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YoraUugaufne UNINFETinEal
ADE AEIAINTIUANENS

uah 1 dayanaly

1. siduazvenangns

SAMaNgns : 25590221101416

Ay : MangnsIenssueansiuda a1913¥13AINTTU1E Wedilues
wazUlnsiadl

A1YIDINAY : Bachelor of Engineering Program in Rubber Polymer and

Petrochemical Engineering

2. YaUTyymazaIvIIvn

Foufiu (nwilve) - Amnssueanstadin AmnTsuens wealues wazUlngiadl)
Foto (nwlne) © AU (Amnssuens wedmes wazUlnsiad)
Foufiu (Mw18angw) . Bachelor of Engineering (Rubber Polymer and Petrochemical
Engineering)
Fote (Mudangu) : B.Eng. (Rubber Polymer and Petrochemical Engineering)
3. 3ywen

3.1 AAINT5U89 (Rubber Engineering)
3.2 AmnssunediuesiazIandinim (Polymer and Biomaterial Engineering)
3.3 Aenssutlngiall (Petrochemical Engineering)

4. UWENANTEUARANANEAS
laitlpenin 120 wiqefin

5. JULUUYBINANGAS
5.1 3uuuu
- mngasUSaIRIeIvINIg wiangas 4 U
- wangasusenialednsyniv (Non-degree) lin1vuAsEoEL381015ANYA
fananunsaseuslalaanumheinazaurnlinuadmiieinueauming de
5.2 ANWMIUDINANGAT
wangnsuni (Regular Program)



53 nwnitld
wangasinnisdnuiluniwile
5.4 nssudnAnm
Suniianinewazdandsifiansaldnuninglunmsdoansls
55 anudwietuanituduy
\HundngnaemzvesantuiidanisGoumsaoulnenss
5.6 M3y undansanisdine
TS ey iesanuivfe)

6.  HNTUNNVIINANGATUAZNITRNTAUNDUSIR/ARUYDUNRENEGAS

6.1 vanansiAInssuaransiadia a1913913MInI50e1e wediues wasllnsiad
nangnIuTuUTe wA. 2568 USUUTINUangnsImnssuAansUMan §1913913AIN5Y
geATNAIRT MingnIUTUUTE n.A. 2566
Baldandausdnsdinm 2559
Usuusnsaamineidiotnisine 2566

6.2 l¢Suemuiiureuananiining lumsuseyuadedl 5/2567
o Tuil 26 Tquieu w.e. 2567

6.3 l¢SueuiRnnaniuminerdeinga lunsussyuniant 6/2567
dlofuil 3 Fevnau na. 2567

6.4 \WedeunABouil 1 Imsdnw 2568 1Wudily

7. A2un3NlUNTIHELNINANEATNNAMANLAZIIATIIU

vangnsiiaunsaulunSHELNTAMAMLAZIINTTIUATNNTOUNIATTIUAMIAITEAUDANAN Y
WAIYB W.A. 2565 TuUnN15@An® 2570

8. @1@nilanunsausznauandwldvdsduzanisinen
annsaUsznovednlunenuianiassuaznaenuiaselud
8.1 AAINTUNUNIIBUAEWAIUT (Research and development engineer)
8.2 IFINTUNUNAIUANNTEUIUNTHER (Process engineer)
8.3 INIuNUNAIUANANAIN (Quality control engineer)
8.4 973wdu q Miieates



13. mmé’uﬁué’ﬁ'wé’ngmﬁluﬁ@ﬂaaﬂuwﬁwmé’ﬂ
13.1 wndv/nguien/seivlundngasiiiiladeulasaus/aundvymingasdy fided
13.1.1  wadv@nevilu $9uau 24 wiaedn SuRnveulngAusanIneInIsLaTnIg
Us¥naunsuazanizany o fiiedes
13.1.2 #uIA3v1an1e 313U 10 nileis \WedeulneausIngmansilasuinnssy
Havia saselud
%ﬂﬁugmﬂa'immam%l,l,az%wmmam% 10
0202104 AMAFIERSEINRSUIAINTIY 1

Mathematics for Engineering 1

0202107 AfAFIERSLATADRFINSUIAINTTY

Mathematics and Statistics for Engineering

0204106 wARNUFIWEMSUIAINTTY

Fundamentals of Chemistry for Engineering
0209111 Wandiugrudmsuiangsy

Fundamentals of Physics for Engineering

13.1.3  mneividenainidaasulaunngs1s o 1 6 wineAn

13.2 vannie/nguiny/meinvemdngastinidadeulfams/auiv/mingnsdu
13.2.1 391 997U 15 Wi
13.2.1.1 A1 nuinnssunisidanssuaans Wadsuliamzaig 9 atelu

UWNINYIAY

wndneglunguanssaugnisaiainnssudny
Tassad1evnuinnssunneiainssuA1ans (Engineering Innovation)

UIUNUIEAR laideanin 15
JndeAu 15
38391
A INUAY 15
1000010  NszUIUMIKARTUHUgIY
Basic Manufacturing Processes
1002111  MSREULUVIAINTTY
Engineering Drawing
1002211  nslglusunsumeuiamessiglunIsoenuy

NAR LATILATITTIUGIUIAINTTUENS WORLUDS
wasUlnsLAdl
CAD/CAM/CAE for Rubber, Polymer

and Petrochemical Engineering

i2enn
3(3-0-6)

3(2-2-5)

2(1-3-2)

2(1-3-2)

NUIYAR
NUIBAR

Mu2enn
1(0-3-0)

2(0-4-2)

2(0-4-2)
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1002213 JamiFanssunaznanansian 3(3-0-6)
Engineering  Materials and  Mechanics

of Materials

1002311 AmnIsuANNUaanANY 2(2-0-4)
Safety Engineering
1002312 n1smIvANAMAINlLLImNTTY 2(2-0-4)

Quality Control in Engineering
1002313 3FINTIUNSTRUUNS 1(0-3-0)
Quality Control in Engineering
1002314 nénnsifiunandalaesanluamudanssy 2(2-0-4)
Principles of Total Productivity
Improvement in Engineering
13.2.1.2 Alnmisiaunuinnssuens Wessuliauzae o neluumingdy
Tndneglunguaussaugnisasiuinnssuday
Tasea3193 R IMNITNAIUINIANTSNE1e (Development of Rubber

Innovation)
IIUIUNUIGAN laitlounan 15 wiwyhn
N UIAY 15 wiein
3787391
A InveAu 15 wiqeia
1002220 9195550V IALAL ST UATIEN 2(2-0-2)
Natural Rubber and Synthetic Rubber
1002222  @13LANLANEIRT UL 3(3-0-6)
Additives for Rubber
1002232  AshUTgUENg 2(2-0-4)
Rubber Processing
1002292 UjURANsuUTIUeNe 3(0-6-3)
Rubber Processing Laboratory
1002341  @uURUDIYN 2(2-0-4)
Properties of Rubber
1002391  UfuRn1svneaeuaNURvedens 3(0-6-3)

Rubber Properties Testing Laboratory
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13.2.1.3 Fnnsiaunwinnssunedwesuayiandinin [Waasulinmeeng
eluavingndy

wndneglunguaussaugnisaiauinnssudny
Taseadradvlnnsnauiudnnssunadwasuaziandanin (Development of

Polymer and Biomaterial Innovation)

FIUIUNUIYAR laitlounan 15 wwhe
AN TIAY 15 wihein
378397
FvInvAu 15 wuqeia
1002225  @1sLANLAINAIEARN 2(2-0-4)
Plastic Additives
1002226 walulagweodiues 2(2-0-4)
Polymer Technology
1002235 ﬂizuauﬂﬁiﬁugﬂwaﬁLma% 3(3-0-6)
Polymer Processing
1002251 wWaAnAgIWedLNDS 2(2-0-4)
Polymer Products
1002294 UjURNsmAlulagnedwes 2(0-4-2)
Polymer Technology Laboratory
1002295 UftRnsnszuaunstugUnediues 2(0-4-2)

Polymer Processing Laboratory
1002344  MTIATIIENYULANITVRINANDS 2(2-0-4)
Polymer Characterization
1.3.22 vangasuseniallednsynivn (Non-degree) Usenausag ¥a3%1 (Module)
IMNNUINTYUANIEVDINANANTIAINTTUANAATUUTN 171391 3AINTINe1e wediies wazllnsiall
Dnaeulifaulaianelusazuonumineds Weiamumiuiiasinueiitmualuusazaaion lng
Fsulssmeetasyividleduianmsioudmiuusaryninidoneu fl

ﬂ;m%ﬁﬁugﬂu%mnssume 13 nqeia

1002220  §195IIUVIRUALYNEULATIZA 2(2-0-4)
Natural Rubber and Synthetic Rubber

1002221 weluladiinens 2(2-0-4)
Latex Technology

1002222  @sANLASEInsUeg 3(3-0-6)
Additives for Rubber

1002223  gNHANLAZEANTITIUTENDU 2(2-0-4)

Rubber Blends and Composites
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1002321  MISLEIULIIVDIYN 2(2-0-4)
Reinforcement of Rubber

1002322 g19MIAINTIY 2(2-0-4)
Rubber in Engineering

YATVININNTTULALHAN S UTNWORINDS 10 wiqefn

1002251 wWaAnAInedLDs 2(2-0-4)
Polymer Products

1002252  woAwmoskaNLaza1LTUsznau 2(2-0-4)
Polymer Blends and Composites

1002253 winnssuneduasuas TangIuTINM 2(2-0-4)
Polymer and Bio-Based Materials Innovation

1002351  AN9deNANINIOINERILeS 2(2-0-4)
Polymer Degradation

1002352  uinnssunediuesgnidive 2(2-0-4)
Polymer Innovation to Commercial

qm%wwﬁugwu%mnﬁﬂmsmﬁ 10 vdaenn

1002227 msAniuguSmnssuiiaged 2(0-4-2)
Basic Calculations in Petrochemical Engineering

1002228  adldwsuimnssudlnsiall 3(3-0-6)
Chemistry for Petrochemical Engineering

1002229  AminssullasdeutazUlnsadl 3(3-0-6)
Petroleum and Petrochemical Engineering

1002296  UjUANseldmsuImnssutlngadl 2(0-4-2)

Chemistry Laboratory for Petrochemical Engineering

13.2.3 wangnsuszniallednsynivn (Non-degree) usmsdanisiagnangnsiminssu-
AansUndin a1wivieanssuens wedwes wasllnsiadl



nunil 3 1Aseaiaveanangns 5187991 uazuliein

1. lassadravdngns

27 -

1.1 wIunidenn sunaeavangns  luddeendn

1.2 lassadravdngns

120

i2enn

NangnIIAINTsUAIAATUMAN d1913913AINTINYIN Wadwas uazllnsiadl
nANgAIUTUUTE w.A. 2568 laseainesiunaaaningns lidasnd 120 wiqefin feil

Lneua qven | Avwen | 3vuen
WINTFIW | ANTIU | IAINTTU | IAINTTU
R nangns 819 wahwes | Ulnsiadl
NUINIVN v
W.A. 2565 wazdan
I
wuleAn | wulenn | wulene | wdlena
(1) nuandvdnenaly Tsitdaanin 24 24 24 24
1. Avdnwnaludedu - 12 12 12
- nauAvdnanualiinSauazanulu - 3 3 3
wasileslummssudi 21
- ﬂ&jfmwmﬂsﬁmmLﬁami?iami - 6 6 6
- NENAYINTATIIRNTIUTIPLLAZNIS - 3 3 3
Jugusznouns
2. 3dnwialuiden Tsitdaanin % 12 12 12
- FyfiduaSuaussouzianizen - 6 6 6
~Fyndenhly liidesnin - 6 6 6
(2) MUINIV AN Tidoundn 90 90 90 90
fugrundamanfuayineimans - 10 10 10
YU - 22 22 22
18N liasnin - 58 58 58
Fv109AU - 40 40 40
Jden laideuni - 6 6 6
W UsraUNITITIULUR 12 12 12 12
(3) nuINIVNADNLET liidaandn 6 6 6 6
394 Tiidfaandn 120 120 120 120
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1.3 $189v/903%1 (Module)

(1) wadAneinly lidesndn 24 wileha
1. urdnenalutedu 12 wioeia
nguirdndnuaiinSauazanudunadedusnmisseil 21 3 mideia
0000111 sndnuwalvinBauazaudunaliios 3(2-2-5)
TSU Identity and Citizenship
nguirmslénwuitenisiosns 6 wlefin
0000151 nwdsnguiiienisieans 1 3(2-2-5)
English for Communication 1
0000152 nwdsnguiiienisiedns 2 3(2-2-5)

English for Communication 2
nurewmg UaanangasAaliansiugn 1913910191990 LagNangns
nsAinwtudin a1vinniwdingy Wdenyaivilunguivinislénivuiienisdearsiiu
mwisUszneduildldinaundange Tiasusiuau 6 wihefn

ngudvInsaaudnnssuderusaznsilugusenaunis 3 weha

0000261 nsduniansdenunasmsiauuinnssudany 3(2-2-5)
Innovator’s Mindset and Social Innovation Development

ED

0000271 nsiuguseneunisuaznisimugsiaduinnssu 3(2-2-5)

Entrepreneurial Mindset and Innovative Business Development
2. Fdnwmluiden

a A v v

TandenSeuyaivdeluiinuaussausiangiuresnugnidndeialvd i

meinsulidaenin 6 wiein

2.1 AwiidauaSuaussauzianizanu 6 wiwnn
2.11 ?;Gﬁ‘zﬂ Humanities and Social Sciences
0001251 nwdsngulude 2(1-2-3)
English in Media
0001252  Mwdanguiilonisileuaznisyn 2(1-2-3)

English for Listening and Speaking
0001253  mwdsnguiitonisiiaue 2(1-2-3)
English for Presentation
2.1.2 ?;Gﬁ‘zﬂ Science and Digital Innovation

0002211 NISARLTINGAERNS 3(3-0-6)
Scientific Thinking
0002212  viulaniIngndans 3(2-2-5)

Science Alert
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2.1.3 Y¥a3¥1 Education
0003211 JF0ARVRAUNSHEUS
Digital Way and Learning
0003212 Wy wilensiFeus
Multi-language for Learning
2.1.4 ‘erﬁ‘lﬂ Technology and Community Development
0004271  wiuguUgnies
Create Your Own Joyful Farm
0004272  fusznaunsiuluasneselaainniiy
Profitable Farm Business for Young Entrepreneurs
2.1.5 qﬂa‘zﬂ Health and Sports Science
0005271  WINNTTURIAUNFUAIN
Public Health Innovation and Civil Society
0005272  {U5NBUNITATUTIAVGUAIN
Entrepreneurship in Health Science Business
2.1.6 YAV Fine Arts
0006271 N1FIANIINWARUNTIY
Management of Fine and Applied Arts
0006272  NNFIANITNUNTIMUTTTY
Management of Cultural Capital
2.1.7 ‘Qﬂ%‘lﬂ Economics and Business Administration
0007271 gUsznaunsiulul
Young Entrepreneur
0007272  msimungshaadelv
Modern Business Development
2.1.8 ¥A3v1 Law
0008211 nnguunelugaunad
The Ideal Lawyer
0008251 vinwgnsdeansdmiutinngvane
Communication Skills for Lawyers
2.1.9 ¥A2¥1 Engineering
0010271 Bumeiiinvesassnasdmiugnannssu
Internet of Things (IoT) for Industry
0010272  \ATYFANEATIAINTTY
Engineering Economics
2.1.10 ¥a3v1 Nursing
0011231  amziihwaznisieuduiiy

Leadership and Teamwork

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)



