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1. BNaAATIRNYIA A Tdiaandr 30 wiasfin
- NFNABINEFNERTUA AR RS 10 vidoafin
01200101  AMSAABNRINNTSH 1(1-0-2)

(Innovative Thinking)
01204111 Aanfamasuazngllsunas 3(2-3-6)
(Computers and Programming)
uazidenBendn - 6 mieinenmednlumsandfnuviall ngadn

ANUFHRS WA AR FNTAS

- NFNALINTEI 12 yidaefin
01999021  Anunaiien1sdesns 3(3-0-6)
(Thai Language for Communication)
01355xxx  NEIBINGH 9A--)
(English)
- NENAITIANFAIERS 3 Naein
FaniEuu 3 mdaefn a1naedslumsadnAnevialungadan

NIANATERNS

- NANTNYPFERS 3 ysdagfia

@eniEeu 3 wiefin e 319 Am lmeaeimAneia (ngadnm
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- NRNATINARNE 2 vdagfin
01175xxx  AANTTHNAFNEN 1,1(0-2-1)

(Physical Education Activities)



(2) BHIAFIANRNIL (NidasnIn

- AN

01208111

01213211

a a
NIFLAHLDUIFINTTH
(Engineering Drawing)

TNAFNERTAMTUAFAINT

(Materials Science for Engineers)

01403114 UfiRntandnyaiagivialy

14  wHagiia
27 Uagfe
3(2-3-06)

3(3-0-6)

1(0-3-2)

(Laboratory in Fundamental of General Chemistry)

01403117 wdnyawAfiviald 5(3-0-6)
(Fundamental of General Chemistry)

01417167  AMAANEASIAINTTH | 3(3-0-6)
(Engineering Mathematics 1)

01417168  AMAAERTAIAINTIH || 3(3-0-6)
(Engineering Mathematics 1)

01417267  AAFAIAATAPINTTH Il 3(3-0-6)
(Engineering Mathematics 111)

01420111 Wandialy | 3(3-0-6)
(General Physics 1)

01420112 Wandvial I 3(3-0-6)
(General Physics 1)

01420113 UfjiEn sW&AN | 1(0-3-2)
(Laboratory in Physics 1)

01420114 Ufjd@EnsWANA Il 1(0-3-2)
(Laboratory in Physics 1)

- AraNIzTNAL 66 uHlafin

01205201  Aeansasideedi 3(3-0-6)
(Introduction to Electrical Engineering)

01205202  UfjiAn1sdeangas Wi | 1(0-3-2)
(Electrical Engineering Laboratory 1)

01206311 NFTUIRNITHAR | 3(3-0-6)

(Manufacturing Process 1)



01208211

01208221

01208222

01208241

01208242

01208261

01208271

01208281

01208321

01208322

01208331

01208332

01208341

01208342

01208351

01208352

N19DANULLAAINTINLAZN 1T NULLINRDY
(Engineering Design and Modeling)
NAANTNATIAINTIN |

(Engineering Mechanics 1)
NRATNASIAINTTHN |l

(Engineering Mechanics 1)
DONANRFATERS |
(Thermodynamics 1)
ARFANERS2D9 MR

(Fluid Mechanics)

ARFAIERSY I

(Mechanics of Solids)

FENITABNNUADSFINSUIFAINTTHATEING

(Computer Methods for Mechanical Engineering)

A19RNeUls99n
(Workshop Practice)
NAANASYBIARDITNING
(Mechanics of Machinery)
ATANBING

(Mechanical Vibrations)
waBsegH ndinne T
(Internal Combustion Engines)
waluladeuensd
(Automotive Technology)
DOANAFAERT ||
(Thermodynamics 1)
AAIN594 19UNRANAS
(Power Plant Engineering)
AatelananEau
(Heat Transfer)
AavinANLE |

(Refrigeration 1)

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(2-3-6)

1(0-3-2)

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)



NM19DNLULLAZBITNSNG | 3(3-0-6)

01208361
(Machine Design 1)

01208371  N13ALANSR WA 3(3-0-6)
(Automatic Control)

01208381  UfiAnIaAMmNTNAZENa | 1(0-3-2)
(Mechanical Engineering Laboratory 1)

01208399  N19WNITN 1
(Internship)

01208481 ﬁijﬁ’ﬁmﬁmﬂﬁmﬂ%mm I 1(0-3-2)
(Mechanical Engineering Laboratory 11)

01208495 NM9LABaNlASHINIFINTINAREINA 1(0-3-2)
(Mechanical Engineering Project Preparation)

01208497  dHuwN 1
(Seminar)

01208499  TA599113FNTTHARBING 2(0-6-3)
(Mechanical Engineering Project)

- Aruanzidan (Wilandn 21 widoefim

WiaenBeulitenndd 21 miinefnlngidansedrainnguisn langain

Wi auaulNtasndn 12 wunefe uaymMaaiAan3ausedsisia (U

01208490

01208496

Anfiafnen 6
(Co-operative Education)

4 A 4
LBAILRNIENWAAINTINLATBING 1-3

(Selected Topics in Mechanical Engineering)

01208498 {lgyniiee 1-3

(Special Problems)

NRNAYVIAINTIHY UG

01208418

01208422

£4
o o/ = ¥

FFFNBNINALTDIA 3(3-0-6)
(Introduction to Finite Element Methods)
ANFIANAFINTTH 3(3-0-6)

(Engineering Measurements)



01208431

01208432

01208433

01208434

01208435

01208436

01208437

01208438

01208439

A9BBNLULEINEUA [F AN RRIAasd
(Computer-aided Automotive Design)
WRANTNASUBILTHEUA

(Automotive Vehicle Dynamics)

WRN I NIADNAMTUEIULIUE
(Alternative Energyfor Vehicles)
NNTATLANNAREN NBINTAINT O
(Control of Air Pollution from Automobile)
\PADITNINAnDaE

(Construction Machinery)

AT (]

(Combustion)

nIVanAY

(Lubrication)
MITANISELARBITNING
(Equipment Management)

A ulagnITnane1e e

(Automotive Manufacturing Technology)

NANAYIAAINTINUTUBINTE

01208419

01208451

01208452

01208453

01208454

01208455

NAATFAS2D9 MABIA D Idiu

(Introduction to Computational Fluid Dynamics)

n15USuBINA
(Air Conditioning)
A19VINAITHLE M ]

(Refrigeration 11)

naviarsiinuarnsUsueInenAUIR

(Practice in Refrigeration and Air Conditioning)

gunsaiauanluszuuUSUDINIA

(Control Elements in Air Conditioning Systems)

ﬂ'ﬁﬂﬂﬂLLUU‘ixUUViﬂﬂWEITHE"Iﬂ"I‘i

(Plumbing System Design)

3(2-3-0)

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(1-4-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)



01208456

01208457

01208458

sruulSuaniazenAtu@eldusylamigegn
(Optimization in Air Conditioning System)
ﬂ’]‘i‘ixu’]il’rﬂ’]ﬂ"lﬂefu?ﬂqﬁlﬂ"lﬁﬂ‘i‘iN

(Industrial Ventilation)

i aNaEaEly

(Clean Room)

NRNAATIAINTIHNAITY

01206221

01206351

01208442

01208443

01208444

01208445

01208446

01208447

01208448

01208449

puazdunazafifsvynddmiuiens
(Applied Probability and Statistics for Engineers)
WPITEIANERSIFINTIN

(Engineering Economy)
NTIANTITUALLATEHTATRATYDINRIU
(Energy Management and Economics)
AfINTINAE

(Gas Engineering)
Aransansafenadideedi

(Introduction to Solar Engineering)
AABS WA A

(Gas Turbine)
N19DANLLLTLULUNINAITNIDU

(Thermal System Design)

WaFansanI ANy

(Gas Dynamics)

NRNIMALD B

(Introduction to Renewable Energy)
NITHTIIRDUNAIN

(Energy Audits)

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)

3(2-3-6)



NANATNIAINTINNNIADNUULUAZNITNAR

01208411

01208412

01208413

01208414

01208415

01208416

01208417

01208418

01208419

01208422

01208423

01208441

01208461

LAR/LANENASLAAINTTHIAREINE |
(CAD/CAM for Mechanical Engineering 1)
LAR/LANENASUAAINTTHIARINE |
(CAD/CAM for Mechanical Engineering I1)
LAR/LANENASLARINTTHIAAIN 1
(CAD/CAM for Mechanical Engineering Il1)
N9RBNULLLAZNTUINNTTNRARIATLN IR TUS
1 lane

(Design and Manufacturing Processes for
Metal Products)

NVTWEHUINA AN DU

(Product Development)
N19DANUULLAYNTEUINNITHARINTL
NARSTIINNNERLNDS

(Design and Manufacturing Processes for
Polymer Products)
N19DANULLLLUNEDAINT LA 491819

(Mould Design for Rubber Products)

FEFANIBNIN AL DI

(Introduction to Finite Element Methods)
warmaniuesadrasadadn
(Introduction to Computational Fluid Dynamics)
N1IIANWNAAINTTH

(Engineering Measurements)
FanuUsznaunismnasuidosdi

(Introduction to Engineering Composite Materials)
\PABIENINAYEI WA

(Fluid Machinery)

