01208271

upa. 2

loading, Mohr’s circle, buckling of columns.
QUVNAAANS 3(3-0-6)
(Thermodynamics)
Aiidoaseunnou: 01417167

aulifvosasuiavd cuuazanuiou fwgauad ngdeiiviuazdefiasves
gruvmamans Tssdnandvlethuasgdnsnisvharubustnade toulngd msde
TounruSeunarmsulasiundrudesd

Properties of pure substances, work and heat, ideal gas, first and second
laws of thermodynamics, simple steam power plant and refrigeration cycle,
entropy, basic heat transfer and energy conversion.
nafansvesiva 3(3-0-6)
(Fluid Mechanics)
Agfisesdeunnteu: 01417168

audfvesina adnemanivedtiva aunisausaiies aunisluuudy aunis
W& narmansvesnsivaveseslnailiguiuaylifirumin Msiinseiin

v = av o ) ~ = |
wazAUAREAas Nstvaiillgudiuaziinnumie n1slraluvie usmakazusEn

Fluid properties, fluid statics, continuity equation, momentum equation,
energy equation, dynamics of incompressible and inviscid fluid flow,
dimensional analysis and similitude, incompressible and viscous flow, flow
in pipes, drag force and lift force.
msUszendndamansluiemnssuaiosna 3(2-3-6)
(Mathematical Applications in Mechanical Engineering)
AiidoaSeunnou: 01417168

wuudnaemadaeansuasnaasiBiiavdmiuiainssuaiena sEuy
aunmaiBadu nsUFudulds aunsdseyiussudunis seuvaumadeoyiudids
W HansuUasanUang FFeunsuyisesuazaunisiseyiusdes

Mathematical models and numerical solutions for mechanical

engineering. Systems of linear equations. Curve fitting. First-order differential

“* 91e2UTUUTS
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equations. Systems of linear differential equations. Laplace transform.
Fourier-series methods and partial differential equations.

01208281  n1sRNIULI9U 1(0-3-2)
(Workshop Practice)

Ujtanisiieafunisldiaiesiiotn taiesilovns ia3esdloluliln Yan gunsal
dufununiang uden unds nuda uedeuds vulll MusTuure 1
Inuagdiannseding uavaulasadelunsldau

Practices in the use of measurement devices, hand tools, power tools,
materials and accessories in mechanical works, welding, machining, wood
works, piping system, electrical and electronics works, and safety.

012083117  n1seenuUUIAesdnIna 3(3-0-6)
(Machine Design)
IgiidoaSeunnou: 01208223

Mﬁﬂmﬂﬁ%@ﬂmi@@ﬂLLUU%NLﬂ%@\‘iﬂa AuaNURYeIIEn NOU)AINELNIY N3
ponuUUTudATeTnINaet1eie aen maden fdauuuinde Au uazadn
WAt au3e es anginds yadeUsenu adugnlu wsn aand atewiu 1 nsld
AeufinmeslunIsoanwuuIAIesdnINa

Fundamental of mechanical design. Properties of materials. Theories of
failure. Design of simple machine elements. Rivets. Welding. Screw
fasteners. Keys and pins. Shafts. Springs. Gears. Power screws. Couplings.
Bearings. Brakes. Clutches. Belts. Chains. Use of computer in machine design.

01208321"  narmanivanAiesdnina 3(3-0-6)
(Mechanics of Machinery)
AiidoaSeunnou: 01208222

nalnA1g 9 KarnITIATITRNITVIA AMUEILaTALLS BT udIuTeanaln
nMsnTziisarnsedeuiifistulueiesinana mstsliAnnaluinaivay
warlunafiadeuiindulunduan nsldreufinmeslunsiinseinsindeuiivas
wsdlunamansvenaiesdnsna

Mechanisms and analysis of displacements. Velocity and acceleration of

their members. Analysis of forces and motions in machines. Balancing of

** 58391UTUUT
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rotation and reciprocation masses. Use of computer in motion and force
analysis of mechanics of machinery.
01208322"  M1sdwTna 3(3-0-6)
(Mechanical Vibrations)
AvriidpaSeuannou: 01208271
MIMBUUTIaemAdinmanivesszuuiaiana seuuliiin uwarssuulense
an miﬁ"uLLUU’SaiwaﬂizUUMﬁﬁzﬁu%uﬂ’amLa%'LLazmifé’ﬂaaﬂ nsdudosanns

nszviwewssiluansluda msdrasauaznisussand anulidaunanisuyu ns

'
[y

ULﬁ@Qﬂﬁﬂﬂ’]iLﬂéSUﬁ%@ﬁﬁ’m ﬂ’ﬁLLEJﬂﬂ’ﬁé‘Ju ﬂ?i’?ﬂﬂ’]iéju ﬂ?i’gULLUUSZQJL’Jﬂi’]'J
T 300-AMNILazNNSIIa0Y Maduvesszuuiiivarsseduiuanuad aunisves
A1NTIUY

Mathematical modeling of mechanical, electrical, and hydraulic systems.

Free vibration of systems with one degree of freedom and simulation.
Forced harmonic vibration. Simulation and applications - rotating
unbalance, support motion vibration, vibration isolation, vibration
measurement. Transient vibration, Runge-Kutta method, and simulation.
Vibration of systems with multi-degrees of freedom. Lagrange’s equation.

01208331  wAluladeueus 3(3-0-6)
(Automotive Technology)

faslasaswessnsud NsuYenASoLd SEUUNADAY STULEe
B sruuinedemds sruugnandn sTUVan uAT1Sa SEUUANIAY SEUUTas
819 STUUTUAD warsruutiduiden

Automotive body and frame, engine operation, lubrication systems,

cooling systems, fuel delivery systems, ignition systems, starting and
charging systems, power train systems, suspension systems, braking, and
steering systems.

012083417 N1998NLUUTEUUNNAILTOU 3(3-0-6)
(Thermal System Design)

Jufiseaseuannow: 01208241

“* 91e2UTUUTS
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v v o w v v o

ninshdaazigdnsnisviannudu mussgndldngdeiinilwazngdofiaes
YosgammamansfuszUUNIsANNSeu nsesnuuuiildanuldvesszuunisany
You msarsaunisandeya nsadrsuvudasaaieslenisainufou nsdans
STUUAEMIMANETgR NMTleTeiduasygaans
Power cycles and refrigeration cycles. Applications of first and second
law of thermodynamics to thermal systems. Workable design of thermal
systems. Equation fittings. Modeling thermal equipment. System simulation
and optimization. Economic analysis.
01208342"  AenIsUlSINANNAT 3(3-0-6)
(Power Plant Engineering)
Afisesdeunnnen: 01208241
ndnNsveslswands mamuaniszinan Tsmanmdsled Tsmanmds

[V

fatufauaslssmdnidmdinnuiousiy Wewdwazniswilud wdestuinle
i gunsalnsdumUuagngunefiiades feiuled ssuuthavwdunazi
fou szvuihmuudeu lswdnfdmdsnuiuades lswdafdmdaih nsaounu
uaztazeaie AmUasnfelulsmwanids insvgmanslasudniiduay nanszny
fedaIndo
Principles of power plants. Load calculation. Steam power plant. Gas
turbine and combined cycle power plant. Fuel and combustion. Steam
generator. Combustion equipment and regulation. Steam turbine.
Condensate and feed water systems. Circulating water system. Nuclear
power plant. Hydro power plant. Control and instrumentation. Power plant
safety. Power plant economics and environmental impacts.
012083517 nisanelounusou 3(3-0-6)
(Heat Transfer)
Apiieadeusnniou: 01208271
NANNITVOINITANBINAINTOULABNITUT NITWILAZNITUHTIE aN1NN1TEIELW
auSeunuuasiivarlinafilunils aos wioanuiia qUﬂ'ﬁaﬁLLaﬂLUgaum’m%ﬁlu N9

LADALAZNITAIULLY

Principles of heat transfer by conduction, convection and radiation,

** 58391UTUUT
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steady and unsteady state condition in one, two or three dimensional heat
transfer, heat exchanger, boiling and condensation.
ALy 3(3-0-6)
(Refrigeration)
AniidoaFounneu: 01208241 uag 01208242

N15U52NAlEIIUNI5IAEU NENNITNQUNNAFIEAS N1TOBNUUUNT
AszANUdUreITEUUAIEY a1svihaudulazauandd Tginsdale A1
SsydvBaussour malnnesisruuRoNsaees n1seenuuugUnTaisEve N3
sanuuvgUnsalmunly nsesnsuuldasuiiamestiodiniunisvinanuiy
nIiANY

Applications of refrigeration. Thermodynamic principles. Cooling load
design for refrigeration systems. Refrigerant and their properties. Vapor
compression cycle. Coefficient of performance. Compressor analysis.
Evaporator design. Condenser design. Computer aided design for
refrigeration. Case studies.
nsusuenALazn1sUesiusAAsiy 3(3-0-6)
(Air Conditioning and Fire Protection)
'3mﬁéfmﬁwmﬁau: 01208241 way 01208242

nsUseyndldaunsusueInia NN300NLUUATTEAIEUYRITTUUUSUBNA
MyaNgAdmnssuldneuiamesiidmsunisyauduvesszuuliuenie
NANATIATIEALELATIUATN NTIATIERAMUTDUSUNE N1TIATIZRAINTOULNS
snTduAUSpUdUEvDRY N1TAATIERIAYIBANLLTULALIEUIUIUATT AT
panwuuldrauiiwestisdmiunsinseilalaswnsn n1sussendldanussuy
Jasdudndde gunsaluazniseanuuudwuiandiniunislesiudndde
NIUANY

Applications of air conditioning. Cooling load design for air conditioning
systems. Computer aided engineering for cooling load of air-conditioning
systems. Principle of psychrometric analysis. Sensible heat analysis. Latent
heat analysis. Room sensible heat ratio. Cooling coil & Process line analysis.