0011232
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LywedLTuSaYNE0aNs

Human Relationship and Communication

2.1.11 ¥a3v1 Agro-and Bio-Industry

0012211

0012212

2.1.12 ‘lgﬂ%‘lﬂ Management for Development

0015211

0015212

DIMSNTINUATAIINIY
Food for Life and Beauty
wywdiuunumludsay

Human and Roles in Society

nsvuIuMseAssIlugamdva
Justice in the Digital
nsUosnuegInssuniamalulag

Technology Crime Suppression

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

2.1.13 %;ﬂ"as‘d'l Multidisciplinary Sciences and Entrepreneurship

0009141

0009171

UyaUseRvgAnaseassaliion1susenaunis

Creative Al for Entrepreneurship

ﬁgﬂi%ﬂaUﬂﬂiﬁULLUUﬂLuIaﬂLLﬁQﬂ’ﬁLU?ﬂIEJULLUaQ
Entrepreneur Role Model in VUCA & BANI World

3(2-2-5)

3(2-2-5)

naewme  Ganaiunsaiienseuyeivinduasuaussousianizanuay q alily

Py dasuaNsTausRnziuvaInuzddndiialuseindnwmildiden wazmnnividen

WSk

2.2 Fyndannall
aa = a a a 1 dy = = a a a
uamwmmLaamiﬁmi’mm/ﬁmmma"l,ﬂu ‘Vﬁ@Lﬁ’e]ﬂLiEJUi’]EJ’HJ’]/“QG]’J"U’ﬂu
1y = P 2 o a & a a a a 1 = o A
ﬁm‘uuq&mﬁﬂwﬂ@uﬁu’]llﬁm“uuwLﬂuﬁMW%ﬂ%@ﬂWUigﬁm@ﬁmiU@LLMQ‘UizLVlﬁVL‘V]EJ (nUs.) NIpANIVUDU

NU28nH

PunInedenBulavinvennassiy Wnelrianuiuniieinsiuludsenin 6 wuleie wardan

anunsadenisouyaiy/seivnil Wusednlumneivdenasle
2.2.1 nguimsndnwalindauazanulunadissluanissed 21

0000112

0000113

0000114

0000115

0000116

Jydeniialy (wuuseie)
A9”a1ANY

Songkhla Studies

WNgadnw

Phatthalung Studies
UftRmsysilovinugdin
Community Operations for Life Skills
NndauAnw

Southern Thai Studies
ﬂi‘uLﬂ%%%ﬂﬂ’]i@@ﬂ&ﬁ%ﬂﬂﬂA

Complete Saving and Investment

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)



0002111

0002121

0003111

0003121

0003122

0003131

0005111

0005121

0005122

0006111

0008111

0008112

0010141

0012121

0015121

0015131

0000117

31 -

fndsnsnvaswndey

Love Me Love Environment
WIAENTAUDUTIG

Science Cares for Life
ns@nwiiieasinnulunaiiios
Citizenship Education

Pinoanuuuls

Designing Your Life

ANMzingARTTR

Leadership in Digital Era
Rinidunnmsiieguniw

Sports and Recreation for Health
ANNAVLATAVNNIE

Happiness and Well-being
NSRUAAUNINAILTNTITUNIR

Health Care of Natural Healing
ANuUasadsTudInInlml

Safety in @ New Normal

yudad anils fanas

Audio and Visual Art Appreciation
nopneluiinusedniu

Law in Daily Life
ﬂgwmaﬁm‘ﬁwwmuﬁmé’u

Introduction to Human Rights Law

I AuTin

Electricity and Life

Finpndlanniu

Everyday Good Life

naspusulmileazein

Power of New Generations with Pure Mind
Inenanilonsiaundsny

Volunteer Spirit for Social Development
Fyndeniialy (wuuynIvn)
YAIYWINBEAUYAAALAT ANV TN 6
UuRnumuinvemuyAnakaaTUAYLITINTERUAL
Tasks-Based Performance on Personal Skills and

Professional Support at the Beginning Level

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

Nu2enn
1(0-2-1)



0000118

0000119

0002112

0002113

0002114

0002115

0002116

0002117

0002141

0002142

0002143

0002144

0002145

0002146

0002213

-32-

UURnumuvinveiuyaralazatiuayuInInsEAUNa1s 2(0-4-2)

Tasks-Based Performance on Personal Skills and
Professional Support at the Mid Level

U RN umuTinugiuUAraLazaTuaYLINITNTEAUE
Tasks-Based Performance on Personal Skills and
Professional Support at the High Level

Yn3Y12a103 amaldnszvien dgywn 6
281A3 aaa by

Wise Knowledge and Use of Cannabis

28103 aanldiunseview

Wise Knowledge and Use Kratom
YAIYVIANEATUIATIN 6
manswisiiniiioguaimuaz AL

Life Science for Health and Beauty
Us1ngnsalmansiiedin

Life Science Phenomenon

Yty FAwndendnswannegnedadu 6
STInSN¥sTTUYA

Know Life Save Nature

RTINS DumsnLAMATYgRa T

Eco Friendly Living and Circular Economy
yadvvinuzmalulagndia 6
waluladfdviaiiensisous

Digital Technology for Learning
welulaBnsadieassddendsa

Digital Media Creation Technology
waluladmsiFeudvesaiswuasloledi

Machine Learning Technology and Internet of Things
YAV MUIAALTIATUIN 6
NSIUSHASHLUUUADN

Block Programming
nsiaILoUNaIATULUULTsUlAR LY

Low-Code Application Development

s EuakAngUInNIIURDINA

Idea Pitching to Digital Innovation

YAIVIIUNDIWI D93 6
NMIUIMIRUEINYARAR

Personal Money Management

3(0-6-3)

u28nn

3(3-0-6)

3(3-0-6)

NU28nH
3(3-0-6)

3(3-0-6)

u28nn
3(3-0-6)

3(3-0-6)

U2enn
2(1-2-3)

2(1-2-3)

2(1-2-3)

U28nH
2(1-2-3)

2(1-2-3)

2(1-2-3)

Mu28nn
3(3-0-6)



0002214

0002215

0002216

0003123

0003124

0003125

0003126

0003132

0003133

0015111

0015112

2.2.2

0000156

0001151

0001254

0001255

- 33 .-

Useiud Tillge

Happy Life Happy Insurance
YAIYITUNIUUAANU
nsAnlutInUsza1 iU

Thinking in Daily Life

AnDDNLUY

Design Thinking
yaInInefiudeauadielnal
e luTinuszaiu

Psychology in Daily Life
FansiazAaUni@nine,

Sciences and Arts of Psychology
Yy saasuguawadie v
REGHANG RGN et

Health Promotion
iaufg’qmm‘wLﬁamsﬁmmﬂmmw%‘im
Health Literacy for Quality of Life
YAIYIN58519855ATINA 8 INTNEN
IneTludinnuvansiudsunyas
Psycholory in Changing Society
NSIATAIBININYNTIVIN

Coaching with Positive Psychology
yaduniAuiuneesuailun1sufunu
N133aN1INNe1TNadluN1sU TR
Emotional Management in Performance
N15AAAILLASEA LAY UL AT TIY
Reducing Stress in Jusdicial System
nguivmsléntwitenisiesns
Jrndeniialu (Luuseivn)
mwilneifionisieans

Thai for Communication
mwilveiienisadieassd

Thai Language for Creativity
AMwanguiitensasiasiy

English for Job Application
mwdangudmsutinvioniien
English for Tourists

3(3-0-6)

BN
3(3-0-6)

3(3-0-6)

u28nn
3(2-2-5)

3(2-2-5)

Nu2enm
3(2-2-5)

3(2-2-5)

NU28nH
3(2-2-5)

3(2-2-5)

u2enn
3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)



0001256

0001257

0001258

0003151

0000153

0000154

0000155

0000157

0000158

0000159

0001152

0001153

0001154

0001155
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AMwanguiiiensAinutuiis

English for Edutainment
AdanguiitegsfauaznsisznintaUssine
English for International Business
AAUNTInTY

Language and Literacy
MuSanguiteuinnssudany

English for Social Innovation
Fyndeniily (wuuynivn)
yadmAaUzmslinmunlneiionisdosns
NSREUNNeLTEs19aTIA

Thai Creative Writing
nsBeumwlnglufivha

Thai Writing in Workplace

Wale wad wadu

Best Speech

Y3y UFURMumainusdunnsiedns
UTRnuainuziunsieasszsudy

Tasks-Based Performance on Communication Skills at

the Beginning Level
UURMUmNingeAuNITEeasIEAuUNa

Tasks-Based Performance on Communication Skills at

the Mid Level
U RN umuTinueiunsaoanssERuas

Tasks-Based Performance on Communication Skills at

the High Level
‘lgﬂ%?j’m’]i‘e}’]mﬂ‘ﬂﬁLﬁ’e]ﬂ"lié’e]ﬁ’]’i
AwINualuTInUsEa iU
Korean Language in Daily Life
NFAUNUINIBUNING

Korean Conversation
ﬂqﬂ%ﬁmmumgtﬁamiﬁami
Mg luginuseiniu
Malay Language in Daily Life
NITAUNUIN I INAY

Malay Conversation

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

u28nn

2(1-2-3)

2(1-2-3)

2(1-2-3)

U2enn

1(0-2-1)

2(0-4-2)

3(0-6-3)

NU28nH

3(3-0-6)

3(2-2-5)

Nu2enn
3(3-0-6)

3(2-2-5)



0001156

0001157

0001158

0001159

0007151

0007152

2.2.3

0000161

0002161

0004161

0004171

0007171

0010161

0015161

0000171

0000172
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YAITIAYIFULNINTRRANS
AwIuluTInUszaniu

Chinese Language in Daily Life
NTAUNUINIBIAU

Chinese Conversation
qﬂammmmjﬁmﬁamsﬁ'ami
awdguludinysyariu
Japanese Language in Daily Life
MsauMNAWIGY

Japanese Conversation
YadmmenFadeiienisiesns
aunadeluTinysyiriulasiiogsia
Russian in Daily Life and Business
NTAUNUIN W TALTY

Russian Conversation

ngudyIn1sadudnanssudenuuaznisiudusznaunis

Frndeniialy (Luusieivn)
mMsdanisutanssuiielanewian
Innovation Management for the Future
wilunaluladiundndnsivosdu
Nanotechnology for Local Products
weluladuazuinnssnileyuy
Technology and Innovation for Community
AnanTiviaaain

Intelligent Manufacturers
LATYENIAI9ATIA

Creative Economy
UINNTTUNANULFTE

Innovation of Green Energy
NNIAALTIAS9ATIA

Creative Thinking

Fyndenialy (wuuyndv)
ﬂgﬂ%wﬁﬂsznaumnﬁaé’mu
Qﬂszﬂaumﬂﬁaé’mm

Social Enterprise
Tumagsiadmiunsuszneunisiiledany

Business Model for Social Entrepreneurs

u28nn
3(3-0-6)

3(2-2-5)

BN
3(3-0-6)

3(2-2-5)

u28nn
3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

U28nm

3(3-0-6)

3(2-2-5)



0006161

0006162

0015171

0015172

0015173

0015174

(2) KRUINIVAN

- 36 -

YAIYIFUNTBANAUNTATNETIA
guvisunludInusedniu

Aesthetic in Daily Life

VinSasaseassa

Creative Southern
YaIvEUsEnauNsadelnal
AUTENaUNISYARIVEA

A Digital Entrepreneur
madugusenauniswagnisainegsnal
Entrepreneurship and New Venture Creation
yadv1langsnveaulau
p1venssululangsfia

Business Crime
ngvanenesilugsias-neuesa
E-Commerce Business Law

laitfaand

ANUFIUANAAIEASUAEINGIAENS

0202104  AMAAIARTAINTUIAINTTY 1
Mathematics for Engineering 1
0202107  AdAAAASLAZERRAINTUIAINTIN
Mathematics and Statistics for Engineering
0204106  inflilugrudmsuimngsa
Fundamentals of Chemistry for Engineering
0209111 Wﬁﬂéﬁugmﬁm%’ﬁmﬂﬁm
Fundamentals of Physics for Engineering
Fvunu
1000010 ﬂizmumimam%’juﬁugm
Basic Manufacturing Processes
1000012  nafansIAINTI
Engineering Mechanics
1000222  gauvwaranskagnamansveslug
Thermodynamics and Mechanics of Fluids
1002111 AT TUULUUIAINTTH

Engineering Drawing

6 wUWAK
3(2-2-5)

3(2-2-5)

6 WUWAR
3(3-0-6)

3(3-0-6)

6 wUWAK
3(2-2-5)

3(2-2-5)

90 #U28nA

10  w“UQeNA

3(3-0-6)

3(2-2-5)

2(1-3-2)

2(1-3-2)

22 wUQENA
1(0-3-0)

3(3-0-6)

3(3-0-6)

2(0-4-2)
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1002211  mskoluswnsumauimastieluniseanuy Wan  2(0-4-2)
LATAATITITUNUIAINTTUYNG Wodues wastlnsiAdl
CAD/CAM/CAE for Rubber, Polymer

and Petrochemical Engineering

1002212 UiiRmsAmnssulaihgaaunssudoy 1(0-3-0)
Introduction to Industrial Electrical Engineering
Laboratory

1002213 FanImnssukagnaransdan 3(3-0-6)

Engineering Materials and Mechanics of Materials

1002311 IrnssuANUannY 2(2-0-4)
Safety Engineering

1002312 miﬂ’mﬂmmmwiumuﬁmﬂsim 2(2-0-4)
Quality Control in Engineering

1002313 3FINTIUNSTOUUNS 1(0-3-0)
Machine Maintenance in Engineering

1002314 widnmadiukandnlnesaluemdanssy 2(2-0-4)
Principles of Total Productivity Improvement

in Engineering

A NDNIAINTINYY Tsitdaanin 58 vilnein
109U 40 WUWHA

qﬂaﬂjﬂﬁugmamnssuma 13 wqein

1002220  §195IIUVIRLALNEUATIZA 2(2-0-4)
Natural Rubber and Synthetic Rubber

1002221 wieluladiens 2(2-0-4)
Latex Technology

1002222  @1sLFNLAIEInTUEY 3(3-0-6)
Additives for Rubber

1002223  gNHANLAZANTITIUTENDU 2(2-0-4)

Rubber Blends and Composites

1002321  ANSLETULIIVDIEN 2(2-0-4)
Reinforcement of Rubbers

1002322  gNNINIAINTIU 2(2-0-4)
Rubber in Engineering
YAIYINTTUIUNITNIIANTINEN 11 viein

1002231 wInNISUNAANLTIENS 2(2-0-4)

Rubber Product Innovations
1002232 nswlTguens 2(2-0-4)

Rubber Processing
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1002233 3FINIIULED 2(2-0-4)
Tire Engineering

1002234  NS9NLUUNARS 9IS 3(0-6-3)
Rubber Products Design

1002292 UguAnsuUsIUens 3(0-6-3)
Rubber Processing Laboratory

1002331 AM399NLUULNRNNLAZINIAEINT UL 3(0-6-3)
Mold and Die Design for Rubber

1002393 UjURN1T0RNgATENS 2(0-4-2)
Rubber Formulation Design Laboratory
YAIVINTNAFIULALAATIZENURVDEI9 10 wehin

1002291 UfURnsveaeuaniRivesniiens 2(0-4-2)

Latex Properties Testing Laboratory
1002341  anURAUD9819 2(2-0-4)
Properties of Rubber
1002342  MTIATIEASNBULIANIZVBIUNY 2(2-0-4)
Rubber Characterization
1002391 UfuRn1snaaevaudRvadens 3(0-6-3)
Rubber Properties Testing Laboratory
1002392 UHURANTIATIERANYLLRNIE VRIS 1(0-3-0)
Rubber Characterization Laboratory
Jyuden Tsidfaanan 6 wuawnn
Tdnaunsaidenisousigiviiaentunguivinginunsadienguivn Tu
I nenIrnssnee nglviiduiumihsinsulidesnin 6 nuwhn
ﬂzju%'lﬁug'm%mnsimme

