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nMsfauAamiarwinges vuindnazvuIanas Iamaayuvulagiamiaiied ey 1ieve1egu
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Fau Idud walulaBBanm (@132¥ng ndsiugaans ernsudssy Womds Fanmuazadidanm
nasumaden) ulunmalulad naluladfaneans wdsuuazdanden uazimaluladasauma
nsdeansuazAdvia azdwmaliAnnsiaumeluladlv 12 d Tudniifeadesiuvdngnsimnssm
il 0171 alulaBnafiundsnu weluladYagduiivid walulanisyaiztinduuagfnestu
At waginalulagndsnunauny lnglianudfAyiun1siinause ninesguiatazsionsu
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AMANSANWIAY  LABUAIIAN — LADUSWINAL
A1ANSANYIUATY  LABUUNTIAN — RDUNOEAIAY
MANSAN®IRYTeU NaUIgUIEY — RaUNINY 1AL
2.2 auandfAvasidifnu
(1) ddansanulusziuuszmeadetnsdiundn (W) el w3ssna wie lesn an
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2) duSamsenmluszaudsendnwineutaiy (1.6) LNUANSISEUIN @RS -AtRA1ERS
Tnganunsseulusieivinemansiarsieivinaamans siunuludtesnin 30 wilefn anaa1du
finsEnTiednusnsuses
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N3ANEIEAUUTY TR
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(2) mmLmﬂGifmﬁ’usuaqm'miﬁugmmamimmam%uazimEJwmamil,azﬁmﬂzmsﬂﬁﬁama
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(2) dalitimsdndndnueaeuihnisaeuwasiinivugiu 1wy adamans Aand (Jusu

WenunuANLIiugu uagladnsindinweniedrsdmsudndnwinaumsfnulusedv 1.6 Tudas

YnnAseun 1

(3) InmsUguiinain@nulnl uugtho@wverimnsiadlugnaivnssusingeg
2.5 wrunssutinAneuazdanianisanenlusses 5 Y

e uutindneusaztnisfine (aw)
SEAUFUU
2561 2562 2563 2564 2565
seauUSeuaes YUTUN 1 100 100 100 100 100
U9 2 - 100 | 100 | 100 100
JuUN 3 - - 100 100 100
U9 4 ] ] - 100 100
33U 100 200 300 400 400
Srnuudinfinninazdnanisane - - - 100 100
2.6  qUUITTUIUAIULAY
2.6.1. UUTTUIUSI85U (MU8: V)
Ysuuszauna
S18AZLIYNTIYSU
2561 2562 2563 2564 2565
ﬁﬂﬂ’]?ﬂmiﬁmﬂ 4,612,900 4,843,545 5,085,722 5,340,008 5,607,009
L‘Equyumﬂ%’gma 22,462,500 | 23,585,625 | 24,764,906 | 26,003,152 | 27,303,309
U585V 27,075,400 | 28,429,170 | 29,850,628 | 31,343,160 | 32,910,318
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2.6.2. UUITUIUII9Y (MUY © UIN)
- Yauuszane
VR 2561 2562 2563 2564 2565
. JUANLUNTT
Huhiou 20,958,000 | 22,005,900 | 23,106,195 | 24,261,505 | 25,474,580
AMBUUNY 94,200 98,910 103,856 109,048 114,501
Arldaos 40,000 42,000 44,100 46,305 48,620
ATTen 1,025,400 | 1,076,670 | 1,130,504 | 1,187,029 | 1,246,380
Rugnnyu B _ B i N
109189 9 _ _ _ i _
57 (n.) 22,117,600 | 23,223,480 | 24,384,655 | 25,603,887 | 26,884,081
ﬂ.quaﬂnu
ARSI 344,900 100,000 105,000 110,250 115,763
AnTinu - - - - -
ANAsnaasg - - - - -
T (%) 344,900 100,000 105,000 110,250 115,763
39U (N.+7.) 22,462,500 | 23,323,480 | 24,489,655 | 25,614,137 | 26,999,844
AlgINeneITnAnY* 245,979 U ARUNISANY)