Computer aided design for psychrometric analysis. Applications of fire

* s UnA bAl
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protection systems. Equipment and conceptual design for fire protection.
Case studies.
012083717  MsAIUANBALWITA 3(3-0-6)
(Automatic Control)
Apiideadeusnniou: 01208271
N33180UVULTINarEnsY8IsTUL HendunisatsloulasuunIniLuuudeon
N13A7UANLULLTA-Un wazuuuiiled n1suiaun1sayiusiuusssunInleisnis
wasanUany nsnevauesfiuUsasununan nMsleseiiaiissnmessyuy
AEATNIUAUTDITIN mimauaumﬁiammﬁluasLLamﬁﬁayja N1999NLUVBAYNIT
UFuuauseaninimvesssuuaiuay sedsuisusglianiug n1saiuaAuueun
5uLma§LﬁmJaﬂai'§W§ﬂLLazﬁmmﬂﬂizawﬁLﬁmﬁu N159188958UY
System dynamic modeling. Transfer function and block diagram. On-off
control and PID control. Solution of ordinary differential equation using
Laplace transformation. Time variable response. Analysis of system stability
by root-locus method. Frequency response and data display. Design and
improvement of control system efficiency. State-space method. Robotic
control. Internet of things and artificial intelligence. System simulation.
01208381"  UfTANMTAmNIsUAToINa | 1(0-3-2)
(Mechanical Engineering Laboratory 1)
AniifeaFounneu: 01208201 w3 01208221
MuneassluiiunaaIa@nsiningsy naransveuls guunanians Jan
AMnTIN uaznamanivadlva
Experimental works in the areas of engineering mechanics, solid
mechanics, thermodynamics, engineering materials and fluid mechanics.
01208382  UFTAMTAmnsanededna I 1(0-3-2)
(Mechanical Engineering Laboratory II)
Apiidoaseusnneu: 01208241
NuneaaedlusiuNsaIemaNTou Ienssulsmdninds n1saruaANdnluda

nMsUsUeINALaLIASBIININATRL A

“* 91e2UTUUTS
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01208411

01208412

01208413
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Experimental works in the areas of heat transfer, power plant
engineering, automatic control, air conditioning and fluid machinery.
nsfnUfuRmuaTesna 1(0-3-2)
(Mechanical Workshop Practice)

Apiideadusnniou: 01208281

Uftanisafreineranuduglunisldiaiesining iniesdialuiin nesile
F1euaziaiesiotanatsviin n1snaunun1sudn nisdenldindesfionas
\3esdnsna ﬂ’]iﬂﬁﬁ’amiﬁugﬂsﬁmm%aLLazmﬁﬂssﬂausﬁmm

Skill building practices in the use of machines, power tools, hand tools,
various measurement devices. Process planning, tools and machines
selection, real part fabrication and mechanical assembly fitting practices are
carried out through term project assignment.

NSPUILUNITODNUULTNAATBINA 3(3-0-6)
(Mechanical Design Processes)

N1508NWUUNINATEING Q’aamwu NUDONLUU NTTUIUNITOBNLUU N3
TNURUNITIDAUUY NITASIUUIAA NIFUTTHULUIAA N5 1NARA U9 N3
Usziundn o

Mechanical design, designers, design teams, design process, planning for
design, concept generation, concept evaluation, product generation,
product evaluation.

NINAIUIHARA U 3(3-0-6)
(Product Development)

Aiidoaseusnneu: 01208311
Fumoulunszurunisimundndusiusgnaufie n1sszyaufesnis n1s
MVUAANSNYULVBINAAIMI N1TRBNLUUTEAULUIAA N1TOBNLUUTIEALLBEN
mMsasanaztsadiudusuu nseenuuuiiieliannsandauazUsenould nsudn
gy niwddunisdyan

Steps in product development process including needs identification,
specification, conceptual design, detailed design, prototyping and
evaluation, design for manufacture and assembly, production, cost,
intellectual property.
uAR/uAL d1TUIFINTIILATeINa 3(3-0-6)
(CAD/CAM for Mechanical Engineering)
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01208415

01208416
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g1inuasuazreNdLsEmSuLAR/uAL N3adauUsaesanLdfvesTuduLaY
M3UsENoU MslBuLUUTIBazBen N1STUIALAZINMIIAIILARIALAR DU
LSRN AN5I9TER WANEIMTUUNR AR

Hardware and software for CAD/CAM, part modeling and assembly, detail
drawing, geometric dimensioning and tolerancing, bill of materials, CAM for
turning and milling.

\w3nednsnadiduiuasnsdeulusunsy 3(3-0-6)
(CNC Machine and Programming)

Usehnnuaaeseadninatidud nszuiunisudnuwasn1snawny waluladnisdn
Tave ns@eulsunsudiduidmiuedenduanaiein

Type of CNC machines, manufacturing process and planning, metal
cutting technology, CNC programming for turning and milling machines.
ﬂ’liL‘ﬁULf\’f’]“Uaﬂﬁqiﬁﬁlﬁﬁﬂ%uaﬂﬁﬂiimLﬂ%aﬂﬂa 3(3-0-6)
(Entrepreneurship for Mechanical Engineering)

N13ANASINETIA N1INAUINERAL Llon1an19n130aIn nannguuedI iy
[W198955AY  N1TTANITNNITRU N1TTANIIARIARALNITUIUITNTNEINTUYWE
msﬁ’aﬁmi@mﬁamw%mi

Creative thinking, product development, market opportunity, legal
aspects in entrepreneurship, entrepreneurial financial, marketing and human
resource management, financial accounting for management.
nsdanistasanisdmsuiemnssaaiana 3(3-0-6)
(Project Management for Mechanical Engineering)

nsdanislassnanaimnssadesiu maseaumulumsdndunissshadesiy
mwﬁmwﬂuﬁmLLazmif{i’mmw%’wmﬂmmaLﬁaw’m nsruauNsiadedndng
Dosiu indesdiolunmsdnnislassnismdimnssy eradufihduiviamng ms
AneUN1sALHLlATINTNIAAINTTY NMIALEUNISIATINITNNESAY Msdadula
WATNISIANITAILINGM

Introduction to engineering project management. Introduction to fund
raising for engineering business. Introduction to teamworking and human

resource management. Introduction to procurement procedure. Engineering
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project management tools. Leadership for engineers. Engineering project
execution. Running business projects. Decision making and crisis
management.

01208417 mi?iaaﬁl,ﬁaﬁjﬁﬁﬁﬂ’mimLLazmﬁmms 3(3-0-6)
(Engineering Business and Management Communication)

msdamsgsiadmnssy  vinwensdeans  vimenImsdeasdiniugina

AMINTTULAZNAITIANIT  TINBENITUNAUDNAIIY YInBeNI¥INIY NTTsudluanay
g Madeuneaunanaia  inwensiesgsieimne sdeans
Uszanduius nsdeansnismann nsdeansdmsugiin

Engineering business management. Communication skills. Communication
resources for engineering business and management. Oral presentation
skills. Body language skills. Email and letter writing. Technical report writing.
Engineering business negotiation skills. Communicating public relations.
Marketing communications. Communication for leadership.

01208421  Faaundnsimdosdu 3(3-0-6)
(Introduction to Finite Element Methods)

WWIARYRYISANNTNAAR N13as1egRsUTIUSHarITNISWUIHY MsasisgnIves
WanrBnirindmsumsiesivinuvaindadurowondanarlaseadng nsane
Tounnudoulureuds waznsluavesvedlaa

Concept of finite element method, integral formulations and variational
methods, formulation of finite element methods for analysis of linear static
solids and structures, heat transfer in solids, and fluid flow.