1002323 walulaguiluludminssueny 2(2-0-4)
Nanotechnology in Rubber Engineering

1002324 NMSLEOLANNVBIENS 3(3-0-6)
Rubber Degradation

1002325  gsdwmsunudiannsedng 2(2-0-4)
Rubber for Electronic Applications

1002326  NISAALUTINLLAZEITLAULAY 3(2-3-4)
Modification of rubber and additives

1002327  anunmntnavalulageny 2(2-0-4)

Progress of Rubber Technology
1002328  waslunaiaindanalawes 3(2-3-4)

Thermoplastic Elastomers



1002329

1002421

1002422

1002332

1002333

1002334

1002335

1002336

1002337

1002338

1002367

1002368

1002430

1002431

1002432

1002433

1002463

1002481

- 30 -

NLaENISARYSEEU

Adhesives and Adhesion

W NLAYNI9IAINTTULS

Special Topics in Rubber Engineering
n1sdnn1sAuUasnsieluesufufnig
Safety Management in Laboratory
NFUIYINTEUIUNTNIIAINTINLN
N5USEIUAMATNUATNINTTIUEAEINTTY
Quiality Assurance and Industrial Standard
irsesileauazmuaslunszuIuns

Process Instruments

Py uszivsuardumesidnvosasinds
Artificial Intelligence and Internet of Things
seuvanlulilugnaInngsy

Industrial Automation Systems
wialulaglaiAasns

Rubber Recycling Technology
NT9RNLUULINAS

Tire Design
N133ANITVRAFLAINGAAIMNTTUE N

Wastes Management from Rubber Industry
BNIMANNIZEL

Optimization Methods
NNFDBNLUULYIUIALATYEND

Economic and Ecological Design
WINNTTUIWNINITLINAE

Medical Rubber Innovation
AUTENBUNIITNNIAINTTY

Engineering Entrepreneurs
NSUTMTNUANNINIUBIANTS

Quality Administration in Organization
UINTFIUNERNT UL

Standard for Rubber Products
NNT9NLUULAZILATIZNNITNAADY
Experimental Design and Analysis
nsUseynaldinalulagfdvialuean
Application of Digital Technology for Career

2(2-0-4)

2(2-0-4)

2(1-2-3)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(2-2-5)

2(1-3-2)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(2-2-5)

2(2-0-4)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(2-2-5)
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IszaunsaliBaug)un
1002371 FUUUIMNNIAINTTUEN
Seminar in Rubber Engineering
ey
WHURNULAIATIU
1002377  MISHNIUNINIFINTIUYNS
Practicum in Rubber Engineering
1002470  1ATIIUNINIAINTIULNY
Rubber Engineering Project
%30
WHUAUNIAN®E

12 wuUenA
3(0-6-3)
9  #%ulwAA
3(0-9-0)
6(0-18-0)
9  %uUWAA

1002374  1H3PUANUNSBULALIATINITENAIANINIIAINT TN 3(0-6-3)

Preparation and Project of Cooperation Education

in Rubber Engineering
1002473 anfafnwImMI9IAINTIN
Cooperative Education in Rubber Engineering
A nenfnssunadiuasuaziandanin Lideundn
FY1UAU
ﬂqﬂ%qﬁugﬂuﬁmnssuwaﬁma%
1002224  iadiwedwesiazUfiseInswseunefiues
Polymer Chemistry and Polymerization
1002225  @NSLANLAINAIERN
Plastic Additives
1002226  wialulagwediues
Polymer Technology

6(0-18-0)
58 #%#UWNA
40 wU29nn
10 wuUQYNA
2(2-0-4)

2(2-0-4)

2(2-0-4)

1002293  UjUANswniinedwesuazufisenniseseunediues  2(0-4-2)

Polymer Chemistry and Polymerization
Laboratory
1002294  UfUANswelulagnediues
Polymer Technology Laboratory
YAIYINTLUIUNITNIIANTTUNDFUDS
1002235 ﬂizmumﬁﬁugﬂwaﬁma%
Polymer Processing
1002295 ﬂﬁﬁamiﬂszmumiﬁugﬂwaﬁLma%
Polymer Processing Laboratory
1002343  auUfAvesnediues

Polymer Properties

2(0-4-2)

11 WA
3(3-0-6)

2(0-4-2)

2(2-0-4)



1002344 MTIATIEARNYULIANIZVOINOAIUDS 2(2-0-4)
Polymer Characterization
1002394  UjURNsvegevanthveInadiues 1(0-3-0)
Polymer Properties Testing Laboratory
1002395  UfuRn1sImTendnynanIzveInediles 1(0-3-0)
Polymer Characterization Laboratory
YAIVIUIANTTUUASHANNUTIWOFLINDS 10 w7efin
1002251  wandndwediues 2(2-0-4)
Polymer Products
1002252  weodlesNaLuazaILTIUTENOU 2(2-0-4)
Polymer Blends and Composites
1002253  WIRNITUNDTDTUAL TARNFILTINN 2(2-0-4)
Polymer and Bio-Based Materials Innovation
1002351  nsienan mvemediues 2(2-0-4)
Polymer Degradation
1002352 winnssunediesdnfivg 2(2-0-4)
Polymer Innovation to Commercial
YAIYINITDNUUUNINIAINTIUWDALUDS 9  wuehA
1002361 A50ONWUURISAGINTUNDALNDS 3(0-6-3)
Die Design for Polymer
1002362 M50ONWUULNANNE S UNoRILDS 3(0-6-3)
Mold Design for Polymer
1002363 lUsunsunoudanedlnia 3(0-6-3)
Ansys Polyflow
Ay aen Tsidaenan 6 wulwnn
Tananunsaiieniseusgiviaeniunguivipedaiuvsenanguiv lwivien

1002329

1002423

1002424

1002425

1002426

-41 -

NEUIVINUFIUIAINTIUNDAWDS

nkazN1IRAUTEAU 2(2-0-4)
Adhesives and Adhesion

NORLNOITINTUNNE 2(2-0-4)
Biomedical Polymers

ulumalulad 2(2-0-4)
Nanotechnology

walulagussyiusinediues 2(2-0-4)
Polymeric Packaging Technology

wmaluladdme 2(2-0-4)

Textile Technology
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1002427 wodledmiunansnsigunmuaziaiesdion 2(2-0-4)
Polymer for Health Care Products and Cosmetics

1002428  vUofiA¥NITIAINTIUNDTLULDTUAL TARTINN 2(2-0-4)
Special Topics in Polymer and Biomaterial Engineering
NGUIVINTTUIUNITNIAINTIUNDALLDY

1002332 M3UsEAUAMANLAZIINTFIURAGINNTTY 2(2-0-4)
Quiality Assurance and Industrial Standard

1002333  \n3esfleinuazmunilunszuaunis 2(2-0-4)
Process instruments

1002334 UgyauszAniuazdumedidnuesassnis 2(2-0-4)
Artificial Intelligence and Internet of Things

1002335  szuudnluiiAlugnaInnIsy 2(2-0-4)
Industrial Automation Systems

1002339 nsKARTUAILE LS 2(2-0-4)
Automotive Parts Production
NGUIVINTOBNUUUNIIANTTUNDALNDS

1002367  A5NTANANNZEAL 2(2-0-4)
Optimization Methods

1002368  N150BAWUULTIRLIALATYFND 2(2-0-4)
Economic and Ecological Design

1002369  MsRusiAULUY 3 TATUHURNNT 2(0-4-2)
3D Printing Workshop

1002461  MTAAUNEASUNAULUULAZ NTNIUFDU 2(2-0-4)
Development of Prototype and Validation

1002462  N1508NWUUNANTUINLAZUTIYIUINTIATETIA 2(0-4-2)
Creative Product and Packaging Design

1002463  N150ONUUULAZILATIZRNITNAAS 2(2-0-4)
Experimental Design and Analysis

1002464 N3IANTTINIVUIALDY 2(2-0-4)
Small Business Management

AUTEauNITalTIUYUR 12 wilein
1002372 dunumaimnssunediwesiayiantinm 3(0-6-3)

Seminar in Polymer and Biomaterial Engineering

Way

wauEnUazlATIY 9 WUIWAA
1002378 MSHNMUMITIMINTsUNedasLas TanTInm 3(0-9-0)

Practicum in Polymer and Biomaterial Engineering
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1002471 1ASHIUMNIAINTTUNORLUDSHALIANTINN 6(0-18-0)
Polymer and Biomaterial Engineering Project
739
WAUAWAANEN 6 UL
1002375  i@3guAUNIoULazlATINITARAANY 3(0-6-3)

MAIMNTIUNBANBS LAY IANTINN
Preparation and Project of Cooperative Education
in Polymer and Biomaterial Engineering
1002474 anfafinwmaImnssunediweiiaziandinim 6(0-18-0)

Cooperative Education in Polymer and Biomaterial

Engineering

v neniaanssutlnall laitfoundn 58 wudawnn

v103AY 40 wdIwNA

yaAvrugiansalnaiad 10 viqenn

1002227 miﬁﬁmmﬁugmmﬁmﬂiiu'ﬂimmﬁ 2(0-4-2)
Basic Calculations in Petrochemical Engineering

1002228  pdidgusuIFanssuUlnsial 3(3-0-6)
Chemistry for Petrochemical Engineering

1002229  Aminssullasdvunazllngadl 3(3-0-6)
Petroleum and Petrochemical Engineering

1002296  UjUANsaldmsuImINgsuUlnsiadl 2(0-4-2)
Chemistry Laboratory for Petrochemical Engineering
YATYINTLUIUNINIIAINTTUT LA 5LAd 11 wdlefin

1002236  Aminssullaaad 2(2-0-4)

Petrochemical Engineering

1002237  nnseelaumusounazaislouula 3(3-0-6)
Heat and Mass Transfer

1002238 gauvnaranin1Uinsial 3(3-0-6)
Petrochemical Thermodynamics

1002239 YaunafIEAsHAZN150NLUUUANTA 2(2-0-4)
Kinetics and Reactor Design

1002297  UfURNISAWIMMIRUNEAERS 1(0-3-0)
LazN13eBNkuUU el

Kinetics Calculation and Reactor Design Laboratory



-4q -

YAIVINTNAFAULAAATIEINIIAINTINUIATAT 10 wiaein

1002241 gunsaiftuglimnsndlan s Mnaed 2(2-0-4)
Basic Equipment in Petroleum and Petrochemical
Engineering

1002345  gunsaiidesiieinuazmunsluimnssudlnsidon  3(3-0-6)
wazUlnsiadl

Basic Control and Instrumentation in Petroleum
and Petrochemical Engineering
1002346  mihguuRnsnAmnssuiasal 2(2-0-4)
Unit Operation in Petrochemical Engineering
1002396  UfuAnTImTenanuazanzvamanduntlnsiedl  1(0-3-0)
Characterization of Petrochemical Product Laboratory
1002397 YA snzvihelinsiad 2(0-4-2)
Petrochemical Unit Operation Laboratory
YAIVINTDRAUUUNIAINITUTULATLAL 9 wilenn
1002364  A1seonkUUlssunIeIrnsullngal 3(0-6-3)
Petrochemical Engineering Plant Design
1002365  3MINTTUNTLIWHNTEN 3(0-6-3)
Catalytic Reaction Engineering
1002366 sruvatuayulunIzuIUNITHE 3(0-6-3)
Process and Utility
Jyuden Tidaundn 6 WA
Tananunsaiieniseusgivaeniunguiviiedtuvseniangdiv lwivien
Amnssutiagiedl Insladdnnunheieswbidesnin 6 wiheis
nguATiuguinnsatinaad

1002328  weslunanadnsanalaues 3(2-3-4)
Thermoplastic Elastomers

1002380  AAINTIUWOALNDS 2(2-0-4)
Polymer Engineering

1002381  3AINTINIINTTUIUAT 2(2-0-4)
Bioprocess Engineering

1002382 Undusfunasmsramingiulidu 2(2-0-4)
Oil Palm and Palm Oil Processing

1002383  gaaminssuledlelad 2(2-0-4)
Oleochemical Industry

1002384  wialulagululuimnssutinsiadl 2(2-0-4)

Nanotechnology in Petrochemical Engineering



1002385

1002386

1002387

1002388

1002422

1002332

1002333

1002334

1002335

1002389

1002431

1002432

1002463

1002481

1002482

1002483

1002484

1002485

- 45 -

a5 PuLasdnsSUTIng AL
Petrochemical Additives
WA5R9LeIRluUNSEUIUNSUIASHAL

Petrochemical Engineering Process Instruments

wialulagwanafndevaanale

Biodegradable Plastic Technology
Mdenitawn193mnIsuUlnsal

Special Topics in Petrochemical Engineering
n1sdnnseulasnigluriealjuminis
Safety Management in Laboratory
nguIvINTTUIUNIINIAINTINTLNSIAL
NM3UTENUANNINLALINATFIUDAENTTH
Quality Assurance and Industrial Standard
Lﬂ%ﬂﬁ@’?ﬂLLazmuqﬂuﬂﬁzmumi

Process Instruments

Ty ussiviuardumesidnvosasmds
Artificial Intelligence and Internet of Things
seuudnludlugnaIungsy

Industrial Automation Systems
nszvunsHantugnavnssutlnsiadl
Petrochemical Engineering Process
AUTENBUNTINNIAINTTY

Engineering Entrepreneurs
NFUTMTNUANNINIUBIANTS

Quality Administration in Organization
N1590NLUULAEILATIZANITNAADS
Experimental Design and Analysis
nsUssenaldmalulagfidvialuendn
Application of Digital Technology for Career
NNIANSIATINITHAZ AINARNIIAINTTULAL

Petrochemical Engineering Project and Production

Management
mimUQmLLUUMaWSﬁaLLﬂiLLazqﬂﬂﬁai
Multi-variable Control and Instruments
WU WRIUINSSUI LGN
Development of alternative energy
wanulalnsaunazisadidonas
Hydrogen Energy and Fuel Cells

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(1-2-3)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(2-2-5)

2(2-0-4)

2(2-0-4)

2(2-0-4)

2(2-0-4)
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1002486  WASIUNIAADNANTINIA 2(2-0-4)
Alternative Energy from Biomass
UsEauNITalTIUYUA 12 wiagin
1002373 d@unuimaimnssutlnsiadl 3(0-6-3)
Seminar in Petrochemical Engineering
IGE
wauinuuazlaseu 9 WuUwnn
1002379  msHAUmImnssullnsiad 3(0-9-0)
Practicum in Petrochemical Engineering
1002472 lassunmddemnssudlnsiad 6(0-18-0)
Petrochemical Engineering Project
%30
WAUABAANEN 9 %U2WAA
1002376  t@3gUANUNTBULAZIATINITAUAANN 3(0-6-3)
marnssutlnsiad
Preparation and Project of Cooperative Education
in Petrochemical Engineering
1002475  annadnwiAmInssutlnsiall 6(0-18-0)
Cooperative Education in Petrochemical Engineering
(3) NUINIVLADNLET liidaandn 6 wUWNA

an 2 a a a PN a v o a A A
ua@a']ll']iﬂLaaﬂLﬁElTJinJ'JGUq/Gq@’JGU']VILUWﬂ@usLu@JVTT]V]EI’]aEWm‘Hm nIvlavn

a a a o = A v v A g a ‘:ll a a
LﬁﬁlﬁqEJ'JSU']/GQW'J%']SLUE‘?Q']Uuq@mﬁﬂ@’]@umqﬂﬁﬂ"mumLﬂuaﬂiq%ﬂ‘ﬂ@ﬂWUigﬁN@ﬁﬂqu@LL‘VNUiSLV]FTIV]EJ