NNEBNULLLAESITNING I

(Machine Design I1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)



01208468

01208469

NTLUIUNNTDDNULLNNIATDING 3(3-0-6)
(Mechanical Design Processes)
mafudegsfiad miuanssueiena 3(3-0-6)

(Entrepreneurship for Mechanical Engineering)

NANAYIAAINTINNTUBINUNAFISE

01208451

01208455

01208457

01208462

01208463

01208464

01208465

01208466

TIa9nUB AR

01208467

nN19U5uBINIA 3(3-0-6)
(Air Conditioning)

A9PBRLULITULYIen1eTue1AS 3(3-0-6)
(Plumbing System Design)

m‘ji:mﬁmmﬂfuqmmwmw 3(3-0-6)
(Industrial Ventilation)

NaNNI3laInua AR 3(3-0-6)
(Principles of Fire Protection)
AOUHILATLANDIANTULATNINT NN UEARASTY 3(3-0-6)
(Building Codes and Fire Codes)

VO BUANTEBNLULITULAUNAID R TR 3(3-0-6)
(Theory and Design of Automatic Fire

Suppression Systems)
sruudamgmRsnduazsruuauanaTun 3(3-0-6)
(Fire Alarm and Smoke Control Systems)

ATz A RS B rInTTHNTS 3(3-0-6)

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

(Introduction to Fire Phenomena)

NRNAATIFINTINIZULNAFNAAT

01208421

01208422

FAINTINTINAFITAS 3(3-0-6)

(Biomechanics Engineering)
ANFIANAFINTTH 3(3-0-6)

(Engineering Measurements)



01208471  N1FDANLULNITATLANITLLIBNNG 3(3-0-6)
(Design of Mechanical SystemControl)

01208472  \aessnanadiiuduaznisdenlysunas 3(3-0-6)
(CNC Machine and Programming)

01208473 ﬂ’ﬁﬂﬁxﬂqﬂﬁ@Lﬁﬂﬂi@ﬁﬂﬁuﬁmmwLﬂ%mﬂ@ 3(3-0-6)

(ElectronicApplication in Mechanical Engineering)

01208474  FNAIVDIUDI MR 3(3-0-6)
(Fluid Power)
01208475 NI9918BINATAUBITELL 3(3-0-6)

(System Dynamics Simulation)

01208476 ‘szuum‘smuQmmuTmJ 3(3-0-6)
(Modern Control Systems)

01208477  viusmdgmamnassiiacgiv 3(3-0-6)
(Introduction to Industrial Robots)

01208478  NN9MFTIVEDUUAZAATIZANNTH 3(3-0-6)
(Vibration Monitoring and Analysis)

(3) KNI NADMAS (NHasnIN 6 wuaafn
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01200101 NN9AABIHIANTTH 1(1-0-2)
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01420111 RAnAvAl | 3(3-0-6)
01420113 UJUANTARNG | 1(0-3-2)
01999021 nEnneien1saess 3(3-0-6)
01355xxx NWIBINGH 3( -

99N 17 = )

% 1 aranasAnuni 2 IIUIURUIBTAA

(Falnsussene -4 lusUfriRnns-da luefnundaeauie)

01204111 ABNAABSLAZNTIUTUNTH 3(2-3-6)
01403114 UriAntandnyaunfivialy 1(0-3-2)
01403117 nAnyaARValL 3(3-0-6)
01417168 AIAFNEASIAINTTH || 3(3-0-6)
01420112 AAN&VAT I 3(3-0-6)
01420114 Ufjisn1sAana Il 1(0-3-2)
01175xxx  ANTTHWAFNHE" 1(0-2-1)
01355xxx NMHIBINGH 3( -~ )
ArdAnuiafUngsdrmssmans 3(= -

39N 21(= =)
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U9 2 nrAnIsANEIN 1

(#lasussene-FalusUfiinns-daluednunsaenues)

01205201 Aanssn i desii

01208211 N19AANLULAFINTIHLALNITEE NULLINAD

01208221 NAAIAASIFINTTH |

01213211 JaAAERSRMTLAAING

01417267 ARAFAAASIAINTTN Il

01175xxx AaNTIHNAFN®EI

01355xxx NTHIEINGH
ArAnuialUngadrAnenmans
UALATHAANNAS

39N

U9 2 arAn1sAnNEIN 2

(Falnsussene -4 lusU friRnns-a luefnundaeauie)

01205202 UfjriRna3eanssnini |

01208222 NAPNAATAAINTIH I

01208241 FUNNAAINAT |

01208242 NRAIEASUDINA

01208261 naFERSUBIuLTs

01208271 @ BN19ABNAIABSAMSUAFINTTHASEINE

01208281 A9ANIINIT9M
AmAnuvialUnguAT Fsan s

39N

12
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3(3-0-6)
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3(3-0-6)
3(3-0-6)
1(0-2-1)
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U9 3 arAn1sANEIN 1 FIRIWNHILNA

(#Flasussene-FalusUfiinns-daluednunsaenues)

01206311 NF2UIRNIIHNAN | 3(3-0-6)
01208321 NAAEASYBILARDITNING 3(3-0-6)
01208322 NMIAWBING 3(3-0-6)
01208332 wiAlulade s 3(3-0-6)
01208341 FUNNAAINAT || 3(3-0-6)
01208351 AatinglauAusau 3(3-0-6)

Fmdnuwi lUngsigdneirmansuasadinmans  3(- -)

39N 21 = -

U9 3 arAn1sAnEIN 2 FIRIRARIYNA

(#lasussene-FalasUfiRnns-talaednusasaues)

01208331 eEpansnT sine 3(3-0-6)
01208342 AAINTTNITNIUHARAET 3(3-0-6)
01208352 n15¥iAIHLEis | 3(3-0-6)
01208361 N19EBNLULLAGEIANTNG | 3(3-0-6)
01208371 N13ATLANSA IR 3(3-0-6)
01208381 ﬂﬁﬂ’ﬁmﬁﬁmmﬁumiﬁlmﬂﬂ | 1(0-3-2)
A NADNLED 3(— -
94 19(= -
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U9 4 arAn1sANEIN 1 FIRIWNHILNA

(#Flasussene-FalusUfiinns-daluednunsaenues)

01208399 N1FANIY 1
01208481 ﬂg’jﬁ’ﬁﬂﬁﬁmmiwﬂ%mﬂ@ I 1(0-3-2)
01208495 NSLARENIATHHAAINTTHASENNS 1(0-3-2)
01208497 ANNUN 1
A UANIZLADN 12( - -
994 16( - -
U 4 aranrsAnuai 2 FIUIURUIBTA

(Flasussene-FalasUfiRnns-talaednusasaues)

01208499 TA59914AFNTTHARDING 2(0-6-3)
A UANIZLADN 9(- -)
A AN o
99N 14(=-)
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01999021 nEnneien1saesIs
01355xxx NMHIDINGH

39N

ANANISANEIN 2
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1(1-0-2)

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

FIRIRARIYNA

(Falnsussene - lusUfriRnns-da lueAnundaeauie)

01204111 apnfawme3LaznIslUsunTx

01403114 UiAntandnyauagiialy

01403117 nanyaAfValL

01417168 AMAFNERTAAINTTH Il

01420112 AFANIA I

01420114 Ufisn1sWana Il

01175xxx IANTINNAFANE

01355xxx NTHIEINGH
AmAnuia U guAT N AR

99N
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(#lasussene-FalusUfiinns-daluednunsaenues)
01205201 Apansan WA deediv 3(3-0-6)

01208211 NM9EANUULAAINTIHNUAZNITNENULLINRDY 3(2-3-6)

01208221 NAFANAASIAINTIH | 3(3-0-6)
01213211 ANAFIERIAMTUIAINT 3(3-0-6)
01417267 AdaransifAanTn il 3(3-0-6)
01175xxx NaNTTHNAFANE 1(0-2-1)
01355xxx NTHIEINGH 3 --)

ArrneiaUngadrinenmansuasadinmans  3(- -)

TIH 22(= =)
U9 2 arAn1sANEIN 2 FIRIRARIYNA

(Falasussene-FalusUfiRnis-talaednusagaues)

01205202 UfjriRnadeanssn i | 1(0-3-2)
01208222 NAANEASIAINTIN || 3(3-0-6)
01208241 FUUNAAINAT | 3(3-0-6)
01208242 naFNans2ed A 3(3-0-6)
01208261 NaAIER52BILTY 3(3-0-6)

01208271 ABN19ABNRUADIAMSUIAINTTNATEING  3(2-3-6)

01208281 N5ANIMl599Mm 1(0-3-6)
AAnuialungadmndsanrmans 3(= -
994 20(- -
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U9 3 arAn1sANEIN 1 FIRIWNHILNA

(#Flasussene-FalusUfiinns-daluednunsaenues)

01206311 NF2UIRNIIHNAN | 3(3-0-6)
01208321 NAAEASYBILARDITNING 3(3-0-6)
01208322 NMIAWBING 3(3-0-6)
01208332 wiAlulade s 3(3-0-6)
01208341 FUNNAAINAT || 3(3-0-6)
01208351 N19AUVIAITNIDN 3(3-0-6)