01208422  warnansveslvadsuandedu 3(3-0-6)
(Introduction to Computational Fluid Dynamics)

WUIARYBINArFIAA YRS laLTIAIUIA AUNITNITUINITRINITINE A5UTNIAT
3110 N13UsEYNATRNALITNIINaAIansvolnalBamuINdInTuUNITInakuy
s1uBsuuaruuuiutunieluvie nisluakiudsineine nslnauaznisanslou
auseuluiesusueinie msarelounnuseulugunsaldidnnselind n1sadis
wuudassnsiiamasiudluies

Concept of computational fluid dynamics, transport equations of flow,
finite volume method, application of computational fluid dynamics software
for laminar and turbulent flows in a pipe, flow over obstacles, flow and

heat transfer in an air-conditioned room, heat transfer in an electronic
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equipment, modeling of fire in a room.
01208423  3FINTIUTINAANENT 3(3-0-6)
(Biomechanics Engineering)
nafanskarnaransvesswaeuiivessinie ndaile Yedeuaziale nis
AATELs AuduLaraAIInYeinsrgn némiouandee mUszynd
Amnssuinamansiueiesilouazgunsavnanisunng
Mechanics and dynamics of body motion, muscle, joints and heart,
analysis of force, stress and strain of bone, muscle and tissue, applications
of biomechanics engineering to medical equipment and instrument.
01208424"  n1sUszenaldIiaTesaglWludeduuddmiuianmeulnds 3(2-3-6)
(Application of Finite Element Analysis for Composite Materials)
Afidoaseunnnou: 01208223
Tanpeulndnwuunedwesiasumeduly naranivesianeailonseln ngud
AANAANNTEAToUWAY AMLLELLTeINANSeu ALudaLswewuSadeu
LUUTIARBIUIANA NTLUBeFIUA N13TaesTanaoulndes Feulvvauwn s
ApTziluvataedy anuliaiomislasasng
Fiber-reinforced polymer-matrix composites. Mechanics of orthotropic
materials. Classical lamination theory. Thermal stress, Strength of laminates.
Geometric modeling. Meshing. Composite modeling. Boundary conditions.
Linear static analysis. Structural instability.
01208426  \A3psdnsnavesiug 3(3-0-6)
(Fluid Machinery)
Apiieaseusnmiou: 01208242
noufiuarnisesnuuuiniesdngnafeiu dnuvuzianis aussaurLaynig
Uszgndiinay w3entn A3eesh LLaSLﬂ‘%’dQQU syuulansodnuaziuugn
Theory and design of turbomachinery, characteristics, performance and
application of fans, blowers, compressors, and pumps, hydraulic and

pneumatic systems.

** 5e31UTUUT
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\3esdnsnaneains 3(3-0-6)
(Construction Machinery)
Apiideadeusnniou: 01208321

%u&hmgagmﬁm 9 P0uA3098NINA iﬂLL‘VliﬂLm@%LLﬁ%qUﬂiﬂjﬁLﬁlﬁJ’J%@\‘i 309
I0YAN INUVIINN 3ﬂLﬂi®LLa8Lﬂ%EN5® m%’lmé'mmﬂ']mt,azLﬂ%’lmmz AsLaenty
\A30e3NINaNead e MIVIIUNUIIULALNNSIANTS

Basic machine components, tractors and related equipment, excavating
equipment, scrapers, trucks, grading and compacting equipment,
compressors and drills, selection of construction equipment, planning and
management.
nsdanisenuasesdnsna 3(3-0-6)
(Equipment Management)

mannsInnsiuAIsingna ML MIMUANLALATUTTEuNANSTY
U MIUIRSNIMaZNIIToLLEN N15AIVANAIUEE G

Principles of equipment management, planning, control and evaluation
of equipment utilization, maintenance and repair, spare parts control.
N1990NLUUEUBUALTADUN LAY 3(2-3-6)
(Computer-aided Automotive Design)

NSWBUKUUIIRIEABNTINT N13AT19gUNTATUIAAlUAUER N1FRBNLUY
%udaugﬂmaéfu N1980NKUUTUNTIRILAT N15a5193UNTWTUINT AsUsenau
Fudu nsauudsnuaedii

Computer sketching, 3-dimensional geometrical object construction, solid
part design, surface object design, volume object construction, part
assembly, 2-dimensional working drawing.

WAAANITUDILIUUR 3(3-0-6)
(Automotive Vehicle Dynamics)
ApiidoaSeunnou: 01208222

NUIYUINTFIU LSIEUREEIUELS WIITUAREU AINLTIVBIEIUEUA NI5IUTN
AUTIOUTVOLATIUA LAz BN LA N1SendnsImaifes Snvazianizues
L8 ININNITUIAUTABURA

Standard units, vehicle resistances, traction force, acceleration of
vehicles, braking, engine and vehicle performance, gear ratio selection,

vehicle handling characteristics.
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01208433  WANIUNNLEDNAINTULIUUA 3(3-0-6)
(Alternative Energy for Vehicles)
Apiideadeusnniou: 01208331
\A3098UAIAEUR STUURgsITUTIRdmTUTasud szuuAtedlnsidian
uasgIuAMEUasnfy seuulauda sooudlnin wuawedsasud vetmasliii
wadieimds sruusosuadifemas wisseufidomdmaneidonas
Automotive engines, automotive natural gas system, liquefied petroleun
gas system, safety standard, hybrid systems, electric vehicles, automotive
batteries, electric motors, fuel cells, fuel cell supporting systems, flexible fue
engines.
01208434 p3essudmnlnginiely 3(3-0-6)
(Internal Combustion Engines)
Afisasdeunnneu: 01208241
U NLagNENNITYILYE HATELUA N151TABSUBINITOONRUULAZNTT
¥ Wemawaznswnlng ’?gﬁﬂimiﬁﬂmmmLﬂéaaauﬁqmma ASLUIUNIT
wanasufng msunludiluedeseuignszidadeyssmeliuazqasyidasonis
9n NMSNANATY U1ATFIULAZNITAIVANNANY mﬂiuiagsﬂguqaﬁm%Lﬂ%"awwﬁl,m
Tniinelu
Engine types and operation. Engine design and operating parameters.
Fuels and combustion. Ideal engine operating cycles. Gas exchange
processes. Combustion in spark-ignition and compression-ignition engines.
Pollutant formation. Emission standards and control. Advanced technologies
for internal combustion engines.
012084357  N13AIVANLATYNIBINIAINTOLUA 3(3-0-6)
(Control of Air Pollution from Automobiles)
3%7%5@&58‘1&1581& 01208241 waz 01208331
LA BYN90INIAINNLAT B UAULTULAZ AT DL URALYA IRTTIULAZN RUY
ToUeAUdImMSTUNIIAITUANNATYNIIDINIAIINTALUA nMsiauafivuaztuneuns

AU WALLLATAINTUNITAIVANNANEIINTOUUA UNAINGIUNIUFENGUTY
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NIAIVANLANY
Air pollution from gasoline and diesel engines. Standards and regulations
for air pollution control from automobiles. Emissions measurements and
test procedures. Technologies for emissions control from automobiles.
Alternative energy sources for emission control.
01208436~  3AINTTUILUULUAAES 3(3-0-6)
(Battery System Engineering)

o o o

FandmSunisuUamasanuuasAnAundanu guvnamansuagnszuIuns
iiwiausuaawaaﬂlvdﬁwmﬁ ﬂ’]ﬁ‘VI@ﬁ@ULLUWLW@%‘I msa%ﬁummﬁaauwmmaé N9
{HONANNUBILUAADT TEUULIMTIANSUUAADS SrUuUImsdnnisanmgdl ns
ﬂ']U?]ﬂJi%U‘ULL‘UG]LG]E]%i mimﬁmgml,umma?ﬁ

Materials for energy conversion and storage. Thermodynamics and
transport processes of electrochemical cell. Battery testing. Battery
modelling. Battery degradation. Battery management systems. Thermal
management systems. Control of battery systems. Battery pack
manufacturing.

01208437  NIFTIUTZUVIUUA 3(3-0-6)
(Vehicle System Integration)

IgiidoaSeunnou: 01208331 uay 01208371

NFEUINIEULULT N13a519MUUTIa04UaEN15INABINTIINU N1TEBAKUY
fiuuvdrasadug sruviasiiassmsiauening ssuvsasiiasseniaund
MINTIVEEULANTUsTRUTEUY YneuAuwuuBiannsedngd nsetiefniuny

V-model development, system modeling and simulation, model-based
design, software-in-the-loop, hardware-in-the-loop, system verification and
validation, electronic control unit, controller area network.

01208438  wAlulagnIHARE LU 3(1-4-4)
(Automotive Manufacturing Technology)

ASTUIUNITNARA ﬂizmumsm%m%uahuiam Nag@hn LLﬁ%EJ'NELUEJ'mEJUGT i
nsAnwLeNanTuT

Automotive body production, metal, plastic and rubber parts

manufacturing process, field trip required.