NUa.) M30aNTUAUNUMINEFeNNBulAYINTanNaITIN TaelrdlanuIunulennsy Ltdeenin

6 nein uarlanaunsadondouyniy/seivnil Wuseinlumneividenasl
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AUNUEVBITHEIY
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1.5  A195U1851839/4n3Y1 (Module)
NUINIVUANIL

0202104 AMIAANEASEINIUIAINTTY 1 3(3-0-6)

Mathematics for Engineering 1

gUTBIBeadinmiand fladdunaznsivl Aliauazadiudeiios syiusvosileddy
N15UsTENATDIBYNUS miﬂivaﬂﬁauﬁuﬁ’ﬁmﬁ’mﬂLLUUI@Jﬁmum USHusuailendy wallnn1511
‘US‘W‘LJﬁ Ususlinsaluu maﬂi“ﬂﬂmaaﬂiwm USMusuagoyNusIZefaY aun1slaeynus
Weaduuay nsUsEEnd syuuRiAndai

Mathematical induction; functions and graphs; limit and continuity; derivatives of
functions; applications of derivatives; indeterminate forms; integration of functions;
techniques of integration; improper integrals; applications of integrals; numerical integration
and differentiation; introduction to differential equations and applications; polar coordinates
system

Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
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4. diZousnsanan ddadou wlaldlunisdeu wasddusulumabous

0202107 aAdAAEASLAZEAREIRIUIAINTTY 3(2-2-5)

Mathematics and Statistics for Engineering

Yovay sn31du N3l nsvlvesileddu Heiduwaadids fHeiduasni3fia aunis
mmifﬁaaﬁumaaaﬁ N BYN15UITUIUAT NITNAABUANURFIU N15ATIERANLYTUTIY
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Meadfoyunuy NMsiwszinsanneswazanduiusidaduegnineg nsuszendldivsunsudniogy
NG

Percent; ratio; graphs; graphs of functions; exponential functions; logarithmic
functions; equations; basic statistics; estimation theory; test of hypothesis; analysis of
variance; descriptive statistics; probability and probability distribution; inferential statistics;
simple linear regression and correlation; an application of statistical packages

HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)

JEnTrusedni aunsa
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2. thenwiifeafufesas snsrdu nsmvesiladdusing 4 adfuazmslinsevideyaly
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0204106  iafiugrudwiuiaanssu 2(1-3-2)

Fundamentals of Chemistry for Engineering

M15719519) WusELAll 1Asaaseesnon USuuduius antusvesaans audRveowia
Youna) 10Ul uazansazaty nan-ua aunaled saunamansiafinay msininluanalagld
autRneadiniin msilnmadansligunal anuvasndtluiesUfifing uarUfdRnisiifetes

Periodic table; chemical bonds; structures of atoms; stoichiometry; state of
matter; solution; properties of gas, liquid, solid and solution; acid-base; chemical equilibrium;
chemical kinetic; molecular weight determination using colligative properties; practical in use
of equipment; safety in laboratory and related practices

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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0209111 Wﬁnéﬁugmé’m%’u%mnﬁu 2(1-3-2)

Fundamentals of Physics for Engineering

mieuazn15in ngnisideuiivesiafy ndsnuuazny nsuyy nesn Tiihadn
uilwdnlatih lhug Bidnnsedindugiu fauenans Handualvl wazuftRnsfiieatos

Units and measurement; Newton’s laws of motion; energy and work; rotation;
torque; electrostatics; fundamentals of electricity; fundamentals of electronics; optics;
modern physics and related practices

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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3. Usggnalangme 9 mednaiuanvivnianssueanediues uasUlnsalila
4. vhewnududuiindielienudisa wesuansanusviaseulunisidiujifinisuas
ANUATIIRN

o

5. mmmaam AONNTIIBITUNANITNAFOU

1000010 nizmum'swaﬂ%guﬁug'm 1(0-3-0)

Basic Manufacturing Processes

SLUUNISHAN N5 E8NNTZUINITHAR 1ASeInsnalsarIuLuus 9 wn3ainds Tulle
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FeusnefneeenTeviefiau uazn1sidenensa

Manufacturing systems; manufacturing processes selection; machines; tools; and
fixtures; metal turning; turning time calculation; typical metal turning practices; CNC Machine
in basic manufacturing processes; types and characteristics of sheet metals; sheet metal
forming processes; CNC machines for sheet metal forming; sheet metal pattern
development; sheet metal fastening; sheet metal operation practices; principles of metal
welding; machines and equipment for welding;, welding safety; welding processes; welding
posture; weld; and inspection; oxy acetylene welding; and arc welding practices

HAAWSN13I38USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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6. TAnuFedndren1ssenuNanIVaaey

1000012 NAFNEASIAINTIY 3(3-0-6)
Engineering Mechanics
LLmﬁmLLaW‘wé’ﬂﬂﬁiﬁuﬁﬂumaaaﬁmaﬂﬁam§ gineAansvodla STUULSIdIllf
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Fundamentals concepts and principles of statics; fluid statics; two and three
dimensional force systems; composition and resultant forces; equilibrium; moments; couples
and equivalent force system; friction; center of gravity; centroids; moments of inertia of
plane areas; kinematics of particles and rigid bodies; kinetics of particles and rigid bodies;
Newton's second law of motion; work and energy; impulse and momentum

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1000222  gmuunaAAAsLasNafansvaslua 3(3-0-6)

Thermodynamics and Mechanics of Fluids

ngefinilsuaransvesguunamans faidusng o \Baguumamansuaznisuszynd
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The first and second laws of thermodynamics; thermodynamic functions and
applications; work and heat; properties of pure substances; thermodynamic properties of
substances from graphs and tables and equations of state; fluid flow inside pipes and flow
through nozzles; Carnot cycle; fundamentals concepts, dimension and unit; fluid properties;
pressure and measurements, stability of float body; ideal fluid and real fluid; laminar flow
and turbulent flow; flow of compressible and incompressible fluid; continuity equation,
momentum equations, energy equation and Bernoulli’s equation applied to fluid machinery;
flow inside pipe, frictions and pressure losses along pipe; basic piping network calculation;
flow measurement

HBANSNT3138U358AU18YT (Course Learning Outcomes: CLOS)

dnfrinusedni aunse
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1002111  ANSRIULUUIAINTTU 2(0-4-2)

Engineering Drawing
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Significance of drawing; instruments and their uses; lettering; applied geometry;
orthographic projection; pictorial drawings and orthographic drawings; dimensioning and
tolerancing; sections views; auxiliary views and development; freehand sketches; detail and
assembly drawings; basic computer aided drawing and related practice

Naﬁwémiﬁﬂuiizﬁlmeﬁﬂn (Course Learning Outcomes: CLOs)
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Tuswidainssuens wedwes waztlnsiadl
CAD/CAM/CAE for Rubber, Polymer and Petrochemcal Engineering
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Introduction in computer graphics; 3D solid and surface modeling; fundamentals
in numerical control; machine and mechanical hardware part programming; algorithms for
interpolation and control; digital control; NC programming; CNC machines; practice related
to rubbers, polymers and petrochemical engineering

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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3. [neufinnesislunislusunsumuauiadesinaiioadeiununasdeansiv
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1002212 Ufjianisiaanssulnigaaminssudesdu 1(0-3-0)
Introduction to Industrial Electrical Engineering Laboratory
UftRRefundnnsiniiuasBidnnsedndidesiu anuduardfifmsiiugulnei

W Reafudanssaluil Wud annuduniu §11 awa wnasdudaluiln arelidin niouwvas
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Uaandeiaiulilih gunsaitlestulaymseaeiiu
Study and practice of basic electrical and electronics principles; basic knowledge

and general practice of electrical engineering, including resistance, conductors, insulation,

power sources, electrical wires, and transformers; electrical circuits and electric machinery:
direct current and alternating current; the operation of small electrical appliances, devices,
and electronic circuits; ICs; assembly and basic testing of electronic circuits; electrical safety;
protective equipment and grounding

Naﬁwémilﬁﬂuiixﬁ’vsw"j‘m (Course Learning Outcomes: CLOs)
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6. HAMUTDFRLFONITINUNUNANITNAADY

1002213 JARIAINTIULASNAAIENTTER 3(3-0-6)

Engineering Materials and Mechanics of Materials

laseasne audd nszuiIun1nGs waznsUssyndldianimingsy lawn lave wedwes
winiln Yaaway Sandidnnseind YanTanm asuninuazlsl namansvesaniuasusuls use
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ALAURADY LIIADU

Structures; properties; production processes and applications of engineering

materials i.e. metals; polymers; ceramics; composites; electronic materials; biomaterials;
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concrete and wood; deformable materials mechanics; forces and stresses; strain; stress-strain
relationship; analysis of stress in various types of beam; shear stress; shear forces

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

DEnTirusedni awnse
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1002220  #19FITUYIALALENAWATIENH 2(2-0-4)

Natural Rubber and Synthetic Rubber
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Introduction of organic chemistry for rubber; properties, chemical structure and
composition of natural rubber; preservative of fresh latex; natural rubber processing; quality
control of concentrated latex; definition and types of synthetic rubber; synthetic rubber
production process; properties of synthetic rubber such as polyisoprene, styrene-butadiene
rubber, butadiene rubber, butyl rubber, ethylene propylene diene rubber, nitrile rubber,
chloroprene rubber, silicone rubber, polyurethane rubber, fluorocarbon rubber and other
specialty synthetic rubbers; formulation design and improvement of rubber properties;
selection of rubbers for rubber applications

HBANSNT3138U358AU18YT (Course Learning Outcomes: CLOS)
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1002221 wialuladuinens 2(2-0-4)

Latex Technology
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Chemical and physical properties of natural rubber latex, synthetic latex, and
modification of latex; preservative of latex; production and properties of concentrated latex;
latex testing; types and preparation of chemicals for latex compounds; processing of latex
products or innovations such as dipping, casting, foaming, textiles coating with latex, and
miscellaneous applications

Naﬁwémiﬁﬂuiizﬁlmeﬁﬂn (Course Learning Outcomes: CLOs)
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1002222  @SLANLASEINTULS 3(3-0-6)

Additives for Rubber
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Fundamentals of inorganics chemistry; types, functions and quantities of
additives for rubber such as peptizers, activators, reinforcing fillers, non-reinforcing fillers,
nanofillers, processing aids, dispersing agents, compatibilizers, antidegradants, accelerators,
vulcanizing agents, retardants, flame retardants, blowing agents, pigments, other chemicals;
preparation of dispersion, emulsion and solution; innovation of additives for rubber

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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Rubber Blends and Composites
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Principles of rubber blends and composites; types of rubber blends and
composites; compatibility of rubber blends and composites; morphology, structure and
properties of rubber blends and composites; fiber reinforcement materials; nano-
reinforcement materials; fabrication and application of rubber blends and composites;
rubber with metal and fabric technologies

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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Polymer Chemistry and Polymerization
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Basic organic chemistry; definition and characteristics of polymers; polymer
synthesis reactions; mechanism and kinetics of polymerization reaction; polymer molecular
weight control; polymerization techniques (bulk, solution, suspension, emulsion, anionic,
cationic and condensation); copolymerization; polymer structure; analysis of structure and
molecular weight of polymers; polymer morphology; polymer applications

HAAWSN19138USIEAUT18TY1 (Course Learning Outcomes: CLOS)
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Plastic Additives
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Principles of polymer mixing in solid-solid, solid-liquid, and liquid-liquid system:s;
principles of continuing and discontinuing mixing processes; homogeneous and
heterogeneous mixing; plastic additives including antioxidants, metal deactivators, light
stabilizers, heat stabilizers, plasticizers, processing aids, impact modifiers, fillers and
reinforcing agents, thermoplastic pigments, fire retardants, and antistatic agents; selection of
plastic additives

HBANSNT3138U358AUT18YT (Course Learning Outcomes: CLOS)
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Polymer Technology
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Classification of polymers; crystallinity; techniques of polymerization; thermal
transition of polymers; type of additive in plastic; compounding and mixing;, plastic
processing, extrusion, compression molding, injection molding, blow molding, 3D printing,
casting; mechanical testing

Naﬁwémiﬁﬂuiizﬁlmﬂ%ﬂn (Course Learning Outcomes: CLOs)
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Basic Calculations in Petrochemical Engineering
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Introduction to chemical engineering calculations, stoichiometry and material

balance with and without chemical reactions, energy balances using chemical and phase

equilibrium data, physical property data, and thermodynamic data, solving material and
energy balance problems, unsteady-state material and energy balances and applications in
green process

HBANSNT3138U352AUT18AYT (Course Learning Outcomes: CLOS)
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Chemistry for Petrochemical Engineering
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Properties and utilizations of hydrocarbons, alkyl halide, alcohol, phenol, ether,
aldehyde, ketone, carboxylic acid, amine; coordination compounds and chemical properties
including its reaction mechanism and catalytic properties; crystal field theory; valence bond
theory; electronic spectra of coordination compounds; organometallic compounds and
macrocyclic complexes; applications of organic and inorganic chemistry for perochemical
engineering

HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Petroleum and Petrochemical Engineering
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Petroleum and petrochemical industry, basic geology and reservoir engineering,
exploration and drilling, safety and environmental concern in petroleum exploration and
production, oil and gas transportation, natural gas separation, petrochemical industry in
Thailand, petroleum refining

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002231  WIANTIUNAANUNENS 2(2-0-4)

Rubber Product Innovations
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Fundamentals of innovations; knowledge development to the creation of
innovation; rubber innovations such as innovations in energy and environment, innovations

in packaging, innovations in agriculture, innovations in health; innovations for sustainable
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development and the sufficiency economy; ethics and intellectual property; innovation
management; project management planning; study visit in rubber industry

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Rubber Processing
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Types and principles of rubber mixers and rubber processing equipments; rubber
mixing technique; rubber processing techniques such as calendaring, extrusion, compression
molding, injection molding, 3D-printing, steam curing, hot-air curing; vulcanization technique
for dimension stability; continuous curing by fluidised bed; microwave curing; compounding
technique of continuous curing; innovation of rubber processing

HBANSNT3138U352AUT18YT (Course Learning Outcomes: CLOS)
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Tire Engineering
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Types of tire; tire components; rubber formulation for tire; tire manufacturing
processes and tire standards; properties and functions of tire; fundamentals of tire
mechanics; safety aspects; cost effectiveness; comfort; adhesion performances such as
influence of surface pressure, forces acting on tires, and tries on different road surface
conditions including dry, wet and icy; standards for tires; tire innovation

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002234  N15DINUWUUNAAAIIENS 3(0-6-3)

Rubber Products Design
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Practical works related with rubber product design; customer requirements,
design, concept, application and production process variability; product design requirements
and standards; computer programming for product design; rubber products assembly; rubber
products quality control; product packaging; material transportation; product life cycle
determination; specification of defect rate targets; problem identification and solutions;
reverse engineering; innovation of rubber products design; principles of finite element
methodology; modeling; parameter configuration; modeling with 3D printing; related practice

HBANSNT3138U358AUT18AYT (Course Learning Outcomes: CLOS)

fAnfrusedni awnse

1. 95U18NANN1T9DNLUUNANAUINYIIRILANBULN1TIE9U BnEnavesviln auds
33n15tusd Snwuzanizdidesnis n1sdedsznauiudiu Aaanssudeuses (Fe¥an)
NSATUANANATI LaEN1TIATIRIVNGATYSANENS e 19gNdas