Frdnuwia lUngsirdneirmansuasadinmans  3(- -)

39N 21 = -

U9 3 arAn1sAnEIN 2 FIRIRARIYNA

(#lasussene-FalasUfiRnns-talaednusasaues)

01208331 eEpansnT sine 3(3-0-6)
01208342 AAINTTNITNIUHARAET 3(3-0-6)
01208352 n15¥iAIHLEis | 3(3-0-6)
01208361 N19EBNLULLAGEIANTNG | 3(3-0-6)
01208371 N13ATLANSA IR 3(3-0-6)
01208381 ﬂﬁﬂ’ﬁmﬁﬁmmﬁumﬁimﬂﬂ | 1(0-3-2)
01208495 NM9LARENIATNTHAAINTTHAREING 1(0-3-2)
01208497 ANNUN 1
A NADNLED 3(— -
94 21( - -
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U9 4 arAn1sANEIN 1

01208399 NI5HNITH

01208481 UfURNITIAINTIHATBINALRNIZAY

FIRIRARIYNA

(Falnsussene-4a lusUfriRnns-a luefnundaoauie)

01208499 Tﬂ‘id\‘l’]%ﬁﬂf}ﬂ‘i‘jNLﬂ%ﬂﬁﬂﬂ

A URNIZLADN
AU NADNLES

99N

U9 4 arAn1sAnEIN 2

01208490 @niafneE

39N

1
1(0-3-2)
2(0-6-3)
15( - -)

22( - -)

FIRIWAHILNA

(Falnsussene -t lusU friRnns-da lueAnundaeauie)
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ATBBUIYSIETY

01208111  NITRILNUULAAINTIN 3(2-3-6)
(Engineering Drawing)
WARANTSRENAISNEIUATAAY N15EENTUNTS2IAIR
Uszgnd n1sd@sunimeaslsns niin ns@aunnasdf nsiiawnn
WANTATINARTIPLAREY NTELUATNER F9%98 NITIUHWAR
wmalans@eunngne madeouwuuresRanesdaedoadu
Lettering techniques; applied geometry drawing; orthographic
drawing; pictorial drawing; dimensioning and tolerancing; sectional view
drawing; auxiliary  views; development; sketching techniques;
introduction to computer-aided drawing.
01208211  N19RBNLULAAINTIHILAZNITNIWULUUTIADY 3(2-3-6)
(Engineering Design and Modeling)
ATifieeBeunrien : 01208111
N9YLARNNTEBNULLYIAAEINS N1saenuuL¥renfianesdas
n199aN13dayananigt ArnTaniionsasy N19BNLULINITIAY
ARIALAREY NIFTEULLUIABNI9BENLULLAZNTITNAR
Mechanical design process, computer aided design, product
datamanagement, reverse engineering, tolerancing design, design
andproduction drawing.
01208221  NRFIAAIIAINTTH | 3(3-0-6)
(Engineering Mechanics 1)
AiiFesBuunnrien : 01417167

nsAsziLssananisUszndannnsangaiulaseaiuay

dl o 3 a o/ =
LARBIININALEHINTBY AN B 1 auUUTaANUHLASLIIRDNLAY
Trinsian 1ada AEEAIUUASAN ANFUATETWNAY STEH DY

2 < 2 & A
LZ\TﬂEI‘iﬂ’]W"ZI@QNNG]I@TN EHHUAAITHLRBHABINKYI
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01208222

)

Force analysis, equilibrium; application of equilibrium equation to
framesand machines; centroid, theorem of Pappus; beams,shear and
bending moment diagrams, cable;dry friction,wedges, screws and belts;

virtual work, stability of equiliorium;area moment of inertia.

NAFNANSIAINTTH I 3(3-0-6)

(Engineering Mechanics 1)

AfidaaBuunnnian - 01208221

01208241

Tuudanaidesressnanarmansanseynauazinginsdi
AU LN A RE TN N e BN aTuAL T AN DY
RSN NN TR A NI BefaenSIAREWT tHgzaed

Mass moment of inertia, mechanics of particle and rigid body in
planemotion, equation of motion, principle of impulse and momentum,

principle of work and energy, impact, fundamental of space motion.

DOANRFAEHS | 3(3-0-6)
(Thermodynamics )
A NFDIEFYUNNEN: 01417167
v =S zg v (2% a 2 dl 4! ¥

ANUAUDIFITUIGNTITULALATNIDUNIAGANARN ADNNHILALYD
TaDIUBIANAFNER3 59T NINAI (aruarTgInsnisvinae iy
pesdnglannginisone leuaAnnEenlasn IS UL RN A9
s
SEfaN[3H!

Properties of pure substances, work and heat, ideal gas, first
andsecond laws of thermodynamics, simple steam power plant and

refrigeration cycle, entropy, basic heat transfer andenergy conversion.
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01208242

01208261

01208271

ARANERSVEI (WA 3(3-0-6)
(Fluid Mechanics)
AT eaBuunaniewn: 01417168

aniifivasiva afnaransana auN15ANABLEDY ANNNT
Taundin annnandssni warmansuasntamanesns nafl (igusn
waz Bifianiln N9BAIe i RRLaYANNARILARS N5 AT
gusiauaziinanila nsivaluvie usegauazIsIen

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.

ARFNERSY I 3(3-0-6)
(Mechanics of Solids)
ArfidaeEaunnniewn: 01208221

NFIATIEAAMHALLAZANHNIATYA NT1TUULHIUNK m’mlﬁw’%@
AINUATANNFEIEDN AHFEUFALAz AN eRTRATY N15lnasn
229779 N1520A N15EIANANE AITNFNNENLATNNANNDS NANY
AITHLATSIA

Stress and strain analysis, axial load, normal and shear stresses,
bending and shearing stresses in beams, deflection of beams, torsion

load, bucking load, combined stresses and Mohr’s circle, strain energy.

ABNNIABNRLABSAMSLARINTIHARBING 3(2-3-6)

(Computer Methods for Mechanical Engineering)

ArTideaBunnnniow: 01417267
ABBesaelunsuiiiammieaanssn N1IMIsINIBIENNTNY

Wu e T35 NaLRAL 89T ULANNTSIBEN N1FUTTHIAN

Tudasupsiioya A8n1snSiusuaznsmenyiusidesdiney namas

\B9ALRYIBIANNNTBIDURUE ATy ANAIHARIALAREWLAS

@ TNMNEBILAREATNT NMTAATIEA EReNRaWwesTNg1B9TTLL

BINR
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Numerical methods in engineering problems solving,root ofpolynomial
equation determination using Newton’s method, solution of linear
equation  system, data interpolation,  numerical  integration
anddifferentiation, numerical solution of ordinary differential equation,
error and stability of each method, computer-aids analysis of

mechanical systems.

01208281  nA15RnNlT99m 1(0-3-2)
(Workshop Practice)
UfiRnaifeadunisdnen et esesdanasm Suus
Fuandlanzwsinunms Fonfnsuas iadesnsgdnduayans
Uanasdelulseu
Practice in work-piece measuring, machine tools, bench works,
sheet metal works, gas and electric welding, and CNC machines; safety

in workshop.

01208321  NAFAR4I8UATISNINR 3(3-0-6)

(Mechanics of Machinery)

v

FefidaaBuninon - 01208222

4 !

NA NANTUAZNITIATIANITITARINEIUATAITNSIVBITURIN

1 1
= a

PONNA NNIFIATIEAUTILALNTARDUATIL AT AT NINENTS

1 I
= =

dosliAnnalusafinyuuariusafindsuiindulnausn
Mechanisms and the analysis of displacements, velocity and
acceleration of their members, analysis of forces and motions in

machines, balancing of rotation and reciprocation masses.
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01208322

01208331

01208332

AIEWBING 3(3-0-6)
(Mechanical Vibrations)
AuTifeeBeunnrian: 01417267
1/1i‘liﬂﬁﬂ?Nﬂ’]‘jﬁbmmuﬁﬂ‘iummmugﬂLLﬁGﬂ‘i:VT’]ﬂﬂd‘i:UUMﬁd
srAUduAALRuATRITEALTIANEE nnenuTBiTRRannTA%9
ADILNAN Lﬂ%ﬂdﬁﬂﬁlﬂﬂ"l‘iﬁbuﬂ"l‘iLL?_lﬂﬂ"l‘iﬁbuLLNZﬂ"l‘.i@ﬂﬂﬁuﬂﬂ‘jﬁb‘uﬂﬂ‘j
UseyninNgaamnngsy
Theory of free and forced vibration of systems with one and more
than one degree of freedom, unbalanced rotation, whirling of shaft,
vibration measuring instruments, vibration isolation and absorption, and

industry applications.