“* 91g2UTUUTS
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01208441  Aennssunisulng 3(3-0-6)
(Combustion Engineering)
Apiideadeusnniou: 01208241
mawlndfuazguniadl UssinnuazandRvendemds saumansiafidowiu
n153nsevdn slinvealadli n1suszendlunisenivdluanugnainnssy nns
AUALLATYLAYHATIRAWIN SO
Combustion and thermochemistry. Fuel types and properties.
Introduction to chemical kinetics. Ignition. Flame types. Industrial
combustion applications. Control of pollution and environmental effects.
01208442"  N1FIANITUALLATYAIARSUBING MY 3(3-0-6)
(Energy Management and Economics)
3%1ﬁ§1’mt§aumdau: 01208241 way 01205201
A01UNTUNTUIURALUUIANVRINITOUSNYNE 1Y nATlAN1SATIVIALAY

3

ATIEANTIENGINU AITATUIUAINITANUNAIINSDUTILUDIDIATUALUGIAT

U s

n1seysnendnuluszuuanudouwazliin n1sdanisnasaulueinisuas
gREvNTIN MTlTElATYganindanuardanndonsunslindany
Energy situation and concepts of energy conservation. Energy audits.
Calculation of the overall thermal transfer value and the roof thermal
transfer value. Energy conservation in thermal and electrical system. Energy
management in buildings and industry. Energy economics analysis and
energy usage environment.
01208443  JAINTIUAY 3(3-0-6)
(Gas Engineering)
audAvesfiTuarsTUUNIINAY NTUENUAZATELIUNISKENTIY N138AATY N3
Jafing mMsdnuanieatiunisivalurievesing
Properties of gases and distillation system, gas separation and process,
gas compression, gas measurement, calculation of gas flow in pipe.
01208444  Irnssudedorfindidedu 3(3-0-6)

(Introduction to Solar Engineering)

JefidoaSeuinnou: 01208351

** 5e31UTUUT
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01208446
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NMIANUIUAUAUUBIN9DTRE N15AUINSEeTng AduSdondinduay
guNIlazauNE Y NTUTBEUANEAIMNIIAINTTULALNILATYTANAAT N3
WURINEINY NMS9RNKUUTEUULAEMIUsEENAldnasnuuaseing

The sun’s position calculation, solar radiation calculation, solar collector
and energy storage, feasible study in engineering and economics, energy
conversion, system design and applications of solar energy.

W3 DsBuA A 3(3-0-6)
(Gas Turbine Engines)
Afisesdeunnten: 01208241

CY

UsziAuazguumamanivasiniessudfuiufing wamaniuesing iadesoud
Fafufrendnmdunan wiesouddaiufigdmiunistuinioundasiu
AOUNTAWDS sTuUgnsziln e vduaziide fviulaznisnaodu n1s
Fengunsailfimuneiu sruvaninuazszuunaodu nansznuduindenain
\3esuAfaufY

History and thermodynamics of gas turbine engines. Gas dynamics. Shaft-
power gas turbine engines. Gas turbine engines for aircraft propulsion.
Compressor. Ignition system. Combustion chamber and nozzle. Turbine and
cooling. Component matching. Starting system and lubrication system.
Environmental impacts from gas turbine engines.
nsfiunseneloumuseudodu 3(3-0-6)
(Introduction to Heat Transfer Enhancement)

Afisesdeunnteu: 01208351

nseheleumudoulasnisw fugrumsiiunsdreleuninufou waians
dunselouanudou madiuiuiiin msldfagusu msldududn nsusuiiuia
vie MseenuuuMsiinnsareleuanudeulurie nsinsizinisfiunisaslou
Ansouluve

Convective heat transfer. Basic of heat transfer enhancement. Heat
transfer enhancement technique. Surface extension. Use of porous media.

Use of twist plate. Modification of pipe surface. Design of piping heat

** 5e31UTUUT
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transfer enhancement. Analysis of piping heat transfer enhancement.
01208447  warnan3vosfing 3(3-0-6)
(Gas Dynamics)
AiideaSeuinnou: 01208241 wag 01208242
mslwauvuguiald nslvalewunsedn adufonund nislwaiifananden
nu nstuaiiinisanewmennudeu nismaiilulunds aeswazaudia aduden
GER
Compressible flow, isentropic flow, normal shock wave, flow with friction,
flow with heat transfer, generalized one, two and three dimensional flow,
oblique shock waves.
01208448  wanunanmuosdu 3(3-0-6)
(Introduction to Renewable Energy)
WNAIAZYUAYDINAIUNALNY ﬂizU’Juﬂ’]iLU?ﬂlEJHE‘UWﬁNWULLﬁ%%%ﬂﬁLﬁU
gunsaluaz s AINaluNszUILMIIUABLTUNE Y MIUsziduumamEsny
NANY
Sources and types of renewable energy, energy conversion processes
and storage methods, equipments and implementations in energy
conversion processes, evaluation of renewable energy sources.
01208449  N1INTIVADUNSINUY 3(2-3-6)
(Energy Audits)
ApiidouSeusnneu: 01208241
nMsIesznarn1sinaussauslussuuUsuona ssuuvhanudu ssuuuas
adrmarsvuuriindeuluetnsnideduaslseny maianisiaduiunis
ATIFADUNANU NTOUTNUNEINY
Analysis and measurement of performance for heating, ventilating, and
air conditioning systems, refrigeration systems, lighting and hot water
systems in commercial and industrial buildings, measurement techniques
for energy audits, energy conservation.
012084517  M139ANULEUINANMNTITY 3(3-0-6)

(Industrial Refrigeration)

** 5e31UTUUT
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01208453"
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Afidoaseunnou: 01208352

shewihanudu dhdundedy gunsalanANiL SeuuAIUANWUUlITN sTUY
A3197 NMTPONLUUTEUUMONAEET SEUUANEULUUMANESEAUAILA Yo aLdu
nmsausuemsiaen1syilndu lasledind anudeulddn ssuuanufunuy
dvleth Tpdnsenmauaztesiingiindg mssenuuuszuuiaiuuaznisins

Refrigerant, lubricating oil, expansion device, electrical control,
monitoring systems, refrigerant piping and vessel design, multi-pressure
refrigeration process, cold storage , food preservation by cooling, cryogenic,
thermal-electric, steam jet refrigeration system, air cycle and vortex tube,
design of refrigeration system and installation.
msUszendldaussuulivenmasazssuurinauiy 3(3-0-6)
(Applications of Air Conditioning and Refrigeration Systems)
IiidoaSeunnou: 01208352 uay 01208353

NANNITVDINITILUIEDINA muﬁanﬁﬁmauLLasmiﬂ"muﬂﬂmﬁﬂwmz
NANUIBUALNANNAIN UINTFIUEINTUNITIZUIEDINIA NI1TOONUUULTY
UTgA1B50 9 NMTUATIZRANTIOULVRINAAN N1T98NLUUTEUUNTEIIDAULAT TEUY
Vioau miﬂizqﬂm“[,%jmuﬁm%ﬁmazmﬂ syvuesewhtdy msdonsyuutiun
ma‘am‘uquLLazq‘dﬂizﬁﬂigﬂauﬁm%mzuuviaﬁgﬂ AM38DALUUSEUUTON 113
panuuuldraniiwesiie nIdlAne

Ventilation principle. Fan selection and specification. Laws and
regulations. Standards for ventilation. Performance based design. Fan
performance analysis. Air distribution and duct system design. Clean room
application. Water chiller system. Selection of water pump. Control valve
and accessories in piping system. Water piping design. Computer aided
design. Case studies.
m‘iaaﬂLLUU%UUVIIEJE%W%JUE]’Wm‘iLLaﬂi\‘imuqmaﬂﬁﬂﬁu 3(3-0-6)
(Piping Design for Buildings and Industrial Factories)
Aiidoaseunnou: 01208242

UINTFIUNTORNKUY N nEasdatesduNeItasiunITeaniuLrie ssuLYie

* 583N bl
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Jandn MNAIRIUANLAZRUNTIUTENBY ARETTTR NNSPBARUUITTUUFVIAUIA N3
E]%]ﬂLLUUiSUUi/iE]TE’]%@U ﬂ?i@@ﬂLLUU?%UUVi@i@ﬁ’] ﬂ?i@@ﬂLLUUi%UUVi@ﬁWﬁULW%Q

Design standard. Laws and regulations related to piping design. Piping
system. Water pump. Control valve and accessories. Installation. Design of
sanitary system. Design of hot water system. Design of steam piping system.
Design of water-based fire protection piping system.
N1358UNINALURNEIMINTTY 3(3-0-6)
(Industrial Ventilation)
Apiideeusnmiou: 01208242

MANNITIEUIEEINIA N1579319 NTAIUANAIINTU N1FRRNLULER gndmSy
URNIZDENIN N159DNKUUITEUUTLUIEDINA mmmﬁmuazmnmwmﬁuﬁau
A1IANUATIYNITINGALLOYA NITNAFBUITUUTZUIYBINA Qﬂﬂiﬂjﬁ’]ﬂ’mm
PN

Principle of ventilation, dilution ventilation, ventilation for heat control,
hood design, specific operations, design procedure, make-up and
recirculated air, construction specifications, testing of ventilation systems, air
cleaning devices.
gunsalmuauuaznsUssendldnulussuudiuonie 3(3-0-6)
(Control Elements and Applications in Air Conditioning Systems)
Apiieaseusnmiou: 01208353

nihilveanisauauiuUsilimuan gauszasduesnisaunl Bnsaunu
ﬂ?iﬂﬂ]‘Uf‘jllﬂ’]ilViﬁ?J@ﬂ‘U@ﬂL%ﬁ’J ﬂ’ﬁﬂ’JU@Mﬂ’]{LWa“U@Q@’]ﬂ’lﬁ msmuquqm‘mﬁ
nsmUANANLAY gUnsalnuAueng 9 Tussuuuiueinia Anwinisldiedesile
Annsfass AnnsthyssnwuesUfointmmdonniadeussnulseney

Function of control variable, control purpose, control methods, control
of liquid flow, air flow, temperature, humidity, control elements in air
conditioning system. Study in use of instruments, installation practice,
operation and maintenance, compilation into written reports.
nanni1sUonusaasie 3(3-0-6)
(Principles of Fire Protection)

v A v

nanN15U0aNUdARNY UseinnuaIdnRfuuazn1StaanaIsnuLnGs wafnssuues

uywdlumanisalindsnll euvasndevestindudadds wannislesiugnaase

IS I a LY a dy e 4 [
UUNEINLaZ NN NV ITUUAULNAIUBIAY nseRNLUUBNAS UasnnY
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01208464
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[

NAASY N153ALNUToINUSARAY N199TIA@BUAINUADAABAINDAARAE NS
AATZNSUNTIBINEAASY

Principles of fire protection, fire classifications and selection of
extinguishers, human behavior in fires, safety to life from fire, principles of
passive and active fire protection, fundamental of fire suppression systems,
building fire safety design, fire safety planning, fire safety inspection, fire
hazard analysis.