2. panluUNdnAugaeI AT zRldludledusilazirnssudousoy (WNeanLUU)
dulusnsuneuianesle

3. Uspyndlfiaiesdlouazmaluladansaumne evaeluniseenuuunaninsiondls

4. wansunumitunsduaundnngy wazidisiufanssunguegaiassa



-84 -

1002235 N3TUIUMSVUFUNDRLNDS 3(3-0-6)
Polymer Processing
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Relationship between physical, thermal and rheological properties to the
behavior of polymeric materials during processing;, basic polymer processes including
extrusion, blown film extrusion, extrusion blow molding, injection, injection blow molding,
injection stretch blow molding, compression, calendaring, thermoforming, rotational;
reinforcement with reinforcing agents and foaming; effects of processing conditions on
properties of plastic products; plastic recycling; engineering design for reducing plastic waste

HAAWSN15138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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Petrochemical Engineering
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Introduction to petroleum and natural gas, petroleum industries including
natural gas separation plant, petroleum refinery plant, and condensate splitter plant,
synthetic processes of petrochemical products from natural gas and petroleum, seven
important hydrocarbons for petrochemical industries including methane, ethylene,

propylene, butadiene in mixed C4, benzene, toluene, and xylene, aromatic and olefin
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plants, petrochemical industries in Thailand and their trends, introduction to bio-based
chemicals to replace petrochemicals

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Heat and Mass Transfer
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Introduction to heat transfer, principles of heat transfer, heat transfer
mechanism, heat transfer coefficient, heat conduction, heat convection, heat radiation,
combined heat and mass transfer, process design of heat exchanger, shell-and-tube heat
exchanger, double-pipe heat exchanger, other heat transfer equipment including single-
effect and multiple-effect evaporators, condenser, cooling tower, dryer, dehumidifier and
humidifier

Naﬁws‘ﬂ’ﬁ@ﬂuiizﬁ%ﬁ&ﬁ‘lﬂ (Course Learning Outcomes: CLOs)
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Petrochemical Thermodynamics
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Introduction to thermodynamic properties, first and second law of

thermodynamics, energy conversion, Carnot cycle, power cycle, refrigeration cycle, energy

and entropy, equation of states and relationships, phase equilibrium of pure substances,
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thermodynamics for multi-component systems, equilibrium of multi-component systems
with single phase and multi phases, equilibrium of single-phase and multi-phase systems
with chemical reactions

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Kinetics and Reactor Design
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Introduction to kinetics, rate of chemical reactions and analysis, reaction order,
elementary and non-elementary reactions, heterogeneous and homogeneous reactions,
heterogeneous catalytic reactions, Analysis and design of reactor by applying kinetics and
thermodynamics, reactor types, isothermal and non-isothermal reactors, single-reactor
system, multiple-reactor system

HAAWSN13138USsEAUT187Y1 (Course Learning Outcomes: CLOS)
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Basic Equipment in Petroleum and Petrochemical Engineering
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Principles of operation of pipe and valve systems; primary malfunctions of pipes

and valves; principles of operation of tanks and pressure vessels; basic malfunctions of tanks

and pressure vessels; working principles of machinery; basic mechanical malfunctions; the

working principles of the machine is constant, fixed primary mechanical malfunction
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Polymer Products
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Polymer products in households; automotives; medicals; packaging; and
industries; standards and testing of products; innovation of polymer products

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002252 wodllasHauLaza1sITIUsZnaU 2(2-0-4)

Polymer Blends and Composites
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Types and properties of various reinforcing materials; ratio of reinforcing materials;
orientation; mixing and dispersing techniques of reinforcing materials in polymers; types and
behavior of polymer blends and composites; thermodynamics of blending and separation of
primary and secondary polymer blends; compatibilizer; thermal and mechanical properties

HAAWSN15138USIEAUT18TY1 (Course Learning Outcomes: CLOS)
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1002253  uiANsIUNDANDTUALIENFINTINW 2(2-0-4)
Polymer and Bio-Based Materials Innovations
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NITUINE LNYATATIN DI LAZIIUEUG
Basic knowledge of bio-based polymer, structure, function and properties of

natural polymer; testing of biodegradability; degradation of polymer and bio-based materials

innovation; plastic recycling methods; clean technology; innovation and application in
biomedical physics, agriculture, food and automotive; sustainable materials
HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002291  UftiAn1svasouantiAvasinens 2(0-4-2)

Latex Properties Testing Laboratory

AIUA: 1002221 weluladtinens
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Practical works of determination of total solid content of latex; dry rubber
content of latex; alkalinity of latex; potassium hydroxide content in latex; volatile fatty acid
content in latex; magnesium content in latex; viscosity of latex; mechanical stability time of
latex; surface tension of latex; pH value of latex; specific gravity of rubber; volatile matter
content in rubber; ash content in rubber
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HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002292  UfuRnsuUTIUeNe 3(0-6-3)

Rubber Processing Laboratory
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Mastication of rubber by two-roll mill and kneader; mixing of rubber and
chemicals by two-roll mill and internal mixer; compression molding of rubber compounds;
injection molding of rubber compounds; calendering of rubber compounds; extrusion of
rubber compounds; latex chemical preparation; latex compound preparation; latex product
preparation by coagulation dipping, casting, latex foam preparation; latex textiles coating,
chemical modification of rubber; study visit in rubber industry

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002293  Ufun1sialinedwesuazuiseinisnseunafiues 2(0-4-2)

Polymer Chemistry and Polymerization Laboratory
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Polymer molecular structure model; primary property testing of polymers;
solubility and density testing of polymers; monomer preparation; bulk polymerization;
solution polymerization; suspension polymerization; emulsion polymerization; condensation
polymerization; determination of the molecular weight of polymers by Oswald viscometry;
preparation of nylon 1, 6; rheological properties testing of polymers; polymer laboratory
visiting

HAAWSN13138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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1002294  UjuAnsmaluladwesiues 2(0-4-2)

Polymer Technology Laboratory
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Experiments related to basic chemistry for polymer modification; the
utilization of polymers; polymer separation with various methods; quantitative analysis using
titration and precipitation techniques; Investigation of the thermal and rheological properties
of polymers; testing of mechanical and electrical properties of polymers according to
standard test methods

HAANWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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Polymer Processing Laboratory
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Preparation of polymer compounds using an internal mixer; various polymer
processing techniques including extrusion, blown film extrusion, extrusion blow molding,
injection, injection blow molding, injection stretch blow molding, compression, calendaring;
study of types and causes of defects in workpieces from the processing; effects of processing
conditions on plastic properties; using a simulation program for adjusting the product
injection molding process to correct defects found in injection molding parts; measuring the
viscosity of a mixture; polymer industrial visiting

HBANSNT3138U352AUT18AYT (Course Learning Outcomes: CLOS)
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1002296 UUANsATidmTUIAINITINULATIAY 2(0-4-2)
Chemistry Laboratory for Petrochemical Engineering
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Practical experiment in organic separation and purification techniques; solubility
testing; functional group testing; synthesis of some organic compounds; experimental
practices to the synthesis of coordination compound, macrocyclic complexes and
organometallic compounds; determination of chemical properties by UV-Vis and Infrared

Spectroscopy techniques
HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002297  UfuRn1sAUIMNINAUNAAIEASILAZNITRBNWUUUG NSl 1(0-3-0)
Kinetics Calculation and Reactor Design Laboratory
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Practice in basic calculations of kinetics; chemical reaction rates and analysis;

reaction order; elementary and non-elementary reactions; homogeneous and heterogeneous

reactions; heterogeneous catalytic reactions; reactor analysis and design using knowledge of
kinetics and thermodynamics; reactor types; isothermal and non-isothermal reactors; single-
reactor systems; multi-reactor systems

HBANSNT3138U352AUT18AYT (Course Learning Outcomes: CLOS)
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1002311  3ANITUANUUADANY 2(2-0-4)

Safety Engineering
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Significance of industrial safety; hazard and accidents in industry; analysis of
causes and losses; risk analysis and assessment; accidents prevention in industrial work;
hazard prevention from fire and toxic substances; chemical hazards; causes and prevention
of accidents from chemical usage; disposal of toxic substances and industrial wastes; hazard
control from electrical machinery, boilers and pressure vessels, material handling, storage,
heat, light, sound, radiation, vibration and ventilation; fire prevention, safety policy and
management system; symbols and warning signs for safety; personal protective equipment
and selection guidelines; standard of industrial

HAAWSN13I38USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002312 AM5AUANAMAINTUIUIAINTTH 2(2-0-9)
Quality Control in Engineering
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The importance and objectives of quality control; statistics for quality control,
control charts for variables; control charts for attributes; other types of control charts;
acceptance sampling; OC curve; single sampling plan; rectified single sampling plan; double
sampling plan; rectified double sampling plan; continuous sampling plan; multiple sampling
plan; military standard MIL-STD-105 E; sampling plan for variables; quality cost analysis;
reliability theory; total quality management (TQM); quality management system; ISO 9000;
national quality award

HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002313 AAINTIUNI5YUUNF 1(0-3-0)
Machine Maintenance in Engineering
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Principles of maintenance in rubber, polymer and petrochemical engineering

machinery, lighting, electrical equipment, motor, control system, power transmission belt,

gears, and bearings, Maintenance planning and scheduling, including repair and adjustment;
related practice
HBANSNT3138U358AU18YT (Course Learning Outcomes: CLOS)
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1002314  wdnmsiiiunananlagsuluauiangsy 2(2-0-4)

Principles of Total Productivity Improvement in Engineering
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Concepts of productivity improvement; process improvement and control
principles; integration of productivity philosophy; 5s; kaizen; small group activity (SGA);
industrial engineering technique (IE); green productivity (GP); six-sigma (60); total productive
maintenance (TPM); Toyota production system (TPS) or lean production system; productivity
improvement management; total productivity improvement case studies

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002321  NITLEINLLIIVDLEYN 2(2-0-4)

Reinforcement of Rubbers

AU IIVDIENAU TTUUNMIIETURIIVOIEN NIFLETULIIVOENAIBEITRUOY AR
LAEVG B NufNSuenWaLaznITEIIRIIvBImasIunaaindaralaues n1siaiuLIwesslag
nswenmatanieaunlaenisiiaufizeadl maauLsese s sifunilasairaduusu
NSLESHLTIVILNAIBYIOAITUBY

Strength of raw rubber; reinforcing systems; reinforcement of rubbers by
particulate filler and theoretical background; phase separation theory and reinforcement of
thermoplastic elastomers; reinforcement of rubbers by reaction-induced phase separation,
layered fillers, and by carbon nanotube

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁ%’l (Course Learning Outcomes: CLOs)
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1002322  g19NIIAMNTIY 2(2-0-4)

Rubber in Engineering
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Properties of rubber for engineering; types and properties of engineering rubber;
rubber products for engineering such as chemical engineering i.e. rubber lining, hydraulic
hose; civil engineering i.e. bridge bearing, rubber dam, seal pavement; transportation
engineering i.e. rubber pad, dock fender; and automotive engineering i.e. aircraft tire,
automotive rubber parts; calculation of rubber products in engineering; innovation of rubber

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002323  walulagunluludaanssuens 2(2-0-4)

Nanotechnology in Rubber Engineering
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Properties of nanomaterials; classification and preparation of nanomaterials i.e.
nanoparticles, nanofibers, nanorods, graphene, nanoclay, nanocalcium carbonate, nanozinc
oxide, etc.; characterization of nanomaterials; reinforcement of rubber with nanomaterials;
properties of rubber nanocomposites; nanocomposites for rubber application; toxicity of
nanomaterial; innovation of nanotechnology in rubber engineering

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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Rubber Degradation
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Rubber stability; degradation categories; degradation factors; mechanical,
chemical and thermal degradation; prevention and control of degradation; industrial aspects
of rubber degradation and its control; rubber degradation testing; rubber life time prediction

Naﬁwémilﬁﬂuiixﬁ’vsw"j‘m (Course Learning Outcomes: CLOs)
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1002325  gedmsuudlannsadng 2(2-0-4)
Rubber for Electronic Applications
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Basic principles of insulation and conduction in non-metallic and rubber
materials; electrical properties of rubbers; electrostatic charges and control of static charges;
effects of temperature and frequency on electrical properties; effects of aging on electrical
properties; testing of electrical properties; applications; innovation of rubber for electronic
applications; latest articles or research of rubber for electronic applications

HAAWSN15I38USIEAUII8TY1 (Course Learning Outcomes: CLOS)
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1002326  MIAALUIEIUAZANTLANLAS 3(2-3-4)

Modification of rubber and additives
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Principles of rubber and additives modification; rubber and additives modification
methods; types of modification agents and additives; molecular structure, physical and
chemical properties of modified rubber and additives; innovation of modification of rubber
and additives

HAAWSN13138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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Progress of Rubber Technology
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Progress of rubber technology in the aspects of tire technology; rubber materials
including alternative natural rubber and synthetic rubbers; new types of additives; advanced
specialized rubber products; testing of rubber; rubber product and process development;
rubber glove industry and latex-based products

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁ%’l (Course Learning Outcomes: CLOs)

Danir e @i

1. euiRerfuamnudnvmanaluladens lusumaluladensde Tagunaiens
5ITUVIANIUTONUALIWFUATIEN arsiduusestialml o laegramuigeay

2. 93UIEMITRAUINEAS U819 NT2UIUNITRUTIVE1E @RaInNTINgeilosnd
wavsanSasTantensldesamnzan

3. Uspgndldmnuimmiihmaneluladenadieinmuinnssuend 9 16

4. Sufinreunuieuvineuasy fuRnungssdeuiiimun



- 99 -

1002328 wiasluwanaAndanalaues 3(2-3-4)

Thermoplastic Elastomers
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Definition, structure classification of thermoplastic elastomers; block copolymers;
thermoplastic elastomer blends; other thermoplastic elastomers; application of
thermoplastic elastomers; dynamic vulcanization

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002329  A13naznITANUIZEIU 2(2-0-4)

Adhesives and Adhesion
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Principles of adhesion; function of adhesive; property and surface structure;
adhesion theory; wettability and surface tension; surface tension measurement; surface
treatment; adhesion testing; surface characterization; adhesive types

HBANSNT3138U352AU18YT (Course Learning Outcomes: CLOS)
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1002331  N1599NLUULINNWLAZAIZAEINT UL 3(0-6-3)
Mold and Die Design for Rubber
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Engineering principles related to mold and die design; rheology of rubber;

features and types of rubber and die; practical works related with compression, transfer and

injection mold design; die design; design of cooling system; ventilation in mold; computer
programming for mold and die design; milling machines, lathes, and wire cutters;
maintenance and repair of rubber mold and die; innovation of mold and die design

Naﬁwéﬂﬁ‘élﬁﬂuiizﬁlﬁ%ﬁ%’l (Course Learning Outcomes: CLOs)
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1002332  N15USENUAMATNLAZNINIFILAFINNTTY 2(2-0-4)

Quality Assurance and Industrial Standard
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Modern quality management system; tools used in modern quality assurance;
quality improvement techniques; the 7 quality tools, six sigma, kaizen, the seven wastes;
and standards in manufacturing and service industries, such as quality systems in the
automotive industry, electronic industry, thai industry standard, thai labor standard,
environmental standard, safety standard

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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1002333 1a3asiiedauazaiugulunszuaunis 2(2-0-9)

Process Instruments
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Principles of process analytical instrument; electromagnetic waves; optical
method for analytical instrument; infrared measurement; methods for analyzing properties
of liquid and gases such as pH, electrical conductivity, amount of carbon dioxide, hydrogen
and oxygen; introduction to continuous emission monitoring systems ( CEMS) for
environmental control