WaBaemg N dinae T 3(3-0-6)
(Internal Combustion Engines)
AT deaBuunIniewn: 01208341
Usznnuasnannsvineuesmaeseudinmdinney wisndwes
YENNNTBDNULLUAZNTEINIY BeinAsuaznamn vl dgdns
anFRANAR ApdnaniaineuenAsaseigaNAR NTTUNTS
N AnWinT m’imeiiiﬁGfum'%ﬂwuﬁ@gmzLﬁﬂﬁfmﬂ‘j:mﬁﬁ/\lLme«gm
2 dAfien158n NSAANANEUATNITAILAN
Engine types and operation, engine design and operating
parameters, fuels and combustion, ideal air standard cycles, ideal
engine operating cycles, gas exchange processes, combustion in spark-
ignition and compression-ignition engines, pollutant formation and

control.

A lulage e 3(3-0-6)
(Automotive Technology)

Fdauar lATIEE19BITneus N9 NIIUIBIAREILNS SEULNAD
A STUUVADLEN SEULSNYEDINGS sruugesnida STUUERNIILAL

%159 STULAINIAG FEUULMNAN FLULATNAD LATIZULTIALLAYT
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01208341

01208342

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.

AUVNAATERT || 3(3-0-6)
(Thermodynamics 1)
ATifoeEunTian: 01208241

anméiauna Blfuavanwnnstiuselamild dgansrnasle 4p
Ansfinasfing dganavinaasin aouailsgomwamans fing
WaH UffiEeniAs

Irreversibility and availability, vapor power cycles, gas power cycles,
refrigeration cycles, thermodynamics relations, gas mixtures, chemical

reaction.

AFINTINITNHARNAS 3(3-0-6)

(Power Plant Engineering)

|
a

AN7IADIEHRNINDY: 01208341
AANNITUU AIAUNAN RS LI AREN AN S BN [HI1 N9ALATIZA

F4

IBDNAILAZANTIHT NS LAz NTANEIasAU e naues @11 1999 uHAR

° o o o &

masninfuazasasendiing minne Tuiginssanuazlaeume
159 TsesunAnfaanaad Tssunanniasfianaes nsnauau
zﬂl = a o o/ !

LAZLATDIHD Lﬂ‘mgmﬂm‘ﬁ‘iwmwﬂmmmmeﬂﬂ'ﬁzwumﬂ
AP DN

Energy conversion principles and availability concept, fuels and
combustion analysis and component study of steam, gas turbine and
internal  combustion engine power plants, combined cycle and

cogeneration, hydro power plant, nuclear power plant, control and

instrumentation, power plant economics and environmental impacts.
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01208351  n1stnelanANsaw 3(3-0-6)
(Heat Transfer)
AT FeaBeunIniew : 01417267
NANNITLBINITAMANEBULALNITHINITNIRALNITUHEIR
ANNNNIENE AN ERLUUASTIUAZ TN AT Tl Aa R D e N aR
guUnanluanAguAEEaINFaALAZNITATL WL
Principles of heat transfer by conduction, convection and radiation,
steady and unsteady state condition in one, two or three dimensional

heat transfer,heat exchanger, boiling and condensation.

01208352 N19YINAHIEN | 3(3-0-6)

(Refrigeration 1)
AfiFesdunnrien: 01208341

VUVIURUANAFERS I0anainaadunimguiuayads 81990
psfuuasismanan saulsrneueessruLinAnsEuuaznig
@an nevinadfuuarnIsden ieasinasiiu sruuatuaNuas
AN NaATINITEA1TYinAaLEY

Thermodynamics review, ideal and real refrigeration cycles,
refrigerant and lubricating oil, refrigeration system components and
selection, cooling towers and selection, refrigerant piping, control and

monitoring system, cooling load calculation.

01208361 NI9BBNLULLARBISNINS | 3(3-0-6)

(Machine Design 1)
ATideaBuunaniewn: 01208261

NANYAUDINITDBNULLNNIAADING AnaNTA289TaR Naufads
A NNTEDNLLLBWAILASEIdNINABtINIE iyAs n1aiden
SAuULINGEY AN uaTEAn inan a9 \Aes angiids gasialazny
maugnliu wan Aded anewau 1o

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.
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01208371 NN3ATLANSA LA 3(3-0-6)
(Automatic Control)
AiidesBuunnrien : 01417267
AN99IRBITEUUNILAIN FeriFun1Tene lauuasLHUA ML LLRSN
naauanuuula-Da wazuuuflad n1sufannisBeoyiusuuy
s98AFeAENMTulasaaTY NMIReLANBITIUUSIWREuATNAN
NN93LATILLET Y TNINYBITLUUFAILABTNNIANYBITIN NITADUAUDY
ﬁ@ﬂﬂﬂﬂﬁLLﬂ:LLﬂﬂﬁ%ﬂﬂj@ m‘j@ﬂﬂLL1_|1_|Lmzm‘m%’uﬂ‘gmﬁ:ﬁwﬁmw
2997 UUAILAN TedeuAnUaRanNN
Modeling of physical system, 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.

01208381 ﬂﬁﬂﬁmﬁmmwm’%mﬂ@ | 1(0-3-2)
(Mechanical Engineering Laboratory 1)
AfifieeBeunrien : 01208222%38 01213215
snpasshufnamaRsnaAEaITNananIa AL AR IR
Fan-Arnnsangomwarmansuaziazevenin ndinne T
Experimental works in the areas of mechanics of machinery,
automatic control, engineering materials, thermodynamics and internal

combustion engines.

01208399 N15HNNL 1
(Internship)
<% a dl
AN ANIIL AR AINTTNIASENNA WA OTHUSENaUNIT BN
miqm’m%’gma Wiaﬁmu%’gﬁﬂ”mﬁ@ WA A0UANET laafeavasiaan

Wndsanlasiaandn 240 Hqlus wazlliaandn 30 Suvinnig
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Internship  for mechanical engineering in private enterprises,
government agencies, government enterprise or academic places at

least 240 hours and at least 30 workdays.

01208411  WAR/LANATVSLAAINTTHARENNE | 3(3-0-6)
(CAD/CAM for Mechanical Engineering 1)
FdauaSuar e uISATILAR  ANAIAIEINTNNTEES
WUUAIaeNAHRRNNS @ euLU LT s anByaLaTN15 T THIANNTU s B
LAZANTITAAUANAIMF NSRRI T
Hardware and software for CAD/CAM, commands for creating three
dimensional models, detail drawing and dimensioning, assembly and bill

of materials, CAM for basic milling functions.

01208412 WAR  MANAIVSLAFINTTNAREINS | 3(3-0-6)
(CAD/CAM for Mechanical Engineering I1)
Ari e EeuNnfion : 01208411
MN3EENUU LS AB9I DI LA AT T U F BN NLLLNAMHY
Tan N9 aE NULLANABIRATN15ATIA (W e AL dnsy
TATIEIUATNTT A BIN AN ERNUANF VS ULAR DR A lans L BuE fas
MIPLAAE DN EUE LA ugF W LAB T LE N TN AR U
Tany
Complex solid and surface modeling, sheet metal design, finite
element modeling and analysis for structure and plastic flow, CAM for
CNC wire-cutting and CNC turning machines, advanced CAM for CNC

milling machine, sheet metal manufacturing.
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01208413 uAR  [LANAIVSLARINTTHAREINA Il 3(3-0-6)
(CAD/CAM for Mechanical Engineering Il1)
ATifeeBeunnien : 01208411
N9 AR/ AN LN BN LTI AR NANITDN UL
AUNTOIT AT BN BN UL ANAF WS IND R D URT AT
TV ULARFASUNTBLATIZRANHLAAHLAR ALY NS A UE TN
mMapaRzngAnssHaswefweiuazuinlansiunssiinisnan
Applications of CAD/CAM/CAE for mechanical components design, jig
and fixture design, mold design for polymers and sheet metal, CAE for
stress—strain and vibration analysis, prediction of in-process material

behavior for polymer and sheet metal.

01208414 N1FRANULLUALNTLUIUAINAREMSUNARSTianlans  3(3-0-6)
(Design and Manufacturing Processes for Metal Products )
ATifioeBeunrien : 01208361
FauazanRzaslanznszuaunstivuglanzanniaiaansdngnis
M@ifaLLﬂ:ﬂ’]‘jnuT@w:m‘mﬂﬂLLmJLLNuT@ﬂ:Lﬂ%m@’ﬂ‘jﬂ@ﬁﬁW?um'ﬁwﬁm
win TanzinousiluniseenuuuNans s lanen1seanuuuudRasiuas
dinRaidmsunsruaunsiugulans niassausfanisania
Types and properties of metal; metal forming process by
machining, metal casting and forging; sheet metal design; machines for
sheet metal production; design criteria for metal products; mold and die

designs for metal forming processes; rapid tooling.

01208415 NMSWEHUINANA 0T 3(3-0-6)
(Product Development)
FYVFBIEYUNINDU: 01208361
NFZUIUNTITNTTNHUINAAA DT AILGIN1TDBN UL TINITAN U
e - Y A 4
AseanLULie aNITanaauazlsznau e luladnisaanuuui
Yy v a A o A o~ o
WMHNZEN NNTEENABLLLLATNNTNARLATITNINALATINDUAZ NG
FMTUNTHAANITATLANAMUATNNIATTIHN TV AFD AN NS

WONHINRR U
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Product development process from design to commercialization;
design criteria for manufacturing and assembly; proper design,
prototyping  and manufacturing technologies; machines, tool and
material for manufacturing; quality control; testing standards; product

development cost.