NVINEAIUANEIATTLATIIN T IUN T U UdAASTY 3(3-0-6)
(Building Codes and Fire Codes)

NOYUIEAIUANDIATTLALNINTFIUNT TR USRASY N1TIATIERYAUTEaNA
wazn1stsAuldnguaneaIuAteNAs N1TATIEinsgIunsUesiudadduaina
wazaasUsEnAlng %aﬁaﬁuuamgwmaﬁmﬁuﬁ'u 9 ﬁLﬁIEJTﬁENﬁJUﬂ{]MMWEJﬂQUQM
91A15 NWINsYRINgranskazinsgunstesiudaaseluUsewmelng

Building codes and fire codes, analysis of the purpose and enforcement
of building codes, analysis of international and local fire codes, regulations
and local laws relating to building codes, development of building codes
and fire codes in Thailand.

VB AZN1T0BNRUUTTUUAUNEISRLUITA 3(3-0-6)
(Theory and Design of Automatic Fire Suppression Systems)

VOB LATUINITFIUVDITEUUAUNGISALUTALUUATN 9 NITIATIZILALNIS
onszuuiinszaethduimdsdnlutfuazqunsaiuszney n1seanuuusEUL
nsraetumAESEluR ssuufeiunds seuulily wazansiauiaiuinds

Theory and approval standards of automatic fire suppression systems,
analysis and selection of automatic sprinkler systems and their components,
design of automatic sprinkler systems, gaseous fire suppression systems,
foam and dry chemical fire suppression systems.
sruuwIsmnmaalnduasssuuaiunuaul 3(3-0-6)
(Fire Alarm and Smoke Control System)

wé“ﬂmaﬁuaﬁwuLL%JGLW}Lwaﬂlwﬁuazqﬂﬂiﬂiﬁ]i’;ﬁ]%h\luamfﬂw NTILATIZU
935U BANEInTUazgUNIlUTENaY WINTFIULALNITRONKUUTE VUK
waslnduazsruumvauaiuln ndniazniseankuuszuUAIUANATUlLagSEUY
9ne1n1e wuudnasandsinlidniussuuauauaiuly

Principles of fire alarm system and smoke and fire detectors, analysis of
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fire alarm circuits and components, standards and design of fire alarm and
smoke control systems, principles and design of smoke control and air
pressurized system, fire model for smoke control system.
01208465  M1slATzindssteludaimnssunsdesiudadsie 3(3-0-6)
(Risk Analysis in Fire Protection Engineering)
nguiuasndnmsiinnegirnuidsaisluddmnsunsteaiudadde n1sin
LazNIsTIMUNANLAstY n15UsAudsdedienisuseiu wisadouas

[

gnsmhdnAudssdamnssy  MIdawisunisuiuanuanyids e

)

LLﬁ%ﬂ’]i‘:}JﬂV‘l”]LLNTAﬂ’]ﬁU%M’]iﬂ’N@JLéENﬁEJ
Theory and concept of risk analysis in fire protection engineering, risk
identification and measurement, risk management by insurance method, risk
tools, risk engineering methods, preparation for loss adjustments, risk
management analysis and planning.
01208466  Usingnisalsasteitowu 3(3-0-6)
(Introduction to Fire Phenomena)
sysuyAnTswnlndivessnasiy nsaneleunnuseuredadde n1syaRaln n1s
awlnuazdnsiniswbagd nquatulazaiulualdnaiu ndnduainswnlvdlume
Saffy Usingmsaiseddeluiiuiite
Combustion in natural fires heat transfer in fire ignition flame spread and
burning rate fire plume and ceiling jet combustion products in fire enclosure
fire phenomena.
012084717  N1FIAMIAINTIY 3(3-0-6)
(Engineering Measurements)
Apiidoaseusnneu: 01208271

o

nsiaUsunammnssulveglusuvesdyaaliwieldlunsauan fnwn

a

LazUans N133ANISIARBUN AN RLAYZRARY ANULASEA N1Tinavesadlra WS

Y

A v

LLﬁ%LLNﬁ@ ﬂ’]iG]EJUﬁUEN‘VI’NW@fJJa“UENLﬂ‘%ENlIEJ’J
Measuring of engineering quantity in electrical signal for control, study
and display, measurement of motion, pressure, temperature, strain, fluid

flow, forces and torques, dynamic response of measuring devices.

** 5e31UTUUT
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N1388AKUUNITAIUANTEUULTING 3(3-0-6)
(Design of Mechanical System Control)
Aiidoadeuinneu: 01208371

LUUTIA0INAFIERNTVDITTUULTING N1TOBNWUUITUUAIUANBLANNTOTUNE
JEUUAIUANLDWBTINTN N1sAIVANLULKATNITERNLUUTILEAT N1satuAwlaely
lulasTswamesidosdu

Dynamic model of mechanical systems, electronic control system design,
electric motor control system, control and design of PLC, introduction to
control using microprocessor.
mMeUszgnddidnvseindluimnsnuaiesna 3(3-0-6)
(Electronic Application in Mechanical Engineering)
Aiidoaseusnneu: 01205201

gunsaflwihildmaniesna ndnmsviauvesialen ueadd uaznsdanes
winnsilostuvensasilame? miwed Aeuumsimesuarszuunara msihee
wonduazrsasdudinsaunUsvendldlunisoeniuuieasnsldsiad nmsBumesina
NIUARIYDT N19V9UVBRTBLIUAAI TN NANAITVIIUTDITZUUANN & VBsls
BN

Electrical instruments in mechanical systems, characteristics diodes, LED,
and transistors, fundamental concepts of filters, time comparators and
digital circuits, application and design us operational amplifiers, integrated
circuits, relays, transdue interfacing and servomechanicsm, principles of
robotic system.
mMaswesvedlng 3(3-0-6)
(Fluid Power)
Aiidoaseunnnou: 01208242

SEUUNMAIwawediva mwﬁﬁugmLLazﬁmﬁﬂwaﬂuﬁwUﬁﬂé’ﬂsuaqsuaﬂwa YUY
LAZAITENLUVINITLENTOAN STUULATNITODNLUUNITTILUAN N15ATIVEDY
ToUnUaawarn1sUN§ISNYITEUIUNMAweUadlia

Fluid power systems, basic theory and symbols in fluid power systems,
hydraulic systems and circuit design, pneumatic systems and circuit design,

trouble shooting and maintenance in fluid power systems.
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N159180INATAVDITEUY 3(3-0-6)
(System Dynamics Simulation)
Aiideaseuinneu: 01208271
Heunazn1sILUNTzUUNaranstazdulTenou Luuadnranstin AUy
A0ULLATLUUTIA0IBUNA-LDIANA N1TESIUUTIaRsRnransyaaTEuUlni
STUUNNNG 53UV SEUUAMUSU FINTNTE UUNALNEIY SEUULTUEULAY
mMsUszanassuuiilddadu Msshassssuunamanidiegerduasdnie
Definition and classification of dynamic systems and components, state-
variable and input-output models, mathematical modeling of system
components of electrical, mechanical, fluid, and thermal, modeling of
multi-domain systems, nonlinear systems and linear representations of
nonlinear components, simulation techniques using software package.
miﬁauisua\‘iLﬂ%"aﬂﬁm%ﬁmﬂﬁumémﬂa 3(2-3-6)
(Machine Learning for Mechanical Engineering)

JefidoaSeuinnow: 01204111

Ql' a a % 5 & = Y]
‘V]ll']LLagLLU']?‘I@SU'@Qﬂ’]iLiEJUEGU@QLﬂiaQ Wu;ﬁquﬂqﬁLmEJUI‘UﬁLLﬂﬁllﬂ']UqVLWﬁau AN

[%
Y

mumaui%maﬁauﬁmmLﬂ%ﬁa"m%’umu%auiﬂmmmlwaau 1AT9U18UTEa1m
dmsumsiFeudvenaios msUszendlimsseuivenaieduimnssueiona
Background and concept of machine learning. Fundamental of python
programing. Machine leaning algorithm Llibrary for python programing. Neural
networks for machine learning. Applications of machine learning in
mechanical engineering.
yiususgmamnssudody 3(3-0-6)
(Introduction to Industrial Robots)
Afifesdeunnnen: 01208321
Wusudgaanssewiu wnudrdmesiusud saurmansvounauUy
AN AUAIERTYDILVUNALUUTIUNGU TALTIUTDILIUNG NAAIENTUDILUY
ﬂaLLazﬂﬁﬂ'gUQmﬁuauﬁLﬁaqé}’u N13AMUALLITIN N15eRNLUUNALA N1SATUAY

LUUNELTEAINL S ILATA T NLL UBIAY

“* g1g2yUTuUTe

* s1e39 N TUnA LAl
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Introduction to industrial robots, robot reference frames, forwards
manipulator kinematics, inverse manipulator kinematics, Jacobian of
manipulators, manipulator dynamics and introduction to robot controls,
trajectory generation, mechanism design, introduction to hybrid force and
position control.