HAAWSN13I38USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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Artificial Intelligence and Internet of Things
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Concept of the artificial intelligence (Al) and internet of things (loT); fundamentals

of machine learning and chabot on social media; application of an loT; impacts of used an

loT and Al for the problem-solving solutions; the relationship between loT and cloud
computing
HAAWSN15138US5EAUT183Y1 (Course Learning Outcomes: CLOs
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1002335  szuudnlusinlugnamnssy 2(2-0-9)

Industrial Automation Systems
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Introduction to industrial automation control systems; industrial sensors and
transducers; analog and digital process controllers; sequence control; programmable
controller (PLC); programming; interface; and applications in automation systems

HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002336  walulagsluAasng 3(2-2-5)

Rubber Recycling Technology
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Advanced recycling technology; various rubber recycling technologies; pyrolysis;
rubber recycling methods; reclamation and de-vulcanization via physical and chemical
processes; characterization of recycling efficiency; characterization and testing of physical
and chemical properties of recycled rubber; application of recycled rubber in industries

HBANSNT3138U352AUT18YT (Course Learning Outcomes: CLOS)
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Tire Design
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Relationship between tire mechanics and tire design; force response behavior of
tires on road surfaces; principles of tire design; factors involving tire design such as
coefficient friction, slip angle, slip ratio, camber angle, self aligning torque, pneumatic trail,
normal load sensitivity, load transfer sensitivity, and other considerations; applications of the
program and simulation materials for tire manufacturing; related practice

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002338  N15IANITVDAHLINATIMNTINY 3(3-0-6)

Wastes Management from Rubber Industry
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Sources, types and compositions of waste from rubber industry, including waste
water, air pollution, solid waste and hazardous waste; impacts of waste on environment;
pollution prevention; standard of environmental quality; waste treatment and control
technology; waste control and disposal from rubber industry; water quality testing by
physical, chemical and biological methods; waste applications; clean technology; carbon
credit

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002339 msuARTUdILELEUR 2(2-0-4)
Automotive Parts Production
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Overview of the automotive part manufacturing and automated manufacturing
system; plastic and elastomeric automotive part; IATF 16949: automotive quality;
management system standard; coatings, adhesives and sealants in the automotive part
manufacturing

HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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Properties of Rubber
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Determination of rubber plasticity; vulcanization properties; viscosity of rubber;
density; tensile strength; tear strength; hardness; compression set; resilience; friction;
abrasion resistance; heat build-up; swelling in solvent; heat and ozone resistance;
viscoelastic properties; dynamics mechanical properties; rheology; creep and stress
relaxation; theories of rubber-like elasticity; fatisues; deformation; crack, fracture and failure;
thermal properties; electrical properties; latest related testing standards

HBANSNT3138U358AUT18AYT (Course Learning Outcomes: CLOS)
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1002342  ASIATISHANHULIANIZVDIYS 2(2-0-4)
Rubber Characterization
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Characterization of molecular weight and size of rubber; viscosity of rubber;
characterization of chemical structure and composition by infrared spectroscopy and nuclear
magnetic resonance spectroscopy; characterization of dynamic mechanical property;
characterization of thermal property of rubber; characterization of rubber morphology with
scanning electron microscope (SEM), transmission electron microscope (TEM), X-ray
diffraction

Naﬁwémilﬁﬂuiixﬁ’vsw"j‘m (Course Learning Outcomes: CLOs)
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Polymer Properties
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Crystallization; crystallization kinetics; crystalline and amorphous morphology;
thermal influence on crystalline and amorphous and mechanical properties, elastic property
of polymer; linear viscoelastic properties of polymer; general models for viscoelastic
material behavior interpretation; creep and stress relaxation; dynamic mechanical property;
time-temperature superposition; failure behavior of polymers; electrical property of
polymers; diffusion property of polymers; optical and chemical properties of polymers;
other properties.

HAANSN13138U35EAUI18AYT (Course Learning Outcomes: CLOS)
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1002344 MIIATISHANBUSLANIZVDINDALUDS 2(2-0-4)

Polymer Characterization
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Principles of polymer and biomaterials instrument analysis; data analysis and
result interpretation from Fourier transform infrared spectroscopy; energy dispersive
spectrometer; UV-vis spectrophotometer; nuclear magnetic resonance; X-ray diffraction;
microscope;  scanning  electron  microscope;  transmission  electron  microscope;
thermogravimetric analyzer; differential scanning calorimeter; dynamic mechanical analyzer

HAAWSN13138USIEAUT183Y1 (Course Learning Outcomes: CLOS)

Danir e @i

1. edunemdnmsyhauveansediefitunldlunsissinedwesuas fanTanmls
9E9QNADY

2. Uszgndldnmsilaneidnuniziannzyemediuesiuauide uinnss vieltlusud
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1002345  gunsalindesiiadauazaruanludmnssutlnndsuuasilngad 3(3-0-6)

Basic Control and Instrumentation in Petroleum

and Petrochemical Engineering

‘maﬂmimqwuLLau‘wumumi%mWiaamwaammaaaﬂﬂimmemamLLa AIUAY
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https://hmong.in.th/wiki/Energy-dispersive_X-ray_spectroscopy
https://www.mt.com/th/th/home/products/Laboratory_Analytics_Browse/TA_Family_Browse/DMA.html
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Principles of operation and basics of safe maintenance of measuring and control
equipment; control valve system and shut-off valve, level measurement system,
temperature measurement system, pressure measuring system, flow measurement system;
measuring and control instrument symbols in the P&ID; working principles and basics of safe
maintenance of measurement and control equipment for analysis such as gas
chromatography (GC), hydrocarbon (HC) analyzer, volatile organic compound (VOC) analyzer,
gas detector; principles of metrology for calibrating instruments to measure pressure,
temperature, flow, level and weight

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

Danirsedni s
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1002346  wEUUANIINIEIAINTTUULASLAL 2(2-0-4)
Unit Operation in Petrochemical Engineering
seiniddeniiotuidemseivnisinavesedlua mstelounnudeu uasnis

anelouula
This course deals with the courses of fluid flow; heat transfer; and mass transfer
HAAWSN13138USsEAUT187Y1 (Course Learning Outcomes: CLOS)
DEnTrnusedvi aunse
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1002351 ms@iauamwaqwaﬁmaé 2(2-0-4)

Polymer Degradation

AuEdesvemedes Ussiavvasnsidsuanin Jasunisidenanin n1sidenanin
N9NA N19LAN LAEN1AUTDU msﬂmﬁ’uuazmuquﬂﬁLﬁamaﬂﬁw mMadenaninvamediuesiu
LLd@gmaqmﬂSﬁuqmmmiuLLazmim‘Uﬂu

Polymer stability; degradation categories;, degradation factors; mechanical,
chemical and thermal degradation; prevention and control of degradation; industrial aspects
of polymer degradation and its control

HAAWSN15138USIEAUT18TY1 (Course Learning Outcomes: CLOS)

DEnTrnusedni aunse
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2. danuiluiauidesennistesiuiazaivaunisideraninlunisldanunieinu
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3. ihousuiugduld sullaveuntifivesaueiievinliaudnss

1002352 udnnssuwadasgwiive 2(2-0-4)

Polymer Innovation to Commercial

mMsdanamelulad msaFauvuitanmisgsia msfunsemindadumaliygiiingn
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Technology management; business mode; protection of intellectual property
from research; product innovation to commercial; distribution channel Commercial testing

Naﬁwémiﬁﬂuiizﬁlmeﬁﬂn (Course Learning Outcomes: CLOs)

DEnTrnusedni aunsa

1. Wlansfuasemingdunstlygiinanauide wazthuinnssundndasilugias
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1002361 N15PDNUUUTRIIAAMTUNDANDS 3(0-6-3)

Die Design for Polymer

NINNNTRBNRUUTITALUUMIS 9 NTAALABNIAALALITNITNENTITA NYLNUTLALATT
Awndmiunmseenuuuiiia msldaeuinnestislunmsesnwuuiie waznisiiuwazinedng
iek(a

Principles of die design; materials selection for die manufacturing; laws and
calculation for die design; computer programming for die design; die maintenance

HBANSNT3138U352AU18AYT (Course Learning Outcomes: CLOS)

Hantiuseinnd anunso
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1002362 N15RANMUULNANWEMITUNWDAINDS 3(0-6-3)
Mold Design for Polymer
auufnislvaveamedines N1suUIUTEIANYRILLRLANAERNT RS 9 drulTzne

v
a a

vaualfiuinaradin n1sidenldianviudiuinaiadin Fudiundiniuinsgiu ndnnisesnuuy
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Rheology of polymer; mold classifications; types of plastic molds; plastic mold
components; plastic mold materials selection; standard mold components; principles of
injection mold design; blow molding design; extrusion die design and thermoforming mold
design

Naﬁwémiﬁﬂuiizﬁlmﬂ%ﬂﬂ (Course Learning Outcomes: CLOs)

DEnTrnusedni aunsa
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1002363  lUsunsuuaudawaalnia 3(0-6-3)
Ansys Polyflow
N39NLUUNTIFINTIUNDANDSAIETUTUNTULEUTANDR I Iad M UNILUIUNITONIA

ﬂizmuﬂmﬂﬂﬁugﬂ ﬂizmumié’ﬂﬁugﬂwmaﬁﬂ LaENTUSTRUANMULEYN VDN 9
Polymer engineering design with ansys polyflow program for extrusion process;

blow molding; compression molding; damage assessments of product
Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
JAnTRusIeRE anansa
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3. Ansgvinszuinniaddugdls
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1002364 A159NULUULTIIUNIEIAINTILUTRSIAN 3(0-6-3)
Petrochemical Engineering Plant Design
LuIRRLaztuneun1seenwUUlTIULATNTEUIUAITRERNID AN TN TTnTAd]

Fofinrsamaasugaand anuUaenseuarimindon n153Aseiawasnseialsey n1s

aamwﬂﬁmmzamﬁqw MIsonwuUATeT sLanUAsuALSouLaIIaans
Concept and procedure for plant design and petrochemical engineering

production process; considerations in economic; safety and environment; plant location
analysis and plant lay out; optimum design; design of heat exchanger and mass exchanger

network
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)

HandiHuseiend annso
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LAZAIIUATLIA

1002365  AAINTTUATLIUGNIEM 3(0-6-3)
Catalytic Reaction Engineering
seniiidenifsfundnnsiugiuesnisisalfisen nmssaiiseuvuientiug

LagIIsius nalnnisisauasen maam%’wazmﬁﬁuﬂa AaUNAMARSTRUAY NS B
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Aise1 nmsfigatinadnuuzvesiswufiten maidenan mussialssufizen nsHuANING 2159
fnsen sruseufisenltugnaivnssy
This course deals with basic principle of catalysis; homogeneous and

heterogeneous catalysis; catalysis mechanisms; adsorption and surface chemistry; interface
kinetics; catalysis preparation; catalyst characterization; catalyst deactivation; catalyst
regeneration; industrial catalysts

HAAWSN13I38USIEAUT183Y1 (Course Learning Outcomes: CLOS)

DEnTrnusedni aunsa
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1002366  szuvaluayUlunIZUIUNITHEN 3(0-6-3)

Process and Utility

szuvatuayulunszuiunisudn nénnisvinuuasniilvesssvvatuayunswan:
STUUDINIA STUUTILASEUIUNISKAR Syuutdumas ssuuleth dhdeu ssuuidamas ssuume
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Support system in the production process; working principles and functions of
production support systems: air system, water system in production processes, fire
extinguishing system, waste water system, steam, hot water system, fuel system, incineration

tower system, cooling system; equipments involved in the production support system:



- 111 -

steam, hot water system, incineration tower system, controlling waste treatment and/or
disposal systems, cooling systems

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

DEnTrnusedni aunsa
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4. firnudedndsenissenunanisnageu

1002367 AFNIVANMILEY 2(2-0-4)

Optimization Methods

MsmANNzauiigavesilsitunilafiuus msmanmazaufignuesilsidunatsd
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Optimization of single variable; optimization of unconstrained multivariable; and
optimization of constraint multivariable by numerical methods; convex optimization;
nonsmooth optimization; optimal application by techniques

Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
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1002368 N152BNUUULTIULIALATYFNA 2(2-0-4)
Economic and Ecological Design
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WNARTYInsTin Mnunesnsveiaiulnaiwds nisiSsuiiieuanssouzaudainaen M3y
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WSHEND

Definition and principle of economic and ecological design (eco-design);
environmental parameter; life cycle concept; stakeholder requirements; quality function
deployment for environment technologies; environmental benchmarking; eco-design
improvement strategies; product improvement; eco-label; application of eco-design

softwares
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HAANSNT3138U352AUI18AYT (Course Learning Outcomes: CLOS)
Hanus1e3vd @190
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1002369  MINUWAUKUY 3 AALBIUTANS 2(0-4-2)

3D Printing Workshop

mslilusunsumenfiumesdmivaiianiwvenniosiiu 3 37 vllavesian anny
dmsunsiiun dedinvesnalulad Aemsgaamnssuluauian LavnsasiHandagauwuy

Using computer programs for creating 3d printer languages; types of materials;
conditions for printing; limitations of technology; future trends in industry; and creating
prototypes

HAAWSN13I38USIEAUT18TY1 (Course Learning Outcomes: CLOS)

fanftiuseinnd anunso
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1002371  FUNWINISIAINTIUYN 3(0-6-3)

Seminar in Rubber Engineering
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Definition, objectives and process of research and development; literature
review; research and development methodology; design of experiment (DOE); statistical
method; analysis and interpretation of data; research and development presentation by
using information technology; proposal and report writing; ethics in research and
development; innovation development and innovation-driven startup development under
concepts of feasibility analysis, risk management, accounting and financial plans, business
strategy design, and volatile global condition; result assessment of the business plan;

feasibility study of the business plan
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HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002372 FUUUIMIIAINTIUNDAUDIUALIFATINN 3(0-6-3)

Seminar in Polymer and Biomaterial Engineering
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Definition, objectives and process of research and development; literature
review; research and development methodology; design of experiment (DOE); statistical
method; analysis and interpretation of data; research and development presentation by
using information technology; proposal and report writing; ethics in research and
development; innovation development and innovation-driven startup development under
concepts of feasibility analysis, risk management, accounting and financial plans, business
strategy design, and volatile global condition; result assessment of the business plan;
feasibility study of the business plan

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002373  dununsdAnssutingadl 3(0-6-3)

Seminar in Petrochemical Engineering
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Definition, objectives and process of research and development; literature
review; research and development methodology; design of experiment (DOE); statistical
method; analysis and interpretation of data; research and development presentation by
using information technology; proposal and report writing; ethics in research and
development; innovation development and innovation-driven startup development under
concepts of feasibility analysis, risk management, accounting and financial plans, business
strategy design, and volatile global condition; result assessment of the business plan;
feasibility study of the business plan

HBANSNT3138U358AUT18AYT (Course Learning Outcomes: CLOS)
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1002374  W38UAUNTDULAZIATINITENNIANWINIIAINTTUY 3(0-6-3)

Preparation and Project of Cooperation Education

in Rubber Engineering
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Basic knowledge of cooperative education processes; how to select working
places; how to achieve a job interview; organizational culture; personality development;
professional ethics; virtue and morality; labor law and [T law; social security; 5S activities;
quality assurance and safety standards; planning skills; analysis skills; facing problem solving
and decision making skills; English for communication; techniques for job application; English
for job application; business development and management concepts in Thailand new
growth engine industry; startup prototyping based on marketing, technology, design thinking,
and BMC: Business Model Canvas; assessment result from business ideas or business plan;
operations presentation with supervisors and entrepreneurial mentors in the target industry