01208416 N1IDANLLULALNTLUIRNIINRARINTURNAAN ATINNORLNDS
3(3-0-6)
(Design and Manufacturing Processes for Polymer Products)
ATidaaBunIniew : 01208361
FauaraniRrasnedinesnasuaunistugne Anegainnisin
WLAZEA IO N9 BNUULNRRS TN A Le S WRNA LAY
PAD9ININAFMEINITNARNITRBNULULAZ RAF WS LU RNYINS
NANBLATHHNINTFIUGANANTINNITFEWUHANNT015
Types and properties of polymer; polymer forming process by
injection, blow, and compression; design criteria for polymer products;
molds and machines for production;  mold design and material;

industrial standard testing; rapid tooling.

01208417 NM99DNLUL  LUUNADRINTUNAAN 041819 3(3-0-6)
(Mould Design for Rubber Products)
ANTFAUDIEN ﬂizuauﬂﬂiﬁugﬁmd NM19DBNUULLRYNITNAGLLL
nasg9laeArmnssulinanianadeng NITATUANADNINLAZNIT
R BN RLIL RN
Properties of rubber; rubber forming processes; design and
manufacturing of rubber moulds using computer-aided engineering;

quality control and improvement for rubber products.

29



01208418 ARaN"BNI A B9 3(3-0-6)

01208419

01208421

(Introduction to Finite Element Methods)

WHIARBNITENIBNGT1IA N9 NGATUIAUSUALATNNTUUTAY
NTRENEATYBNIBANNTNANTAFINTUNITAATIZRLL LAT AT AU DY
299udanarlnseadng n1sdnelenannudeuluresuds uazn1smazes
299 A

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.

WRANEAS289 AL AIuIddasf 3(3-0-6)
(Introduction to Computational Fluid Dynamics)
UHIRAUBINRANEASIDI MAIBIATUIS FHNITNITHINIVEINIS (WA

a o

ABUFHRTaIR NaUszandgenduasnianarmanioesvaiz
AanEn SN ALy uBsULazuiaunne e nnsia
HWRsAnEa19 nsanaznisanslowansanliesuennie ns
dnalouarnienuluglnsniBidnnsaing n1sadvuunsianinisiia
R gl lusiaa

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 equipment, modeling of fire in a room.

FFEINTINTINAFTANS 3(3-0-6)
(Biomechanics Engineering)
|4 I'd zﬂl A 1 v zﬂy v 1
NAFNEAS LATNAAINASADINTITARDWAADITNATENATN LB DFID
Lmzﬁqf@miﬁLm’wmmmﬂmﬁmmzmwm’%ﬁmmﬂi:@ﬂﬂﬁﬁmﬁ@
waziHaldan1sUsrenAdFNITHgINaransnUIRFaslauargUnIol

YNNI
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01208422

01208423

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.

N19IANNAAINTTH 3(3-0-6)
(Engineering Measurements)
ATifieeBeunrian: 01417267

MsinUBnmArangss iegtusUresdy o e i
MIAUANANHUATUAAINNTIANISIARD AR Mg MR
ANHIASYANTT MAVDI2B (MAULTILAZUTITANITADLAUBINWNNATH
yaupEnefladn

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.

6’@@‘U‘i$ﬂﬂlﬁﬂ’1ﬁﬂ’3ﬂ‘iiuL‘f‘lymﬁu 3(3-0-6)
(Introduction to Engineering Composite Materials)
Ffifipeeunnrian: 01208261
anUsznouuuuInAmesisBnusdsainlanamansqaninuas
FanUsznauiadnusdioniduly wgRnTsunenareIuENanfin
nquiresunndadon neinsziaaduiiosngomgua
AHEN AHLEISBwnSatew netnesiiBelassadnenes
wiudpdew danUsrneuisnussdasloime nspanuuulaseaiig
andanlaznauiiiosi

Fiber-reinforced polymeric composites; micromechanics of fiber-
reinforced composites; mechanical behavior of laminae; classical
lamination theory; thermal and hygroscopic stress analysis; strength of
laminates; structural analysis of laminated plates; fabric-reinforced

composites; preliminary design of composite structures.
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01208431  N19DBAKLLYHENS [FABNAIABSEI 3(2-3-6)
(Computer-aided Automotive Design)
ns@enuuusefneaeniaunes nsas1eglnssanadialues
g m‘ﬁﬂﬂmmu%umugﬂWﬁaﬁu m‘iﬂﬂﬂLL‘U‘ugﬂWNﬁfﬂﬁq ARl EAN
JUNTUITNIRT MsLlsENaLEUFTN NMIRENULLANFBIRR
Computer sketching, 3-dimensional geometrical object construction,
solid part design, surface object design, volume object construction, part
assembly, 2-dimensional working drawing.
01208432  NAFAINASUDILNLLUA 3(3-0-6)
(Automotive Vehicle Dynamics)
ATideaBunaniewn: 01208222
NUIBNINTFN WSIFTHSBENMEINE ULSITUIAREY AITNISIYBIENY
AR N1TIUTN FNITOUVBIATDILUT LA MEUS NSRBNSRTMA
1Agd ANHULIANIZIaElgTNINNITUINALTNEUA
Standard units, vehicle resistances, traction force, acceleration of
vehicles , braking, engine and vehicle performance, gear ratio selection,
vehicle handling characteristics.
01208433 WANIHUNINIADNRINTULTULINA 3(3-0-6)

(Alternative Energy for Vehicles)
FAFDIFERNINDUN: 01208332
tﬂl g g [2) a o o/ g [
LASBNEHATNEUA T ULNTIYTITHE R RINIUINYUG T2 UUNTY
Alp9dsnnan N1MTFIUANL DALY sruUlEUSA 908w A
WUALIDTINLUS NELMDS AN [aFEBINAY STUUTBISUARZDINAY
dl (-4 y a g a
LAZBILUFTBIN RSN AT LNRN
Automotive engines, automotive natural gas system, liquefied
petroleum gas system, safety standard, hybrid systems, electric
vehicles, automotive batteries, electric motors, fuel cells, fuel cell

supporting systems, flexible fuel engines.
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01208434 N1TATUANNANENNBINIAINNTOLUG 3(3-0-6)

(Control of Air Pollution from Automobile)
AfiFesBuunnrien: 01208331

HAREYINBINIAA NN A B AU WA A NHNHE
ATUANNANENNEINIA HANTENUIBNHANEN N NIALAREsHns
srunAnengn AEEeunszan gUnNIolnIuANNAREY9BINIAIIN
&ITUIUA

Air pollution from spark-ignition and diesel engines, emission
regulations for air pollution, impacts of each air pollution species on
ecology system, greenhouse gases, control devices of air pollution from

automobile.

01208435 LFAa9dnInanoasi 3(3-0 -6)

—_

Construction Machinery)
ATidioeBeunrian : 01208321

BuAMYRTIUAN 7 2D9AEBENING TUNTnIADSuAeLINTo
Lﬁlmﬁm 3090 90YA FAUIIYN ﬁﬂLﬂﬁﬂLL@zLﬂ%ﬂdﬁﬂ Lﬂ%ﬂ@ﬁﬂ
BINFRAZLARENATE N1SIAEN HABEITNINATEFEIS N19919MHY
IMUUALNITIANTT

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.

01208436 N19WWT 13 3(3-0 -6)

Combustion)

—

O Al G ey - 01208341

e finazgoanall Ussnvuaranifioadin i aaurans

1 v

e n3gasnda wWadWuuuranaamiiuas ldnanasamil

waruuusIUEs ULzt NTAILANNAREURLHATIH D

ALINADN
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Combustion and thermochemistry, fuel types and properties,
introduction to chemical kinetics, ignition, premixed and non-premixed
flames, laminar and turbulent flames, control of pollution and

environmental effects.

01208437 NvaaaMU 3(3-0 -6)

—

Lubrication)
ArfideaBuunnnion : 01208242

poEnTle ann1srealsd e nnsvaeanuuulalaslaunfn us
JUUUWHY 19aTiauU3s navaeawuuulalnsausfin n1snanAuuUL?
aalalalnslaunfin

Viscosity, Reynolds equation, hydrodynamic lubrication, pad bearing,

journal bearing, hydrostatic lubrication, elastohydro dynamics lubrication.

01208438  MIFANITFIMARESENINA 3(3-0-6)
(Equipment Management)
1}1ﬁﬂﬂqﬁmm‘jﬁml,ﬂ%@ﬁﬂﬁﬂ@mimLqumﬁmuQmm:ﬂqﬁ
ﬁ‘ﬁ:LﬁuwﬂﬂﬂiT%dﬂuﬂﬂiﬂﬁqdé/ﬂwﬁLme‘ﬁGﬁ'@NLL%Nﬂ’I‘imurﬁJNﬁ’m
pxina
Principles of equipment management, planning, control and
evaluation of equipment utilization, maintenance and repair, spare parts

control.