NIYUAN  * DTULIUTNANBITINNGNAR TN IBEHANANTUSUUTS
q , , U Y 9

a 1 v a 1 U =2 < = =
WLAYAIINULRRLABUNANWILALLIAN 245,979 UM ABUNISANEN

2.7  STUUNSANE

T¥szuun1sdnnisissunisasusuutu suwazidulunussidsvuminedomalulad

NIZADUNAMITUATILD T198NSANENTEAUUT QYU

2.8

nsiigulaunulenn 5183 wazn1samnziieuiSeudINNrNIINeaY

TnduldmuszidouuminedomaluladnseaounaInssuasnis 1198n1SANYITLIU

v a
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3. wningasuara1ansdldou
3.1 wangns

3.1.1  undEinnaaanangns 147 mheia
3.1.2 lassadravdngns
1. va3vdnunaly 30 wihefe
n. NGNIVINY 12 wlein
RLRIAGN 6 e
uden 6 hein
U, NGUIYIN NS haTAMINFENT 6 avetdhl)
A. NUINFPUMARSLATUYYEAENT 11 wniheda
RLRIAGEY 5 N8N
uden 6 mhehn
3. NI INaAnY 1 NN
2. NIV NANTL 111 vuein
. 3%1Lawwzﬁu§m 53 weie
- ﬂa;uisuwﬁugwumqmﬁmmam%uaz?wmmam% 24 whwin
- nguATiugIunsimng 29 whein
9. I WANIZATY 58 vaghin
- NRIINITIAUMIAINTTY 52 whwein
- AUV UFRNMIIAINTTH 6 nigin
A. NN9u 240l
3. NUINIVNADNLAT 6 iegin
3.1.3 51839 luuAANNIAIY AT TINIUNLLEAN
1. vandvAnenaly 30 wihwhn
. NRNIYINIY 12 neie
mhefn (Ussene-UfuR-Anwimenuied)
RLRWAGEY 6 e
080103001  AMw1dINgY 1 3(3-0-6)
(English 1)
080103002  N1WIBINQY 2 3(3-0-6)
(English 1)
I naen 6 ein
080103014 N5\l 1 3(3-0-6)
(Writing 1)
080103016  MTAUNUINIYIBINGY 1 3(3-0-6)

(English Conversation 1)
39397919 lunguinn1w nuaminAnwiill Tuningrdewmelulagnszaaund
wizuaswadaaou InunuiugeUveInIAIY)



13

U, NFUIYIN NS A AMINFAENT 6 avetdhld)
Avuden 6 mienin
010313528  anavnssukazvaluladdided 3(3-0-6)
(Green Industry and Technology)
020003102 wieluladansaumadosdu 3(2-2-5)
(Introduction to Information Technology)
040713002  INeAERTHUAMMALIAIUINIT 3(3-0-6)

(Healthy Science and Nutrition)
wsedwnaug lunguivninermansuasadineans wuaniwdnyvnll Auniinendy
waluladnszasmnansrunsniedndou lngamnuiuyeurIn1AIY

A. NGUINIFIPUAARSUATUYYEAENT 11 wniheda

FU9AY 5 Ve RRE)

010213702 2338105 slUNITUIZTNOUIITN 2(2-0-4)
(Work Ethics)

080303104 eI niten1siey 3(3-0-6)
(Psychology for Work)
I uden 6 nuwAn
Fon 139 Mnnguivdseuenansdaeluid

080203901  wwdiudsAy 3(3-0-6)
(Man and Society)

080203902  UIANLAZDITUTITUVDIVG 3(3-0-6)
(National Heritage and Civilization)

080203903  {FAN"9AIAY LATHFAALALNITLIID 3(3-0-6)
(Social, Economics and Politics Dimension)

080203904  nguneluTinUszdniu 3(3-0-6)
(Law for Everyday Life)

080203905  LAsWENINUTINUTEA1TU 3(3-0-6)
(Economy and Everyday Life)

080203906  LAsugAEAnSiiioNIHATIn 3(3-0-6)

(Economics for Individual Development)