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002375  A38UAMUNTOULATIATINITERNIANYININIAINTIUNDALUDS 3(0-6-3)

wagIHnTININ

Preparation and Project of Cooperation Education

in Polymer and Biomaterial Engineering

arudifossuinafunssuiunisaniafinu msdenaniudsenouns auiuguly
nsUfURMUluaaIuUszneUns TANsIINedAng NsWILIYABNNIW Nyweduus vl
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gsnangudmane

Basic knowledge of cooperative education processes; how to select working
places; how to achieve a job interview; organizational culture; personality development;
professional ethics; virtue and morality; labor law and IT law; social security; 5S activities;
quality assurance and safety standards; planning skills; analysis skills; facing problem solving
and decision making skills; English for communication; techniques for job application; English
for job application; business development and management concepts in Thailand new
growth engine industry; startup prototyping based on marketing, technology, design thinking,
and BMC: Business Model Canvas; assessment result from business ideas or business plan;
operations presentation with supervisors and entrepreneurial mentors in the target industry

HBANSNI3138U352AUT18AYT (Course Learning Outcomes: CLOS)

Sanfieusedvi awns
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1002376  wssuANUNIDULAZIATINITERNIANYINIIAINTTUTLASIAL 3(0-6-3)

Preparation and Project of Cooperation Education

in Petrochemical Engineering

arwdidosiuAatunssuiunmsaniafin msdenaniulsznaums anuiugly
msujuRaulugaiudsznaunis Jausssuesins MsWauiyadnain syve duius n1svinuiy
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Basic knowledge of cooperative education processes; how to select working
places; how to achieve a job interview; organizational culture; personality development;
professional ethics; virtue and morality; labor law and [T law; social security; 5S activities;
quality assurance and safety standards; planning skills; analysis skills; facing problem solving
and decision making skills; English for communication; techniques for job application; English
for job application; business development and management concepts in Thailand new
growth engine industry; startup prototyping based on marketing, technology, design thinking,
and BMC: Business Model Canvas; assessment result from business ideas or business plan;
operations presentation with supervisors and entrepreneurial mentors in the target industry

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002377 NSHNUNIIAINTINGNN 3(0-9-0)
Practicum in Rubber Engineering
Anenilulssugaamnssuvizenthenuiisatesdunarlidesnin 8 dawi nioll

fionin 320 $2lus WWoussauatuanysaluaziiaue ndsaunisinay uasdisieaunanis
Uﬁﬁ’amumﬂi{muqmL‘“ﬂuﬁmwah
A minimum of 8 weeks or 320 hours of summer training in an industry or
departmental approved institution; students must submit a final training report and give a
presentation after completing the training; a satisfied working report from the trainer
HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
fAnfiHuseiend arunso
1. Wilanszuiunis suseuluniswdn uagdinmsaraduldlumsfinufoinuesdy
anuusznauns
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1002378  MSENIUMIIAINITUNDRLIDTUALTERTINW 3(0-9-0)
Practicum in Polymer and Biomaterial Engineering
Anslulssnugeamnssuvdemhsnuiiisifeadunailitesnin 8 dUai wiel

fionin 320 H2lus WWoussnuaduanysaluaziiaus ndsaunisinau uazdisiesunanis

UftRmuangmunuiuinimela
A minimum of 8 weeks or 320 hours summer training in an industry or

departmental approved institution; students must submit a final training report and give a

presentation completing the training; a satisfied working report from the trainer
Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁ%’l (Course Learning Outcomes: CLOs)

1. wilanszurums duneulunisudn warisnisihanuduildlumstinugiRausidy
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1002379 n1sHNUNIIAINTINUIATIAL 3(0-9-0)
Practicum in Petrochemical Engineering
Ansnilulssugaavnssuvienthenuilifeteadunalidesnin 8 dUai viell

ffoundn 320 $2lus WWousieauatuanysaluazdiaue ndaaunisiney uazdsieeunanis

UftRnuangmunuiuiiimela
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A minimum of 8 weeks or 320 hours summer training in an industry or
departmental approved institutions; students must submit a final training report and give a
presentation after completing the training; a satisfied working report from the trainer

HAANSNT3138U358AUI18YT (Course Learning Outcomes: CLOS)

Damiinus1edvd annse

1. wilanszuiums duneulunisudn warisnimieruduldlunsinfifueidu
d@audsznaunns

2. Uszgndlitoyaarsaumanadaaianinienisaddvszynd ilon1siasen
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1002380 AAINITIUNDALUDS 2(2-0-4)
Polymer Engineering
auvAn1anen memediues audiidinawavaudivaludu 5 NS LNATeINDALUDS
ansiisusle n15tusy weluladBangu uasmsdszgndldlunszuiumsiiden
Principles and methods of polymer preparation; structure of polymer; physical
properties; mechanical properties and other general properties; flow properties; additives;
fabrication processes; elastomer technology and applications in green process
Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
Danir e @i
1. efunedemuazvdnnisant@nianionm \ena uazdu o vemedweslietnagnies
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3. SuinveunuiiteumneuarUiRnung seideudirmun

1002381  3AINIIUIINTLUIUNT 2(2-0-4)

Bioprocess Engineering

LUIAANSNNNTININLALTAINTTUTINTTUIUM TLAENITUTEYNAdmTUIrInssuTlng -
il Arwsisudunigadninen Tueuazsiugenans msuszgndlindnnismdmnssumansly
N598NUUU RALIMAEIATIEiNsZUIUNSTIER 1S Imadanm

Principal concepts of biological and bioprocess engineering and applications for
petrochemical engineering; essence in microbiology, biochemistry and genetics; applications
of engineering principles to design, develop and analyze processes using bio-catalysis

HAAWSN15138USIEAUT18TY1 (Course Learning Outcomes: CLOS)

DAnirusedni awnse
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1002382  Unduthdiunaznswantniuusy 2(2-0-4)
Oil Palm and Palm Oil Processing
Undunigiy ssfuszneumanivestnduldy nssuiumsataindulidy nsvuaums
ndutudalUIavEdeTiamenimuasmand mMansaseumnwTY wasnsTinURTR
Oil palm; chemical composition of palm oil; mill processing; refine processing
with physical and chemical methods; evaluation of oil quality and practices
HAANSN13138U358AUI18YT (Course Learning Outcomes: CLOS)
Danrus e @unsa
1. dnlanssuaunisafninduunda nssvaunisnduifuundalfiuiansfedsme
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2. esueflonuaznissinuninduiniiu ssfuseneumaaivesidulduliodns
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1002383 agnaunssuledlalAd 2(2-0-9)

Oleochemical Industry

(%
a A

A1911AAY Flinvesarsledlowminiugiu Tngavdmivanavnssuledlownd
nszurumsddglugaamnssunisudnlodlownil nisldusylomiledlowd smuisuisesdiansan
a15ledle wavnsHnUUR

Definition, type of basic oleochemical substances; feedstocks for oleochemical
industry; important processes in oleochemical manufacturing; developing cosmetics from
oleo substances; applications for oleochemicals and practices

HBANSNT3138U358AUT18YT (Course Learning Outcomes: CLOSs)

Hantiuseinnd anunso

1. odunedhiisuagnsduunsiavesnsledloindiuguldognagnies

2. gsungAienuiarnsIuningAvdmuanavnssuledlownillnegegneas
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1002384  walulagunluluddanssutinsiadl 2(2-0-4)
Nanotechnology in Petrochemical Engineering
f1uukarnsdwunlsenniaguily Taauiluansssuyd Taquiluanmsdunsiey

nUlesiail Msnseuiaguily veaeudnuazanie MsUszgndldnu Wi nMewuimnssuned

Wes Medudsnden medudidnnseiing madudae nasuwms
Definition and classification of nanomaterials; natural nanomaterials; synthesized

nanomaterial from petrochemical; preparations of nanomaterial; characterization methods;



- 121 -

applications of nanomaterial such as polymer applications, environmental application,
electronic applications, textile and medical application

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

Hanfuseinid anuno

1. a8unellenunaznisdwunyszianianuily Jaquiluainsssueid Jaquiluainnig
daumzvildegiegndes

2. Aweimsnsendanunly uasisvedeudnvasiangle
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4. UftRnumuiteulauaztermunvesseiveswatiaue

1002385  @rstuuasansullnsAdl 2(2-0-4)

Petrochemical Additives

nsltasANLASlUNORNDS UTYIANVDIANTIAULAY @15ALANLAZANTLETU LT @13
Foulodluana ansndoninmafandn anslid arsuuiaiiosnseanuiou asdusondiadu ans
Fnafosdesdsansihloan arstestunisyuih arsvensiali arsdulwihadianazanudy
yosiniliin ansy arstelunszuiunsulssy ansvaedu ansnaeduwifiud asifuusdy

Additives incorporated into polymers; classification of additives; fillers and
reinforcements; crosslinking agents; nucleating agents; colorants; heat stabilizers;
antioxidants; UV stabilizers; antifogging additives; flame retardants; antistatic additives;
blowing agents; processing aids/plasticizers; lubricants; mold releasing agents; and other
additives

HAAWSN13I38USIEAUT187Y1 (Course Learning Outcomes: CLOS)

JnTiruseivni aunsa

1. efuneAnufifeIiumsUssianuesansiiauss ansfifuuasansasuussliogs
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1002386  ATasilainlunsEuIuNTULAsIAL 2(2-0-4)

Petrochemical Engineering Process Instruments

LmemﬁmﬁugmmaaqUﬂiﬂi"’a’mu,azmu@u‘ﬁ"lsﬂumsmumamaqmammsu EARPERlaR )
MIYUTDINTZUIUNTS: THONR wruAMNTZUILAISHER: T & lof wdesdloTalunssurunsild
ﬁﬂw%'ui'ﬂqmwgﬁ AMUAY SLAU warnsiva qﬂﬂiiﬂmuqmqmﬁ’m FEUUMIVANNTEUIUNITNIG
AFINNTTU LLum‘hms?ﬁlamsﬁé’faaﬂaﬁi&ﬂuﬂizmumﬁmqqmafmmﬁuLﬁaqé}’u

Basic concept of measuring and control devices used in industrial process;
process flow diagram: PFD; piping and instrumentation diagram: P&ID; process instruments
used for measuring temperature, pressure, level, and flow; final control devices; industrial

process control system; introduction to industrial process data communication
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HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

fAnfikueini aunso

1. 93ursaufiieaduilugiuresgunsnifauararuauildlunszuaunisnia
gnavnssulaeg1agneias

2. o3uwauiAsfuedesiloalunssuaumsilddmivingunall Ay sedu
LagN1Sva SEUUAIUANNTEUILNIINSRREIMNTSUlARE19gNFBs

3. UfRnumuiteulvuastermunveseimeswaiiaue

1002387 walulagwarafngovaanyld 2(2-0-4)

Biodegradable Plastic Technology

NTILUNUIZINNVDINORIUTEREdas N15aIATIZY aulRvIuall aud@nisnienin
duUinemusoureswedLanfinuedn wedliidudntiun nedlansendoaniluen woamislulan
Inu wodeamesialun n1sdesaay AnadouNITIRBEaty NSYUIUNINARNARA o udaYle

Classification of degradation of polymer; synthesis; chemical; physical properties
and thermal properties of poly(lactic acid), polycarpolactone, poly(butylene succinate),
poly(hydroxyalkanoate), poly(ester amide), degradation; degradation test method,
production process

HAAWSN1338UTTEAUTI83Y1 (Course Learning Outcomes: CLOS)

DEnTrnusedni aunsa

1. uunUszinnveswediuestosaansle
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1002388  WaaNLAENISIAINTINULASLAL 2(2-0-4)
Special Topics in Petrochemical Engineering
v ¥ a o v a 1 a a aa I a [ & 1
WiteingInuINgINIINIIAUIFNTINUlnsiaiinurauladuiawiazidul selovise
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The subjects concern with the petrochemical engineering and technology that is
special interesting and useful for student; and the subjects must be approved by the
committees of petrochemical engineering program

HBANSNT3138U358AUT18AYT (Course Learning Outcomes: CLOS)

DEnTirusedni awnse
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1002389  nszudUNISKAATUAEIMNTINTLNSLAYL 2(2-0-9)
Petrochemical Engineering Process
N1999NLUUNTEUIUNITHANAAIMNTTUTLASATlATedndnLATYgA1ansIAINTTY

uazdanden nszurumstlnsiadl mmsgiunuuasefevesgunsal msmuauLazdesiuniig

L%ENéJuW3181Uﬂ53U’JUﬂW'§?JIGIiLﬂfI
Designing industrial processes in petrochemicals considers the principles of

engineering economics and environmental impact; It involves the petrochemical processes,

safety standards for equipment, and the control and prevention of hazardous conditions in
the petrochemical processes

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)

Saniiuedni awnse
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1002391  UfuRn1snasauauUfvadens 3(0-6-3)

Rubber Properties Testing Laboratory

AIUA: 1002341 auURvedsnd
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Practical works of determination of rubber plasticity; vulcanization properties;
viscosity of rubber; density; tensile strength; tear strength; hardness; compression set;
resilience; abrasion resistance; heat build up; swelling in solvent; degradation resistance;
thermal properties; electrical properties

HBANSNT3138U358AU18YT (Course Learning Outcomes: CLOS)

JnTiruseivd aunse
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1002392  UJUANITIATIZHENBAULANIZVBIBS 1(0-3-0)

Rubber Characterization Laboratory

AUA: 1002342 NFIATIRNANBALIANIZYDIEN

YAURNTITgimlasiaimeaiivagesalsenavuasedlagldinalindunsisna
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N9InANUALAT 819

Practical works of characterization of chemical structure and composition by
infrared spectroscopy and nuclear magnetic resonance spectroscopy; characterization of
thermal property; characterization of dynamic mechanical property; characterization of

rubber morphology; characterization of molecular weight and size of rubber; viscosity of

rubber
HAAWSN13I38USIEAUT183Y1 (Course Learning Outcomes: CLOS)
DAnTinusedd annse
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1002393  UfjuRn1seangnIens 2(0-4-2)

Rubber Formulation Design Laboratory
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Process of obtaining rubber products; objectives of rubber formulation design;
principles of rubber formulation design, calculation of density and price of rubber
compounds; practical skill in compounding to specific requirement, rubber product
formulation: tire tread, shoe soles, rubber spring, bridge bearing pad, automotive windows
gaskets, rubber band, radiator hoses, motor mounts, conveyor belt; troubleshooting in
rubber compounding; experimental designs; development of rubber products

HAAWSN15138USIEAUT183Y1 (Course Learning Outcomes: CLOS)

Danirusedni @i

1. dhAnuinamgunieiiuniseangasesiazasialidmivenauneiuigisnig
wazkan1InAandle



- 125 -
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1002394  UfuRn1snasauanUAvaInaANes 1(0-3-0)

Polymer Properties Testing Laboratory
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Density determination; tensile properties; impact properties; failure properties
thermal properties; melt flow index; thermal degradation; electrical properties; optical
properties; chemical properties; effects of processing conditions on plastic properties;
reinforcement

HAAWSN13138USIEAUT183Y1 (Course Learning Outcomes: CLOS)
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1002395  UHURNITAATIZRANYMLIANIZVDINDALNDS 1(0-3-0)
Polymer Characterization Laboratory
AIUA: 1002344 NTIATIEATNYULRNNZVDINBALDST
wallansnsieszsinedmesuasfantinnlaeiadesiieniSesnsudresudumisnse
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Techniques of instrumental for polymer and biomaterials analysis by using
Fourier transform infrared spectroscopy; uv - vis spectrophotometer; energy dispersive
spectrometer; nuclear magnetic resonance; X-ray diffraction; microscope; scanning electron
microscope; transmission electron microscope; thermogravimetric analyzer; differential

scanning calorimeter; dynamic mechanical analyzer
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOSs)
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1002396  Ufuin1smsIzianyaziRanNIzvaNaniugUlnsAll 1(0-3-0)