01208439 A ulagnITnARLIHeud 3(1-4-4)
(Automotive Manufacturing Technology)
NTYUANNNTHARSAES NzUaNnINARELalans nanadn uas
gn9lug e fnnsfneuenaad
Automotive body production, metal, plastic and rubber parts

manufacturing process, field trip required.
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01208441

01208442

01208443

\aesdnsnazesna 3(3-0-6)
(Fluid Machinery)
AiFeedunnrion: 01208242
NOBILANITRBNLLLLAADISNINARIIL ANHOZANIE ANTTuL
LL@:ﬂ’]ﬁU‘izﬂqﬂﬁﬁm@N PABILN LPABISR LLN&LW%@%}JIU svuulanse
ANuaHILNFN
Theory and design of turbomachinery; characteristics, performance
and application of fans, blowers, compressors, and pumps; hydraulic

and pneumatic systems.

N199ANTTURLLATETANNATYBINAIIN 3(2-3-6)
(Energy Management and Economics)
ArTieaBuunaniown: 01208241 Waa01202221ua01205201 138
01205211
FOTUNITHNANUUAZUHIAATBINTBUINENASIUNATANNS
M99 TALALALATIINTS INRNIUN1TAHIIAINITENE AN DY
FINYBIBIANTURTMAIANNNTDYENENAT N INSTUIATHE B UUAE
Tinsdnnsnassmiuenmsuazgaamnssnn1sinsed
AT AERSNANIULAZ RIS aNF TN TN A
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.

ArangIning 3(3-0-6)
(Gas Engineering)
’NNﬁ?l‘llﬂ@ﬁ’]sﬁLLZ\]$‘§$UUﬂW‘§ﬂC§]’Hﬂ’1‘§LLiIﬂLLZ\]Zﬂ‘ﬁZU’]‘LAﬂ’I‘J‘LLEJﬂ%’I"ﬁ
[ ) o &V o dl [ 1 [
mﬁmmsﬁmﬁnmmeﬁﬂﬁmmmmmmm‘sf‘mfummmm%
Properties of gases and distillation system, gas separation and

process, gas compression, gas measurement, calculation of gas flow in

pipe.
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01208444

01208445

01208446

Aransansafeiadideedi 3(3-0-6)
(Introduction to Solar Engineering)
AfifieeBeunrian: 01208351

nMaATHaAUATsIa9IR9anding n1aAtwamSsRaning dalfiu
FdfinduargUnIolazaunassny N1sUssNAnEnIwNIg
ﬁmﬂ‘i‘immzmﬂmiwd‘gmﬂm% NITUUAINAINTHE N1FBNULLTEUU
uaznsUszgnd Enasmusseing

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.
e 3(3-0-6)

(Gas Turbine)

|
a

ArN7ifiaEEuNnnien: 01208341
BAVBIATBIEUALAZN 1TV NINININTNITVININT BTN TN

o &Y

U5utgelsyAnBnnananaiiiingedssewdioiined iuwnsesdn
AIHATLIIBS LA BN UATIAT s
Types of engine and working, gas turbine cycle, improve of gas

turbine performance, gas turbine for airplane, gas turbine accessory.

ANTEBNLULIZULNNAINNIDU 3(3-0-6)
(Thermal System Design)
Ariidaeduunnnian: 01208351
wansAndasesgumwamaninislazend Engtafinis
uaznginfiasresgomnamansiUsTLINIIAESaunITtem
pnsauntananuul iarun nlEgadeadastudgdnaniainnm
apsnadnaAEsausruLin A Eut i lai e ag
ALUIA A DU NEUINNITAATIE A BaFTE A ER SN

a5eannisndeyanissnaesszuuuazniseenuuL s fige
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01208447

01208448

01208449

Basic concepts of thermodynamics; application of first and second
law of thermodynamics with thermal systems; heat transfer; workable
design of heat engines, heat pumps, steam turbine, gas turbine,
condensers and reciprocating engines; economic analysis; equation
fittings; modeling thermal equipment; system simulation and optimized

design.

NRFERSYDINY 3(3-0-6)
(Gas Dynamics)
AEidaeEenNnniewn: 01208341
manauuugudlFnisalammastinadnfanunfinis afid
AN AINNNS MaTifin1stnemauEeunis avia U lumileaes
LAz ENARAANTaNE
Compressible flow; isentropic flow; normal shock wave; flow with
friction; flow with heat transfer; generalized one, two and three

dimensional flow; oblique shock waves.

NasITIMAuIATBag 3(3-0-6)
(Introduction to Renewable Energy)

UWARILAL A DIN RN U AUYIN ﬂﬁ:‘uqumﬁLﬂﬁﬁugﬂwﬁmmum
ABnnaufiu gunasiuazniavinBiAaNa Tunazuann T Aegnd s
NTUTLRUUABINRN U AU

Sources and types of renewable energy, energy conversion
processes and storage methods, equipments and implementations in

energy conversion processes, evaluation of renewable energy sources.

ANTATITRDUNRINY 3(2-3-6)

(Energy Audits)

ArnfifeaBaunnnion: 01208241
ATAATIEIRAE NI RaNTTaus LU UUSUBINN A STULYINAINN

S sruunasaEIeuazszunsndesutuana s e uas Tsean

WATANITIARINTUNITATITRBUNAIIN NITDUINENANU
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01208451

01208452

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.

nN9UsuaINIA 3(3-0-6)
(Air Conditioning)
ATifoeBunarian: 01208352
LL‘H’JW’J"INﬁﬂﬂ@ﬁ’m?uﬂ’]‘iﬂ‘?ﬂﬂ’m’]ﬂfsﬁiﬂ‘jLNGI%ﬂ'T‘iﬁ"IM'Jﬂ«LTVT@@
ﬂ’]‘i@@ﬂLLUUVi@@NLme’i@'ﬂH@Nﬂﬂ‘iﬁzmﬂﬂum’ﬁmu@NL@'H@LL@:
mmﬁl’uﬂuﬁ@uﬂﬁmu@mzuuﬂ%’ummﬂ‘jzuuﬂ‘%’ummﬂsfumﬂ’ﬁ
Basic concepts in air conditioning, psychrometry, calculation of
cooling load, design of air duct and air distribution, air ventilation, noise
and vibration control, control of air conditioning system, air conditioning

in building.

A19vinAnsLEu Il 3(3-0-6)
(Refrigeration 1)
ATifoe B unnrien: 01208352
sipafunisoussamslagnisvinliduntsvinanadugomnfisi
uazlnsladfindarunvinanaiduuuugandulaaaudentiinuim o
Saudnansannieuazaeiindfiafniseenuuussuuyinaasifiuuas
n1sRnGa
Cold storages; food preservation by cooling; low temperature
refrigeration and cryogenic; absorption, thermal-electric, steam jet

refrigeration system; air cycle and vortex tube; design of refrigeration

system and installation.
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01208453

01208454

01208455

maiasdnuarnisUuenianaUfR 3(2-3-6)

(Practice in Refrigeration and Air Conditioning)

ArfidiosFensnrion: 01208241
AnwniatinedesdefinnnsfnsaiinnsingssneuazLftifinng

WiBNNNTREUTIR9HLTENEY

Study in use of instruments, installation practice, operation and

maintenance, compilation into written reports.

gunsainuanluszuulSueIme 3(3-0-6)
(Control Elements in Air Conditioning Systems)
AfifieeBeunnrian: 01208241

yiifieesnsaauaNdanlaf irmuangmlsrasfrasntTaILas
3‘ﬁm‘im‘uqmm‘jmuqmmﬁmmmx‘mmmmm‘jmuqmmﬁwmm
mmﬂmimu@uqmmﬁmimuﬂmmm%yuqﬂﬂmimmmmffu
AN el

Function of control variable; control purpose; control methods; control
of liquid flow, air flow, temperature, humidity; control elements in air

conditioning system.

A9BBAKLLSIULYIBN1e TuaNANS 3(3-0-6)
(Plumbing System Design)
Ffifioedeunnrian: 01208211
WNUTILAZNIATF NN TSR T U LYieUseUNd s Ue1AI9NIS
L‘WINﬂ']’mﬁu?lﬂﬂlil’lsfu‘ﬁ::uuﬁﬂ%ﬁﬂﬂﬂ‘jﬁ’lu')ﬂm%m’]ﬂﬂﬂ@Lﬂ%ﬂﬂgwj’]
%Hulﬁﬂuﬂ"ﬁﬂﬂﬂLLUU?ZUUVi@ﬁZU’]EI‘Li/"ILL@Zﬁﬂﬂ"lﬂ’]ﬂﬂ’]‘j@@ﬂLLUUﬁﬂ
Y3 EUNTDBNRULIEULALINGS
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 hot-water

pipe line, fire protection system.
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01208456

01208457

01208458

sruulSuaniazenAtudeldUslamigegn 3(3-0-6)
(Optimization in Air Conditioning System)
AfiFesBuunnrien: 01208352
NNTEBNULUNIAAINTIHNANNITIIRB9TEUUN1TW Ay
yefuaNsIanznITine ey TusUanniameatiamansnis
drasvgUnsaldpasruuluBelis: lonigegn
Engineering design, principle of system simulation, expressing

performance data in equation form, component simulation, optimization.