MMINTIVEDULALIATIZANTEY 3(3-0-6)
(Vibration Monitoring and Analysis)
Afifadeunnneu: 01208322

nsgoutigauuaanisal Mmsdudana synsumiBesuaznisulasy-3esuuy
157 nsTauaziadesdotnnisdu eanisunnsesfiuansnndyyiunisdunasnis
A8y NTMUUAYTINITIADY

Predictive maintenance, mechanical vibration, Fourier series and fast
Fourier transform, vibration measurement and instrumentation, symptoms
of vibration signals, diagnosis, setup of alarm band.

@eiAINITY 3(3-0-6)
(Engineering Acoustics)

UNUIENSUIBN IR eLERY UnddnsunIsunsveddssannunasninides
mMsedeuiivesrdwdedly 1 ff nswedeuiivesndwdedy 3 37 Fedluszuula
ASUNSIEVONEYY WnaenLilalEuIaIsuwnal N1SEEoU NISEINIY NISHALALAY
nsanneuvendss UfTRnsiAeaiudes

Introduction to acoustics, Introduction to the propagation of acoustic
disturbances, one-dimensional acoustic wave motion, waves in three
dimensions, sound in enclosures, sound radiation, multipole sources, sound
reflection, transmission refraction and attenuation, laboratory sessions.
annaAne 6
(Co-operative Education)

nsUfvAnuluaniuyszneunisludnwasninaudinsa eluled
UszaunsalanmsludfoRnuilasuneumang

On the job training as a temporary employee in order to get experience
from the assignment.
mMawealassnudmnssuaiena 1(0-3-2)
(Mechanical Engineering Project Preparation)

ANSIALASYUTDLAUBLATINU N1TATITLDNAITHALIIEITUAIUNINL
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Preparation of project proposal, literature review and progress report.
01208496 3ol zMeimnsTuIATeINa 1-3

(Selected Topics in Mechanical Engineering)

L 4 A

L%@ﬂLQW’]%V]’]ﬁﬂ’miimLﬂ%@ﬂﬂﬁiuisﬁUﬂ%mm’m% Woseaudeululuusay
A1ANTSANEA
Selected topics in mechanical engineering at the bachelor’s degree level.
Topics are subject to change each semester.
01208497  dun 1
(Seminar)
nsthiaue uavafusetdefiinaulamadmnssunionalussduliyaes
Presentation and discussion on current interesting topics in mechanical
engineering at the bachelor's degree level.
01208498  Ugymiiieiy 1-3
(Special Problems)

a

nsAnwIduATIITmnssueIsanaseRuliay1es wazseufeadowiy
F1897U

Study and research in mechanical engineering at the bachelor’s degree
level and compiled into written reports.

01208499  lAseudmnssua3adna 2(0-6-3)
(Mechanical Engineering Projects)
Ffieasounnneu: 01208495
Tasarufiinaulalusausing 4 edimnssuaiena
Projects of practical interest in various fields of mechanical engineering.
02208484*  MNSEEALUULALNTHUIUNTNANTUAIUTE UUSHILITR 3(2-3-6)
(Design and Manufacturing Processes for automation system
parts)

NN59ONWUUSEAULLIAA N1500NLUUTIEazBEA N15eonuUUialfause
nanuazUsznauld e1sansuazgeoNALISAIMSULAR/LAN N1TASINLUUTIABIEY
fifvestudiunagnisUsznou nMavszandsendiainswesisamndndfndimiy
MIIATITRUVAD AT LA UYL danarlAsIEs1e Nsleuluusigaziden n1g
TR ULIALATN T AIUARIALATEUNINTUIAER M1319380 LANFMTUUNG AL
NUAR NMTETTEUUERLWITRN Lagn1sUTEduRuLUY

Conceptual design. Detailed design. Design for manufacture and
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assembly. Hardware and software for CAD/CAM. Part modeling and
assembly. Application of finite element software for analysis of linear static
solids and structures. Detail drawing. Geometric dimensioning and
tolerancing. Bill of materials. CAM for turning and milling. Prototyping
automation and evaluation.
02208485  N1390NLUVDIAUTENBUTBITTUUSNLUTRLAYUEUA 3(2-3-6)
(Components Design for Automatic and Robotic Systems)
szuumandnsnlusiRuuuBangu vusudgmamnssndosiu unudridaes
VUSUA DUANANTUDILVUNARUUATINT FAUAEASVBIRIUNALUUEBUNTU N3
Lﬁaﬂ%udauﬂmmwuﬁuauﬁ msmuqmjuauﬁtﬁaaﬁu N1SLEBNTEUVAIENIU
S84 srUUNMsAassEninsusudlarsEUUSAlLR sTUUMIHARLUUAY N
MesvuUsnludRkaviueud n1wkagnsUsLNTIUEUA
Flexible automation system. Introduction to industrial robots. Robot
reference frames. Forwards manipulator kinematics. Inverse manipulator
kinematics. Selecting robot end effectors. Introduction to robot controls.
Selecting conveyor system. Communication system between robots and
automations. Lean manufacturing. Automation and robot cell layout design.
Robot programming languages and systems.
02208486*  syUUKALNITRBUIUTLATUSTUUAIUANSALWITR 3(1-6-9)
(System and programming of automatic control systems)
mﬁ@ﬂ‘%mmmﬁmﬂiiﬂﬁas_ﬂugﬂﬁumé’@mmh\lﬂ’]Lﬁdsﬂumimwu N9
Jansiadoud Arius RIVEI AMILATEA NTLaTsTedlre usslazisedn A1s
povausnaifveadesdioln msauenseliuaa Ty ndnn1siem
YOITTUUAY 9 V895UV ludALasusud N1599NUUUIEUUAIVAY
didnnsednd FEUUAIUANLBLABS I N15AIUANLUUKAENITRRNLUUTLEAT
gUnsalfAndoseninnunasiaiesdng mimuaulasldlilasinswaees nns
muaulngldreufinges szuunnsAoaIsUULLATEYY SEUUAIUALQUALAELAY
LHG
Measuring of engineering quantity in electrical signal for control.
Measurement of motion, pressure, temperature, strain, fluid flow, forces and
torques. Dynamic response of measuring devices. Electronic control system
design. Interfacing and servomechanism. Principles of automation and

robotic system. Electric motor control system. Control and design of PLC.

* a a 1
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Human machine Interface device. Control using microprocessor. Control
using computer. Network communication system. Supervisory control and
data acquisition system.

02208487*  N1FUTMITIATINTAMTULYTUINTIFUUIUUEUALAE T UY 3(2-3-6)
onluga
(Project management for System Integrator of Robotic and

Automation System)

NT2UIUNITAALTEDNKUY NITAATIATINATIA NI1TTEYAINABINIT N3
ANUAAMANYMEYDI815 IS LAZTaNUIS fiupanuUULAZASY LAsygA1EnS
AINTINUBIAY MTUTLEUAUNUY NITIUHUNURAEAITIANITNIINER Lan1anIa
N1sRan nanNUINedmsUIvegIna nindaunadyan

Design thinking process. Creative thinking. Needs identification.

Hardware and software specification. Fundamental of engineering economic.
Design and construction teams. Product cost evaluation. Production
planning and management. Market opportunity. Legal aspects in

entrepreneurship. Intellectual property.