Characterization of Petrochemical Product Laboratory
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Laboratory of materials characterization with optical microscope, x-ray
diffraction, scanning electron microscope (SEM), transmission electron microscope (TEM),
thermal analysis, spectroscopy, flash point test and oil analysis

Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
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1002397  UfjuRn1sianieviaeUlnsiadl 2(0-4-2)

Petrochemical Unit Operation Laboratory
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This course deals with Experiments corresponded to the courses of fluid flow,
heat transfer, and mass transfer

HAAWSN15138USIEAUT18TY1 (Course Learning Outcomes: CLOS)
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1002421  WIUDWLABNIGIAINTINYNN 2(2-0-4)
Special Topics in Rubber Engineering
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The subjects concern with the rubber and polymer engineering and technology

that is special interesting and useful for student, and the subjects must be approved by the

committees of rubber polymer and petrochemical engineering program
HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002422 n1sIANIANNURARAflUiRIUHURNS 2(1-2-3)
Safety Management in laboratory
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Enhancement of safety practice of research laboratory (ESPRel) and practical

experiments such as safety management system administration, chemical management
system, waste management system, physical characteristics of the laboratory, system for
preventing and solving dangers, providing basic knowledge about safety in the laboratory,
data and document management
HAANSNT3138U358AUT18YT (Course Learning Outcomes: CLOS)
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1002423  WaAWDIYINITUNNY 2(2-0-4)

Biomedical Polymers
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Basic definitions and classification of polymer for medical applications;
physicochemical properties of biomaterial; host reactions to biomaterials and their
evaluation; testing biomaterials; degradation of materials in biological environment and
applications of polymer in medicine; report and presentation in related topic

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002424  unluwmalulag 2(2-0-4)

Nanotechnology
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Definition and classification of nanomaterials; natural nanomaterials; synthesized
nanomaterial; preparations of nanomaterial; characterization methods; applications of
nanomaterial such as polymer applications, environmental application, electronic
applications, textile and medical application

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002425 walulagussynaeinadwes 2(2-0-4)

Polymeric Packaging Technology
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Fundamentals of packaging technology; classifications of packaging; functions of
packaging; fundamentals of polymer technology; application of polymer in packaging; basic
test methods for polymer packaging, fundamentals of pulp and paper technology;
application of pulp and paper in packaging; basic test methods for paper packaging; basic
test methods for glass and metal packaging; fundamentals of packaging design

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002426 waluladdme 2(2-0-4)

Textile Technology
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Introduction to textile technology; fiber classification; molecular structure,
chemical and physical properties of natural and synthetic fibers; fiber formation and
modification processes; spinning, weaving, dyeing, finishing and testing processes; textile
applications

Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002427  woRmasdmiuNAnfuTiuNMLazIATaIED1 2(2-0-4)

Polymer for Health Care Products and Cosmetics
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Introduction to type; properties and functions of polymer for health care
products and cosmetics; innovation and technology of cosmetics science; drug delivery
system; physicochemical properties testing; bioactivity for cosmetics; quality control and
safety standard of product; classification and cosmetics packaging

Naé'ws‘miﬁﬂuiizﬁlmﬁﬂﬂ (Course Learning Outcomes: CLOs)
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1002428 idaiiAENNIAINTINNDANDTUAIEATININ 2(2-0-4)

Special Topics in Polymer and Biomaterial Engineering
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Study in current and promising interesting topics in various growing and emerging
fields of polymer engineering and biological materials; the growing field of polymer
engineering includes use of polymers as biomaterials, use of blends and composites to
obtain “tailored” properties, use of polymeric materials for wide variety of military items,
continuing search for viable recycling strategies, enhancing process control through
computer and sensor applications, substitution of polymers for metals and other materials;
the emerging field concerning electronic properties of polymers include dielectric, photonic

materials, holography, fuel cells, and solar cells etc
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Naﬁwémiﬁﬂuiizﬁlmeﬁﬂn (Course Learning Outcomes: CLOs)
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1002430 UIANTINYNNWNNITUANE 3(2-2-5)

Medical Rubber Innovation
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Rubber in medical device industry; creation guideline of products in medical
device industry; medical device standards; case study and field trip

HAAWSN13I38USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002431 FUT¥NBUNIINIEIAINTIY 2(2-0-4)
Engineering Entrepreneurs
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New entrepreneur creation; business establishment; SWOT analysis; production;
maketing; finance and capital management; organization management; business plan; digital
technology in business operations; ethics and qualification of entrepreneurs; intellectual

property management; business laws and regulations
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002432 MsUTMTNUAMAIWINIANIS 3(3-0-6)

Quality Administration in Organization
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Quality management in organization; risk management; conflict management in
organization; enhancing efficiency of organization; strategies for improving work efficiency;
ISO standard; preparation of documents related to certification application according to the
ISO certification process; product quality management; applying quality system activities and
increasing productivity in professional job management

HBANSNT3138U352AU18AYT (Course Learning Outcomes: CLOS)
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1002433 W INTFIUNEAHUINL 2(2-0-4)

Standard for Rubber Products

feuv0a M IFIUNERTIIE19 UTLanuazinasinuAaInlAdeY 11RT5 LY IRgAY
aulAfifosns desvneuazaain Mstndeg e Inasinsiadu Bnmsmeaeu waznsUszgndld
UINTFIUNEAT N

Definition of standard for rubber products; types and criteria for defect; standard
of raw materials; properties requirements; markings and labels; sample withdrawal; criteria
for judgment; testing methods and application of standards for rubber products

HAANSNI3138U358AU18AYT (Course Learning Outcomes: CLOS)
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1002461 NISWAILINANAIAULUULAZASNIUGDU 2(2-0-4)
Development of Prototype and Validation
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Study the integration of ideas into designing and creating prototype products;

Validating with target consumers, improving, and presenting prototype products using

engineering processes that are relevant to the social context
Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
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1002462 N15PDNUUUHAANUINLAZUTTNUINTIAT19855A 2(0-4-2)

Creative Product and Packaging Design

nEnnsfiiedestunisesnuuundafuriuazussyfuriiuguesiuseneuial made
03AUIENOU N uid Msiswiianiientsldau mnudesnisveduilan nmswamnfuuuy
N3NAFRUAATIN LagnsUTEeNAlTl UL NKUUNANAMILALUTIRIUITIETETTA

Principles related to basic product and packaging design; art elements;
composition; color theory; material analysis for use; consumer needs; prototype

development; market testing; and application in creative product and packaging design
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
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1002463 N19DBNKUULALIATITANITNAGDS 2(2-0-4)

Experimental Design and Analysis

N uiANUIn JuLaZENN1INITOBNKUUNITNAGDY N1TBBNLUUKALIATIZITDYE
manaaeslngldnmuiiFosadidmansuuusing o wWu wiaveiSea msduiiogiauas Msiazing
annegnvian Uszgndldmnuinismuaialunsiiesgndymnisvinnunadmnssy

Probability theory and principles of experimental design; randomization; factorial
designs; application of statistical technique, analysis techniques and regression;
interpretation the analysis

Naﬁwémilﬁﬂuiixﬁ’vﬂeﬁm (Course Learning Outcomes: CLOs)
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1002464 N1TIANITIINAVUINLDY 2(2-0-4)

Small Business Management
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Small business definition and type of business; feasibility study in establishing the
firm; the nature and problem in personnel management, financial, production and operation
management for product and service, involving in marketing area

HBANSNT5138U358AUT18AYT (Course Learning Outcomes: CLOS)
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1002470  1ASIUNIIANTIULN 6(0-18-0)

Rubber Engineering Project
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Individual or group study of an interesting project under close supervision of
senior staff; the students start with the literature reviews; develop the project proposal with
business opportunity analysis; set up the objectives and scope of studies; prepare the clear
project methodology; propose the project proposal to the committees; experimental
research; research presentation; report writing; and propose the final project report to the
committees

Naﬁwémilﬁﬂuiixﬁ’vsw"j‘m (Course Learning Outcomes: CLOs)
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Polymer and Biomaterial Engineering Project
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Individual or group study of an interesting project under close supervision of

senior staff; the students start with the literature reviews; develop the project proposal with
business opportunity analysis; set up the objectives and scope of studies; prepare the clear
project methodology; propose the project proposal to the committees; experimental
research; research presentation; report writing; and propose the final project report to the

committees
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NAAWSNI5138UT5EAUTIAYT (Course Learning Outcomes: CLOS)

Danrusedni @i
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1002472  TAssumdaanssulingiadl 6(0-18-0)
Petrochemical Engineering Project
nsfnwsenuemienguuedlassnuiiiiauls neldnsguaresenansdiivinweris

1nd%n lneddnSufnwannisdisassunssy fmundlasdasandfendeudsziulonanis
§3f0 felnguszasduazveuwansfine fawieusudeuizdmiunshlasnuidvediedaay
UauaLA1lasslaT9UIERoAMENTINAITEOU N1SNAADIINE N1TUIALONAIILIE NI15LTU
$1801398 waviiaueenulassnideatuanysalionnusnssunisaou
Individual or group study of an interesting under close supervision of senior staff;
the students start with the literature reviews; develop the project proposal with business
opportunity analysis; set up the objectives and scope of studies; prepare the clear project
methodology; propose the project proposal to the committees; experimental research;
research presentation; report writing; and propose the final project report with business plan
to the committees

HBANSNT3138U352AU18AYT (Course Learning Outcomes: CLOS)
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1002473  @%NARNLINIIAINTIULN 6(0-18-0)

Cooperative Education in Rubber Engineering

YWY 1002374 1038UANUNTONLAEIATINTANAANIMIAINTINY
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avnafneIUenIINeIaeinBa dszeziian 1 AAReu wazyilasenu w daaudsenaunis nels
mscg]LLaLLazLLuzﬂ’wmmmiéﬁﬂ?ﬂmawﬁaﬁﬂmLLasﬁﬂ?ﬂmmﬂamuﬂszﬂaums NITTNPULAE
nsiEueradIialasINTARA AN

Training in an industry or departmental approved institution according to the
university cooperative education program for one semester and working on the project at an
industry under supervision of cooperative education advisors and employers; reports and
presentation

HAANSNT3138U358AUI18AYT (Course Learning Outcomes: CLOSs)

Danir e @i
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1002474  @wnaANBINIIAINTTUNDRLDITUALIAATINW 6(0-18-0)

Cooperative Education in Polymer and Biomaterial Engineering

Y3n3Y7: 1002375 W38uAUNTouLarIATINITANAIANYINITAINTTUNOTLUDS
wazJandinm

‘Llﬁ‘ffamﬂuamuﬂizﬂaumw%wmEJ\‘im‘ﬁLﬁaasﬁa\‘i A1ulATINITANAAANYIVD
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1999719136713 nwaniafnuuaEiunuanan ulsEneuns MITeuLarMILALEHAd15
Tasensaniafing

Training in an industry or departmental approved institution according to the
university cooperative education program for one semester and working on the project at an
industry under supervision of cooperative education advisors and employers; reports and
presentation

HAANSN13138U35EAUII8AYT (Course Learning Outcomes: CLOS)
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1002475  aunaRnwINIIANTINUlnsAd 6(0-18-0)

Cooperative Education in Petrochemical Engineering

Y5V 1002376 wssuanuniouuazlasinsannadnwmaenssutlnged

Uidanisluaniuuszneunmsndeniissuiiisades aulaseanisaniadnuives
WnIngdeinda dszeziian 1 aaseu wagiinlasenu o anuusenauns anelanisguauas
Luz11v099191587 U nwanAafnwuagiuneananuUsEneun1s NITsULAENNTLAUe
nad5alasansaniafng

Training in an industry or departmental approved institution according to the
university cooperative education program for one semester and working on the project at an
industry under supervision of cooperative education advisors and employers; reports and
presentation

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)

fanfiusedvni awns
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1002481  n1sUszandldinalulagaavialuar¥n 3(2-2-5)

Application of Digital Technology for Career

fomvounaluladida msldnulusunsundstunimouaznisldmuiiuiivistiudons
Kuszuuaads Msldnulusunsuszgunidlnaiiuaenm msldlusunsuaraivlddeniaile
M mslilusunsuanusdenin Sumaianuvesithae dased ontmadeulmdmiunisaing
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nsldRdraiteruiuasaonde waznsdunadladugnndia

Definition of digital technology; using screen sharing programs and the use of

data sharing space via the cloud, using the video conferencing program; using a website
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creation program to use digital media for work; using image editing programs; capture screen
actions; edit animated media for digital media creation; data storage technology (Block
Chain); using automation programs for data analysis; digital financial transactions; digital
currency or cryptocurrency (Cryptocurrency); using digital for security and digital citizenship

Naﬁwémiﬁﬂuiizﬁlmﬂ%ﬂn (Course Learning Outcomes: CLOs)
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1002482  N1AANTITIATINITUAZNNITNAANISIAINTIUTTNSLAL 2(2-0-4)
Petrochemical Engineering Project and Production Management
wdngaiienisnsunulasinsmdimnssulinsaiilaoddedmdniasvgaans

LagngUe NMsudmsnaasunlasuazanudauddluesdng nisnensainanudesninan o

mMsdamuazladafin NsuSmIndnenns AnulouseTEnINISHAALEYNITAAN
Fundamentals of petrochemical engineering project planning reflecting

economics and legal frameworks; change and conflict management; demand forecast;
supply and losgistics; resource management; and marketing-production linkage
Naﬁws‘ms@ﬂuiizﬁ%ﬁ&ﬁﬂn (Course Learning Outcomes: CLOs)
DEnTirusedni aunsa
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1002483 msm‘uqmLLUUMmEJﬁ'JLuJ'iLLazqunmi 2(2-0-4)
Multi-variable Control and Instruments
TUglantue nshdunanisal nsaruauld N13AIVANAIEARTIA kaENITERNIUY
ﬂ’]‘ﬁﬂ’JUﬂNﬂ’ﬁ%U’JUﬂ’lﬁﬁuU’]ﬂiﬁqj
State space method; operability; controllability; digital control; and design of

large scale process control
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HAANSN13138U358AUI18AYT (Course Learning Outcomes: CLOS)
DamTinuseind awnse
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1002484  WUIMIWAILINANIUNIIEDN 2(2-0-4)

Development of alternative energy

NANIUNISEDN FHA wultuvenasuyudentiianig 9 walulagnduiuniuden
LAZUUIN A THAUINGRIUNLGDN

Alternative energy; types, tendency of alternative energy, technology and
development of alternative energy

HAAWSN13138USIEAUT187Y1 (Course Learning Outcomes: CLOS)
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1002485 WAL uUlalAslAULALIYARLYDINAY 2(2-0-4)

Hydrogen Energy and Fuel Cells

wdulalasiay Usedh aauvnadans aunamans nann1svinay duseisen
nalnmsiaufAseluadifeimas nanlsiedu Suinauduaslvndalraunuinms

Hydrogen energy; history; thermodynamics; kinetics; principles; catalysts;
mechanisms of reaction in fuel cells; polarization; Impedance and cyclic voltammetry

HBANSNT3138U352AU18AYT (Course Learning Outcomes: CLOS)
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1002486  WANIUNINLABNIINYINIA 2(2-0-4)

Alternative Energy from Biomass

T UNFINUNALNY UWETILaEN15TMUNTTnTesTa N3rUIUNISUUTIUTNIR
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Renewable energy definition; sources and categories of biomass; processing of
biomass and transforming technology of biomass into energy

HAANSNT3138U358AUII8AYT (Course Learning Outcomes: CLOS)
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