ﬂ’]‘i‘izu’]ﬂﬂ’m"lﬂsﬁuqmﬂ”mwﬁﬂ 3(3-0-6)
(Industrial Ventilation)
Afifipedeunnrian: 01208451
Mﬁﬂﬂﬁ‘a“j:mﬂ'mmﬂm‘jlﬁ@m@m‘jmu@34m’m%ﬂum‘jﬂﬂmmu
gmgmﬁﬁiﬁ‘%’umumwwﬂﬂwﬂ”ﬁﬂﬂﬂLLUU‘i?.;‘l_l‘l_l‘im_l’mmmﬂmmmﬁﬂ
LLZ\]z@"lf‘ﬂﬁm;luﬁﬂuﬂﬁ‘iﬁﬁiﬁuﬂ‘jﬂﬁﬂﬂ‘j‘j’m@uﬁﬁG‘lﬂ"l‘ji/]ﬁ‘lﬂﬂ‘i_l‘jxuu
FLUNEBNNFRUNTYINAINEE B
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.

AN Rl 3(3-0-6)
(Clean Room)
ArfidaEanNnniew: 01208451

NN3ALANENNUIRRDH IWFaNnANN13NTBIBNNIANITABNUAS
mﬁ?’}?ﬂ‘smmmﬂﬁyugmﬂfmﬁfmN:@fmmflmm‘sﬂfumq:meﬁﬂu
ARANDIRBIRZDIANITEDNUL LA FEAIANITUTENTANRINIUNIT
ATLANNTS (MABIDINIARBNEZEIAAIRSLNINEI IV INIATNI9NTS

TDINUBUATIYITNITUATUTIINEN
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01208461

01208462

01208463

Controlling room environment, principle of air filtration, selection and
application of air filter, introduction to clean room, environmental
pollution, clean room type, clean room design, energy savings, control of

air flow, biological clean room, countermeasures for biological hazards.

mﬁﬂﬂmmum‘%mé’ﬂﬁﬂ@ I 3(2-3-6)
(Machine Design II)
ArfideaBuunnniown: 01208361

MRS LA ER NUULELEINYaN RIS nINaTidUHaL

Analysis and design of complex element of machinery.

NANNTTBITUE AR 3(3-0-6)
(Principles of Fire Protection)

NANNITTBITUE AR BTNV S ARAYLAZNITIADNEITALINRY
weAngTresNyEd umnnselmdsifinalsendeee@ind
FAfsY NannITeNiugAANELLUUN AN RATIENTINYIO BT T UL
SR pEW NseBnLLLDANs IiUasATIa NS ARSI NI ALMY
Ta9ugARAEN19M999 L ANUNDANEINNEARNEN19LATIZR
AUATIYIINTARNY

Principles of fire protection, fire classifications and selection
ofextinguishers, human behavior in fires, safety to life from fire,
principles of passiveand active fire protection, fundamental of fire
suppression systems, building firesafety design, fire safety planning, fire

safety inspection, fire hazard analysis.

NHUHILATUANDIATUATNIATFIUNTT BT UE ARSTY 3(3-0-6)

(Building Codes and Fire Codes)
NHNHILATLANBIANTUAZNIATFIUNNTT BIINEARANEN1TIATIENA

yaUsvavAuarn1stedulngrane AL ANBIANTNNTAATIZANIRT TN

o/

matlasiudafdaanawazassdlssmameiatsduuangnuig

Vg A eiungnuIg ATUANBIAITHINKINITYBIN NI

uaznnsgensTasiuspAse sl szmeing
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01208464

01208465

Building codes and fire codes, analysis of the purpose and
enforcementof building codes, analysis of international and local fire
codes, regulations andlocal laws relating to building codes, development

of building codes and firecodes in Thailand.

VG BUAZNITBDNLULITULAUNAID A TR 3(3-0-6)
(Theory and Design of Automatic Fire Suppression Systems)

VO BUATNIATTINIBNTEULAUINASER IWTRULUATN19RATZA
uaznAdansTuLInazaarinduInaEn i RuazgUnaol
U9 NBUNITDENKULSEULIINTZANEURLINASER [usTRsz UL D
AuAITTUUINNLaT AT AT U IS LN G

Theory and approval standards of automatic fire suppression systems
;analysis and selection of automatic sprinkler systems and their
components; design ofautomatic  sprinkler systems, gaseous fire

suppression systems, foam and drychemical fire suppression systems.

srUUdImg A duazsruuAIUANATIIN 3(3-0-6)
(Fire Alarm and Smoke Control System)

PANNITVBITEULUAIRINAI nfiuazgunsoingaadu Muasadiln
ﬂ’ﬁﬁLm’wﬁw@ﬂlﬁaL‘Vi@lLWﬁQT%ﬁLLN:QUﬂifﬂﬂi:ﬂ@u NIRTFIULAY
NTDBNUULITTULLS RN AI MduarssuunIuaNAduin nanuas
ﬂ’ﬁ@@ﬂLLUUﬁ:UUﬂQU@Nﬂ;ﬁﬂWLL@Z?:UUﬁ@@Wﬂ’]ﬂ ULLITNDILNAY
Tndidmsuszuunauauatil

Principles of fire alarm system and smoke and fire detectors, analysis
of 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.
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01208466

01208467

01208468

nTAeaziaNasste lBdrnssunisiasius ARy 3(3-0-6)
(Risk Analysis in Fire Protection Engineering)

nuuazndnnsinasianuiieeds huddmnsaanialiai
SRS NNTTALAZNNTIUWNAMHIEDISE NMTUBWNTANIEETEFae
191521 LPRBTIDUAZAENNSINERANNAIBAINTIH 11T
TAFAFENNITUTUANNGYIRY N19FATILAUAENITIAYINUNLNIS
LBMNTANHIRENSE

Theory and concept of risk analysis in fire protection engineering,
riskidentification and measurement, risk management by insurance
method, risktools, risk engineering methods, preparation for loss

adjustments, risk management analysis and planning.

Usingniselsmanedeesiy 3(3-0-6)
(Introduction to Fire Phenomena)
F99NEBNTINT S aasa ARG ENTo1 lauA NS auas AR

msgefnlinsa i iuardasinsunniinguaduuazaiuialé

]
=

mauNARSouTin s i e daAsuUsngnsoliads b
g

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.

ﬂ‘i:mum‘i@@ﬂLmum\uﬂ‘%mﬂ@ 3(3-0-6)
(Mechanical Design Processes)

AN9DBNUULNNLARBINA E«;ﬂﬂmmu ANDANULL NTLUINNTT
ANUUL NITIMNUKNKNITEDNLUL NITE5NUNIAA N19USZIRNLNIAR
NITEENHRANN I N1TUTLRUNRAAUA

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

generation, product evaluation.
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01208469

01208471

01208472

mafudmesgsiadiniuamnasneEona 3(3-0-6)
(Entrepreneurship for Mechanical Engineering)

AMTARFENRTIA NINNUINARTNT LBN1an9N199aIa NAN
ANNIEAIMTUIEI289T509  NI99ANITNNNITRY N1FTANITARA
uAzNNTUEMaNEIn Ty natEnnsduionnsuinis

Creative thinking, product development, market opportunity, legal
aspects in entrepreneurship, entrepreneurial financial, marketing and

human resource management, financial accounting for management.

NN9EDNULUNITAIUANIZULLITNNG 3(3-0-6)
(Design of Mechanical SystemControl)
Afifipeeunnrian: 01208371
LLUU‘-S’]@@QW@WT"INW%%@Q‘E%UUL%Qﬂ@ﬂﬁ‘jﬂﬂﬂLLUU‘iZUUﬂ’JU@N

Aanmasfindsruumuantoned MRINISATLANLLLLAZNTS
aanuuuRuaadnisauaslne M lulasinsiaansdo i

Dynamic model of mechanical systems; electronic control system
design;  electric motor control system; control and design of PLC;

introduction to control using microprocessor.

\PFEB99NINaTIEuTuaznsBeulysunsy 3(3-0-6)
(CNC Machine and Programming)

U NYBIATEITNIN AT UENTTUIUNITNAALALNITITIUNY
walulagnisdnlanznis@eulusunsndiduddmsuirsesniuay

4 o
LAFBNNA

Type of CNC machines, manufacturing process and planning,
metalcutting technology, CNC programming for turning and milling

machines.
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01208473

01208474

m‘zm:qﬂ@'@Lé’ﬂmﬂﬁﬂﬁuﬁmﬂiﬁmm%QﬂN 3(3-0-6)
(ElectronicApplication in Mechanical Engineering)
ATifeeBeunnrian: 01205201
gunaoilWinilmasdasnandnniainemesdnlonuaadfiuas
namBanasnann1aiesiiuressesiiamesminesnanunsinas
wazszuuRaTanisiheevueniluazaesduiinsanlsygndlEiunig
SDNUULNAINNT HEAI NI BUBSNa I AR E8SNN9Y 19189
wplaunaaiBimanniavineuasszuusnsgeaslsuain
Electrical instruments in  mechanical systems; characteristics
diodes,LED, and transistors; fundamental concepts of filters, time
comparators anddigital circuits; application and design us operational
amplifiers,  integratedcircuits, relays, transdue interfacing and

servomechanicsm; principles of roboticsystem.