*s7e39 TR bl
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TeINMUaUINsdmsunangnsou

01208111

01208201

01208302

NSIWYULUUIMNTIY 3(2-3-6)
(Engineering Drawing)

wAANISIREUAISNYIHAZAIEY N1 WsUTUNTUTVIRNAUTEYNA N15T8U
Ameadlsnsmiin nsdeunmauds nstivuauazinasinuaaInedeu N3
Founmda 33938 n1snuduad wadan1siloun1mgn MadouLuULanS
eazdunwarnsTsuwuunsUszney madeuwuuldneuiinnedtiadosy

Lettering techniques, applied geometry drawing, orthographic drawing,
pictorial draw-ing, dimensioning and tolerancing, sectional view drawing,
auxiliary views, development, sketching techniques, detail and assembly
drawings, introduction to computer-aided drawing.
ndnnsiugIuNInamansimnss 3(3-0-6)
(Basic Principles of Engineering Mechanics)
Fgfideaseuninew: 01417167

N1TIATIZINST AUAA AdRUAIERUDIVRILNA JaUAIENTLAZIAUNAAIANS YDA
auNA wazinguiensa ngnsiadeuiiden 2 vesladu vuwarwdu n1sea
wazlaluAL

Force analysis, equilibrium, fluid statics, kinematics and kinetics of
particles and rigid bodies, Newton’s second law of motion, work and energy,
impulse and momentum.
narmansvaslnauazipsasdnsnavedlvaowdy 3(3-0-6)
(Introduction to Fluid Mechanics and Fluid Machinery)
Adifesdeunntew: 01417168

autRvedlva adnemanivesiva wamandveanisivailiguiuaglifiany
wiln waransvesnislnaiiliguinaziaunia aunismiuseiies aunis
THILWUFTUE Y dun1Tndsanu n1stualuviednwugianiy aussauslaznis

Uszgnald finau n3ea LASesdniasiATasgu

Fluid properties, fluid statics, dynamics of incompressible and inviscid
flow, dynamics of incompressible and viscous flow, continuity equation,
linear momentum equation, energy equation, flow in pipes, characteristics,

performance and application of fan blower compressors and pumps.
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3.1.5.1. ednidusidivivenvdnans

01200431

01200432

01200433

NANNITIFINTTUTLUUTN 3(3-0-6)
(Principles of Rail Engineering)

sruuTveslssmalng ssuunsalusisUszmalneg syuusalwihviea nng
UUANT5 wagn139auU13aN190195 MIUTEUUTN 1509n5AWa Salnealshea
sobvifihvudenary ssuuoaldyyiauazinsauuing ssuunluaukarduiin
Gﬁayja SyUUENITUAli mi@jmuuaﬂamuﬁ

Thailand rail systems, state railway of thailand system, BTS system,
operation and maintenance, permanent way, track works, diesel
locomotives, diesel multiple units, electric multiple units for mass rapid
transit, signalling and telecommunication systems, SCADA system, power
supply system, field trips.
wialulagisadng 3(3-0-6)
(Rolling Stock Technology)

wsadnsfildenluvessemalne Fsadnsfiwa salawansiwa salndnvuds
wary salnAuEIge salusafen 50519 aussauzvessalil Ujduiusvesde
Las e waransveasalil nsgentizesalil n1sgau

Thailand's rolling stocks, diesel locomotives, diesel multiple units, electric
multiple unit for mass rapid transit and commuter, high speed rolling stocks,
monorail rolling stocks, trams and light rail rolling stocks, train performance,
wheel-Rail interactions, rail vehicle dynamics, rolling stock maintenance, field
trips.
SYUUDAIRAYEad kag InTANUIAL 3(3-0-6)
(Signalling and Telecommunication Systems)

srUvealAdyaa) SEUUMSANLNAY SEUU SCADA way seuudienseualiliing
Ideuludseinelng seuu Interlocking aunsaldnamiesalu gunsaluudisala
seuvdeansuuusinag AldAusaly qudmuauniaifuse szuu SCADA seUUTe
nszualiiiudsaludi ssvunenszualiiinnszuansawuusned 3 svuudienseua
lfussgenszwaaduuuy Catenary wae Pantograph @nnildnglnlrdimnsy
salih NMInau

Thailand's signalling, telecommunication, SCADA, and power supply
systems, Interlocking system, Wayside Equipment, on-board equipment, rail

telecommunication  system, central train control center, SCADA
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system, rail power supply system, third rail system, catenary cables and
pantographs, rail power stations, field trips.

Tassadaugiuszuusg 3(3-0-6)
(Rail Infrastructure)

AU AulATIas 19T UUs19lulsEwmAlneg ANTPRNLUULUIIEUNIY AT
FONKUUNINATIS NFBaNkUUNTIasalnenszdu miaaﬂLLUUEﬂmﬁiahﬂﬁﬁuLLaz
19807 NIFIAELMUsEnNll nseanuuvaaidsall nseenuuUsEUUT NIl
miaamwuqu%auﬁwqa N159RALUUATUIBATALN N1TDBALUUDIAITIDALAITT
syuulnifliedeanasians N1399U

Thailand's rail infrastructure, rail route alignment design, permanent way
design, viaduct/elevated way design, tunnel design, station design and
location, track works design, depot design, stabling yard design, park and
ride building design, E&M systems (building service systems), field trips.
nMsUJURnIsansTeNUI95EUUT 3(3-0-6)
(Rail System Operation and Maintenance)

nsUfURnsuazUngsshwsruusalnlulsemalng n15319UHLNISANTA 138
5930 NMIATNAITNIAINITFAUID NIAIVANNISAUTD ToimuasuauUaonse
FEUUNISNUAIABETS N159nvUIUTalABATS waz saduAn n1sufuRnisluaniil
NANN1TUIFIENBITEVY N1530YIA519N15F0UUITe NsgeuUgesaln nsdey
Unssvuveaindyaios ssuulnsauuay 53Uy SCADA way seuudnenseualnil

N39euUngese Msteutrsszuuliiiiasenalue1nis n1sgeu

Thailand's rail operation and maintenance, system operation planning,
headway time, time table construction, train control, safety regulations, fare
collection system, shunting operations for passenger and freight cars, station
operation, principle of maintenance, maintenance schedules, rolling stock
maintenance, signalling/telecom/SCADA/power supply system maintenance,
track work maintenance, E&M system (building service system) maintenance,
field trips.

ARUNILMRSULarN1SIUTLATY 3(2-3-6)
(Computers and Programming)

lassadaiugiuvessruunsuiwesadelva nsunudeyalupeuiiines n1s
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WAy meetuneuds masenuuusazimuildsunsy msdeulusunsudedy
sheawsziugs mstinufdAnmsiusunsudendosnoniinmes
Basic structure of modern computer systems, data representation in
computers, algorithmic problem solving, program design and development
methodology, introductory programming using a high-level programming
language, programming practice in computer laboratory.
Aennssuliindosu 3(3-0-6)
(Introduction to Electrical Engineering)
N1531ATIENIIAINTERANTILAZNTERAAEY wnSesiuflalniluaznislda
uawmosuarnsldau wiouuas seuulrlanua szuvdsds wdesdiomalwdi
Direct current and alternating current circuit analysis. Generators and their
uses. Motors and their uses. Transformers. Three-phase systems. Power
transmission system. Electrical instruments.
UfuRnsiengsului | 1(0-3-2)
(Electrical Engineering Laboratory 1)
AiidoaSeusnneu: 01205201
UfThnmsientudesiseuluivimnssulifndessy
Laboratory experiments on topics covered in introduction to electrical
engineering.
rnuhazilunazaifuszanddmiuiang 3(3-0-6)
(Applied Probability and Statistics for Engineers)
anutnasdy Aaeazusazn1swankaseutazduildinly nswanuas
MNMIuFI0g1s Myeyamuadadmiuiiam msduiogimilauazansn N3
ATILNNITOANRY N15IATIBYAMNLYTUTINLAEATUTEYNAaRRTUTEUY
PAAINNTIY
Probability, expected value and common probability distributions,
sampling distributions, statistical inference for one-and-two sample
problems, regression analysis, analysis of variance and their applications to
industrial systems.
LASYANANSIAINTTY 3(3-0-6)
(Engineering Economy)
N9IATIEHaLATYgAansvaInsanaulandenssunislannuwiueu

wazAuldudueu Wnsind s uinlaen153ATIENNITAMNUTINLALNIT
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%

3Lﬂi’]8ﬁﬂ’]iafmmﬁm miﬂizqﬂﬁmﬁLm’wﬁwmmu mﬁmi’wﬁﬁ]mﬂunmmzﬂ’ﬁ
AnseRlasimsvesnasguaTsiraveen Siuly

Analysis of economic aspects for engineering decisions under certainly
and uncertainly, methods of measurement of equivalent value based on
total investment analysis and incremental investment analysis, applications
of replacement analysis, break-even analysis and government project
analysis including effects of income taxes.