AA9289289 (1A 3(3-0-6)
(Fluid Power)
AT deaBuunaniewn: 01208242
srunfindsasrasimanauiiug sz dydneailuaruuiides
289 MATEULUATNNTEBNULLNAT (BATERNILULLAYNNSEBNLUL
wasiunAnnsesareudedadesuarn19ingednensruuinasees
2849 (M|
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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01208475

01208476

NIFINIRBINATRUDITSUY 3(3-0-6)

(System Dynamics Simulation)

|
a

AifagEsuNInen: 01417267

TEINUAZNITTUUNTLUUNNATNA S LALEIUUTENDY WU
ATAAERTEHA AILLUTFOTULLATULLINRBIBUNA-LBFNA N1THIN
WULSIRBIATRFANERSBITEUU W0 S2UUn1ena Seuu2e9 Ma seuu
AIHEDY TIHTITTUUHANHATY TYUUIBIE LA TE NS T UL
TiZadn n199naesszULnamansfagsansiLasase

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.

FTUUNNTAUANUNL YA 3(3-0-6)
(Modern Control Systems)
ArfidaeEenNiniewn: 01208371

U3Rnnnesuuua1anIuuusnaes ugUsaulsannsnamas s
ﬂumiﬂqumwLﬁﬁmizuuﬁgﬂmuqﬂﬁ Lmzﬁ:uuﬁgﬂﬁ@mmféﬁ
A9AMUA IATIRENANHUUANTE FIFUARFILUTFNI WL UL
WAZUULLANSY

Vector spaces, modeling, state-stead system representations,
solution to the state equations, stability, controllability and observability,

Eigen-structure assignment, partial and full order observers.
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01208477  viusndamangasido s 3(3-0-6)
(Introduction to Industrial Robots)
ATifeeBennnrien: 01208321
yusnigaanngaiiacdin unudnBanneiuend aaumandaeg
WIUNAUULANMTN aaumansrasunnasuudiaunay anladenaes
WANA wamﬂm%"umLmuﬂmmzmﬁmu@wjuﬂuﬁlﬁmﬁu NN
WaAT ATeBnLULNALn ﬂ’]’iﬂ')‘l_lﬂﬂLLUUNNN‘E&WJ"NLL‘NLL@ZGTWLLWLN
aadin
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.
01208478  NN9AIINFDUUAZALATIZANITAM 3(3-0-6)
(Vibration Monitoring and Analysis)
AT deaBuunnniawn: 01208322
MatostiqeuuLAIAn1anl Neduding aynaayidesiaznig
uwasy-Befuuude  nafpuszidasfiofnnnedi a1nsunneasdi
LAPNANAEY Y INNTTINAZNNTIRANY N1aruAZaInI5Fian
Predictive maintenance, mechanical vibration, Fourier series and
fast Fourier transform, vibration measurement and instrumentation,
symptoms of vibration signals, diagnosis, setup of alarm band.
01208481 1ftAn9Amansasiasesna | 1(0-3-2)
(Mechanical Engineering Laboratory )
AT daaBunIniew : 01208341

SMNARDS IHE RN AINEERNNTY I AHIE RN1USUBNA
AFINTIN N IHE I RINTITUU AIRHN AN RATEASUDS M ALAY

= ¢ o
LV"I’?T@GEIH@]LN’WT‘WNQ’]EITH
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01208490

01208495

01208496

01208497

Experimental works in the areas of heat transfer, refrigeration,air
conditioning, power plant engineering, energy conversion, fluid

mechanics,and internal combustion engines.

ANATANET 6
(Co—operative Education)
nnaUftiRsmnanmaznountsludnsowinnianen ety
TazaunianiannslUUATRsmA HSuseunte
On the job training as a temporary employee in order to get

experience from the assignment

n9eRsNlATNIAFINTTHARDING 1(0-3-2)
(Mechanical Engineering Project Preparation)

A9TAAE N TBIENE lATNINNITATITBNEITUAZTIEN Y
ANNANINTIN

Preparation of project proposal, literature review and progress report.

4 A 4
LIBNLRNIEINIFINTINLATEING 1-3
(Selected Topics in Mechanical Engineering)
dl a dl o/ 2 a o/ v dl
Li’rNLQWﬁZ‘VlN’Jﬂ’JﬂiiNLﬂiﬂdﬂﬂcfui:iﬂuﬁiiyiyﬂﬁiwmﬂLﬁ@d
wWasuluuusaznian1sfinuen
Selected topics in mechanical engineering at the bachelor’s degree

level. Topics are subject to change each semester.

AHNWN 1
(Seminar)

msinaue wazefilseadefiiiaulanidmanssueioanal
TrAulRY N3

Presentation and discussion on current interesting topics in

mechanical engineering at the bachelor's degree level.
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01208498  tlgyniiLers 1-3
(Special Problems)
% % =3 dl o/ 2 =4 =9
ﬂ’]‘iﬁﬂ‘]&l’?ﬂ%ﬂ’]"ﬁ’l"l\‘i’)ﬂ’]ﬂ‘i‘iﬂLﬂ‘i@\‘]ﬂﬂ‘izﬂuﬁ‘iiym’]@]‘iuﬂzL‘ET—;IU
=\ a =1
CTIN IR S SN TINTa I
Study and research in mechanical engineering at the bachelor’s

degree level and compiled into written reports.

01208499  TAs9s1d3Fmnssnipaasna 2(0-6-3)
(Mechanical Engineering Projects)
Ffifieeeunnrian: 01208495
Tﬂ‘a‘dmuﬁmﬂﬁf@?wmmGimmmﬁﬂfm‘j‘mLﬂ%@dﬂ@

Projects of practical interest in various fields of mechanical

engineering.
F83YIINS
01208201  MANAITANUIUNNNAAIFATAIAINTTH 3(3-0-6)

(Basic Principles of Engineering Mechanics)
ATideaBunanriaw: 01417167
ATIATIEAUTITNARAIMRLANIUUAINTUSUANNNTANA R
TAs9nTLuAzIAEDITNINaNamansaas el psfuaanFansuay
@@uW@ﬂm&l%ﬂ'ﬂmgmﬂ LL@tFJ/WQLL%QLﬂ%d?u’izuﬂllﬂgﬂ’ﬁLﬂﬁlﬂuﬁ?}ﬂﬂ
AN ANTDITHURTNAN 3
Analysis of forces, equilibrium, dry friction, adaptation of equilibrium
equations to frame and machines, introduction to fluidmechanics,
kinematics of particles and rigid bodies in plane, Newton's  laws,

principles of work and energy.
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01208302

naraniesaLazAaeITnInaesadoagu 3(3-0-6)
(Introduction to Fluid Mechanics and Fluid Machinery)
AiFesBaunnrien: 01417168

anifivaslva afneransana aNN15ANABLEDY FNNNT
s annnandssns wamansuasnianad dgudauas [ifiaans
wiln warnangaesnnaai dgudauazdannumiln nialaluie
Anunsianng aNsTeNzuArINTUsTEndiASassnuaiAaasgy szuule
ATDANLATHANAN Fluid properties; fluid statics; continuity
equation; momentum equation; energy equation; dynamics of
incompressible and inviscid flow; dynamics of incompressible and
viscous flow; flow in pipes; characteristics, performance and application

of compressors and pumps; hydraulic and pneumatic systems.
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wuuiiuiinuan1sFeuaasiin nangasirnssuamansindin 81273 73AINTTHATBINA T WAL o

a 4 = L -4
AUSIAINTIHATNGT HUTINHUIRULNYAFTATINRT

i SR WAHENA covoorerceeerinesinsie e LRUUSZFUIRD oo
BITTFTIAUTABET ot SARBIIIFEAUTAE o
TUTA (Tn19Fnen) 1(255...) 2 (255...) 3 (255...) 4(255...)
N1AN3ANEN Find tang g93au Find dang q9iau find Uang 954 §in Uang
s fAnamzidan
AZLEUIAAY
refinga
GPA
wefinsianiA 17 21 22 20 21 19 16 14
[ 1]o1200101] | [3] 01204111 |
[loasszn] ] | [omoes ] NEEEaN
H Sc/M S
[3]01999021] | [3] 0tooooc || BEEIR [3] omocooox | | { 1] 01208481] | +—>{2[01208499] |

|5|o142o111| |———>|5|o142o112| | |5|01205201| |—9|1|012o5202| | _. -.
[owzr [ owzore] ] 3[onoa] | >[5 o1 | ST

[ 1] 011750 | | [3] 0213211 | ] 5] 01206311 | | [1]o1208495] 1| [3] [ |
[3] 013550 | [3] 013550 | [3] 0135500 [ | [3] 01208241 | —{>[3] 01208341 [ |—H>[3] 01208342 | | [1 Jor208497] | FE
[3] 01417167 | [3] 01417168 | [—{>{3] 01417267 | [3]01208271] | |>|5| 01208351 | |l5]3] 01208352 | | E |i|_|_|
[3] 01403117] | [1]ormsex [ ] | ‘9|5|O12O8322| |L9|5| 01208571 | | Gl a
1] 01403114 ] | [3]01208332] | [3] 01208361 | | [3] - [ |
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