N153IANITYRAINNTTH 3(3-0-6)
(Industrial Management)

N159799ANITHAENITTANITIUENAIMINTTY LUIAAKAENAYHVBINITIANIT N3
Arszidamuaznsruiunauidam ngujvesesdns msgnihiiveshedans
NSAIUANALALALNITUTELHUNANITNIUY mﬁLﬂi’wﬁﬁﬁﬁagﬂﬂumammu
mazrﬁ’m ATUTITULALITIYIUTIUVDIAING ma‘d%‘uLﬂﬁﬂquﬁﬂﬁmmzuuwé
fustuslunisnianu

Industrial organization and management concepts and theories of
management, problem analysis and problem solving process, organizational
theories, function of management, controlling and performance evaluation,
motivational tools, leadership, ethics and responsibility of engineers,
behavior modification and interpersonal skills.
NOVULOAFINNTIULALNIUVENTTY 3(3-0-6)
(Industrial and Commercial Laws)

AuduussEnInenguineuarsine nguauneiisadesiunisdseney
Qmammmuazwmﬁ%ﬂiiu%ﬂﬂiaumuﬂgﬁmaiiwm NYNUITNDUATY
NHNUIYLTINU ﬂg%ﬂ?ﬂ?ﬂLL?@ﬁ@ﬂJ ﬂgvmwLﬁﬂﬁﬁUﬂﬁmﬁmmzmmgW
Nﬁmﬁm‘ﬂqmm%ﬂﬁm LLazﬂg‘VimEJLﬁlenfTumi‘U‘izﬂau%ﬁw’jmmim

The relationship between laws and business, the laws relating to
industrial and commercial operation: factory laws, hazard-material laws,
labor laws, environmental laws, laws of production and industrial product
standards, and laws relating to engineering profession.
N159AN15LATINULTNIAINTIY 3(3-0-6)
(Engineering Project Management)

1A59851999903ANTLUNI5UTNI5TATINAG N1saauaulaeltlaTi91891uN1990

A1519281@115UINAPUNANTSUIULATINNS TaefansaDesseean Algany
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LLiﬂmuLLaw%’WBmi%uﬂ msa%f’mgm%gﬂaam%’umiu%mﬂﬂiﬂmi N159ANTT
sulszinamyuideululasinis wedanismvauuazawiulasinisiiduluay
WA N159AN1TIATNIUNINTFIY N139AN1TLATINITLUUIDTYIE LaZN1TIANIS
1A5IN195ENINUTZNA

Organization structures of project management applying network analysis
in planning and scheduling of each project activity with consideration of
total time, cost, labor and other related resources; data base systems for
project administration; capital budgeting; control and operations techniques
for meeting project due dates; project management standard; virtual project
management and global project management.

TAAUAYNTTUIUNTHAR 3(3-0-6)
(Materials and Manufacturing Processes)

ANNANTUSTENIATIAT audR NTEUIUNT waLANTIOULYRITARIAINTIY
LHuAN duna wa waznisfiaany lassaaganauazamniaiduiusivaudive
Fapimnssu MvadeuLazmTieTiaudRvestan nsfnnieulaznisdenves
¢lila ﬁugmﬂaqmzmumimﬁm N394 misﬁug‘d nMsvdeu walanyinen mﬁsﬁug‘d
TangAeddiounaziiu Msdadaunazmsviimasey myinlagnnsigeu

Relationships between structures, properties, process and performances
of engineering materials. Phase equilibrium diagrams and their interpretation.
Micro and macrostructures related to properties of engineering materials.
Material properties testing and analysis. Corrosion and degradation of
materials. Fundamental of Manufacturing processes: foundry, forming,
welding, powder metallurgy, hot and cold forming, machining and surface
finishing. Measurement and inspection.

UftRnsvdnyatagivily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
ApiidoaSeunnou: 01403117 vivenioui

UFtRnsdmsuIn 01403117 nényaiaiivaly

Laboratory work for 01403117 Fundamentals of General Chemistry.
vdnyaiafivily 3(3-0-6)
(Fundamentals of General Chemistry)

1A39a51908R 0N ANTNIToORANLazauTRAn AT NNTo0RN WusTIAT USuu

v o 6 6V

UNWUD LLNd UBdbnan ‘UENLL“?N g15a¥an8 UNAAIEASIAL amamﬁ AIALLASLUEA
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aunavaslonou swiswTieumiin lang elavy uazislans langunsuddu

Atomic structure, periodic table and periodic properties, chemical bonds,
stoichiometry, gases, liquids, solids, solutions, chemical kinetics, chemical
equilibria, acids and bases, ionic equilibria, representative elements, metals,
nonmetals and metalloids, transition metals.
AMIANAIANTIAINTIN | 3(3-0-6)
(Engineering Mathematics 1)

dlauazausioidlesesileridu syfusuaznsuszend Andeouius Uitusuas
nsUszend sruuRdaidedn Usiuslingauy dduuazeynsy nmsgudeids
ANAFNANS

Limits and continuity of functions, derivatives and applications,
differentials, integration and applications, polar coordinates , improper
integrals, sequences and series, mathematical induction.
ALIAAERTIAINTIH ] 3(3-0-6)
(Engineering Mathematics i)
IiidoaSeunnou: 01417167

NNADTHATIIVIANATATIYINTIRY WARAdaveilantunaiefiiys unanda
YITATUAIINADS

Vectors and solid analytic seometry, calculus of multivariables functions,
calculus of vector-valued functions.
HaAndvly | 3(3-0-6)
(General Physics I)

namans Mardeuiinuusiuein adu namandvedlva gaumamans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.
UURNSHEN | 1(0-3-2)
(Laboratory in Physics 1)
AiidoaSeunnou: 01420111 vivendouiu wio 01420117
Mansoniu

UftRnsdmsuiniEndly | vide MAndfug |

Laboratory for General Physics | or Basic Physics I.
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%o - WANA
. FUUINIITINTT MILNUFIUY
o AN (@1U139) HACIUNITINTS
Foan1tu U wa. Aduianisfine Yoqiiu ‘Wfﬂ@;m
Uulgs
WBARNIY 1919130 U3 01208381 | 01208111
HYaemmansnansd 1. CFD Modeling of a Downdraft Gasifier with 01208422 | 01208352
2A.U. Amnssumiloas) Woodchips used as Feedstock, 2563 01208451 | 01208353
ﬁ;maaﬂizﬁwﬁmmé’a, 2535 2. Palletizing robot application in the corrugated box 01208481 01208381
QﬂjL(%ﬂlﬂiiNLﬂ%aﬂﬂﬁ) industry, 2563 01208495 01208382
uiveaemAlulagnszreundsuys, 2544 3. Small-Scale Single Stage Downdraft Biomass Gasifier 01208499 | 01208383
D.Eng. (Energy) with Shaking Grate Mechanism, 2561 01208451
Asian Institute of Technology, 2554 01208452
01208471
01208472
01208495
01208496
01208498
01208499
weuAsnIal LM unASEUEe 01208211 | 01208111
FOIFMARNTIANTE 1. Aendndiadod, 2563. 01208221 | 01208113
6.0, (Genssuedona) U3 01208381 | 01208381
WIS YRTATERS, 2547 1. MsAnwIdsavmaussauzdanndvasisiuausil 01208481 | 01208382
fir.U. (Sgenans) dvadlefndsdesmilnathiesuuusuldslaeldlusunsy | 01208495 | 01208383
UAINYIRYTINAA, 2548 OpenFOAM, 2563 01208499 | 01208415
u.u. (Hfrans) 2. ponuuukasWmuedasadluesdmiudosdariniug 01208417
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2) @113090NKUUTTUUSRLIULRMEIUTLATUADLN LMD SAUTRA
3) @UNTOILATIZRLTIINTUTUATUADUNAD TALLRA
4) mmmﬂﬁumuﬁaaﬂLLUUliJGTTugiJé’hEJm‘%lamﬁmﬁamﬁa 30 Qmﬁm%umu
7.  @A195U1891973%v1 (Course Description)
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AaALARBUMASIAdn MTeTan uandnTununALaz AR MsadsruusaluTRY uasnsUsTIuAuLUY

Conceptual design. Detailed design. Design for manufacture and assembly. Hardware and
software for CAD/CAM. Part modeling and assembly. Application of finite element software for analysis of
linear static solids and structures. Detail drawing. Geometric dimensioning and tolerancing. Bill of

materials. CAM for turning and milling. Prototyping automation and evaluation.
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eaziBeanuiivsnglu uee.2 vanned 4 4o 3
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Flexible automation system. Introduction to industrial robots. Robot reference frames. Forwards

manipulator kinematics. Inverse manipulator kinematics. Selecting robot end effectors. Introduction to
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robot controls. Selecting conveyor system. Communication system between robots and automations.
Lean manufacturing. Automation and robot cell layout design. Robot programming languages and
systems.

8. 819138¢dauy
Meazdennuiivnnglu une.2 vianad 3 9o 3.2

9. WHUTLENINNINTEINBANUFURRTEUNIASEILNANTSEEUSINTENgAsEs183¥7 (Curriculum Mapping)
MeazBennuiivnglu une.2 viaad 4 4o 3
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4) ansadisulusinsuuAeues Lazn1sAIuAN fg Computer
7. A195U1891873%1 (Course Description)
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Measuring of engineering quantity in electrical signal for control. Measurement of motion,
pressure, temperature, strain, fluid flow, forces and torques. Dynamic response of measuring devices.

Electronic control system design. Interfacing and servomechanism. Principles of automation and robotic
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system. Electric motor control system. Control and design of PLC. Human machine Interface device.
Control using microprocessor. Control using computer. Network communication system. Supervisory
control and data acquisition system.
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.0, 1-1

Design thinking process. Creative thinking. Needs identification. Hardware and software specification.
Fundamental of engineering economics. Design and construction teams. Product cost evaluation. Production
planning and management. Market opportunity. Legal aspects in entrepreneurship. Intellectual property.

8. 1A
Twandoamuiiusinglu une.2 vanad 3 4o 3.2

9. wnuiinansnisnssatsAuuAnYauINAsT RN BEuSIIIMAngaTgsed (Curriculum Mapping)
srwazBaamuiiusnglu uae.2 wunad 4 4o 3
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