080203907  gsnafiuInUsydniu 3(3-0-6)
(Business and Everyday Life)
volndug Tunguindseumans wnadndnuihly fuviinerdomeluladnsy

UNAMTTUASIWLBIAADU 1AM UTDUVDINIATIUN



080303101

080303102

080303103

080303201

080303601

080303602

080303603

080303604

080303606
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Fon 1 31 annguivayvemanidasiallil
Innevialy

(General Psychology)

ININedInY

(Social Psychology)
Inineiionrmgulunsdisadin
(Psychology for Happy Life)
MawaLiloUsyavSHa

(Effective Speech)

UYwedUNUS

(Human Relations)

NSWAUIAUA MR
(Development of Life Quality)
MINAUIYAGNAN

(Personality Development)
Uadialvglugeaunad
(Ideal Thai Graduate)
NSARLTNIZUULAEAUANAS1ATIA
(Systematic and Creative Thinking)

wIeIaug  lunguiviuyuerans  wuievAnwiily

NSZADUNAMTLUATINT BT TA8AMULTILYDUYDINIAIY

080303501

080303502

080303503

080303504

080303505

080303506

080303507

3. NYUIVINARN 1
I nGen 1 TVeRRl
Fon 2 31 Mnnguivmadnuduiolud
UELNAUDA
(Basketball)
19aLadUDa
(Volleyball)
WURII UG
(Badminton)
dand
(Dancing)
wLdatuila
(Table Tennis)
wmATule
(Taekwondo)
Wauoa
(Football)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

PuInendemalulad

NUIYAR

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)



15

080303508  iUnnzn3e 1(0-2-1)
(Sepak-Takraw)

080303509  LUsa9 1(0-2-1)
(Pétanque)

080303510  wd/lifin 1(0-2-1)
(Taiji/Taikek)

080303511  WuINdoU 1(0-2-1)
(GO)

080303512  #U1 33 1(0-2-1)
(FIBA 33)

A A A \a = a ¢ @ a a ) P~ v
W3Iwdue Tungudvmadnw vnednAnwiill fuminerdewmaluladnszasund
nszuaswlaltnaau TnsANUTALYUTRINIATIY

2. BUNIFANTE 111 wihehs
n. %uawwﬁugm 53 VTRt

- ﬂejﬁmﬁugmmqﬂzﬁmmam%uaﬁwmmam% 24 whwin

040113001  afldwmsuImIng 3(3-0-6)
(Chemistry for Engineers)

040113002  UjUANsAldmsuIAINg 1(0-3-1)
(Chemistry Laboratory for Engineers)

040203111  AMAAIEATIAINTTY 1 3(3-0-6)
(Engineering Mathematics 1)

040203112  AMAFAIEASIAINTIN 2 3(3-0-6)
(Engineering Mathematics 1)

040203211  AMAFAEASIAINTIN 3 3(3-0-6)
(Engineering Mathematics IlI)

040313005  Wand 1 3(3-0-6)
(Physics 1)

040313006  UHURAN5HENS 1 1(0-2-1)
(Physics Laboratory 1)

040313007  Wand 2 3(3-0-6)
(Physics 1)

040313008  Uf{UAMIWENE 2 1(0-2-1)
(Physics Laboratory II)

040503011  @f@dmsuimnsuazininemans 3(3-0-6)

(Statistics for Engineers and Scientists)



010013016

010113851

010113852

010213525

010313102

010313104

010313107

010313112

010313113

010313301

010813109

010313103

010313105

010313106

010313108

010313110

010313111

010313201
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- ﬂ&juﬁmﬁugmmﬁmﬂﬁm 29
WIULUUIAINT TN

(Engineering Drawing)

Fennssulnihitugu

(Basic Electrical Engineering)

UftRns g

(Basic Electrical Laboratory)

AR IFINTTY

(Engineering Materials)
UfTRmsiElaniiugudmsuimnsiad

$UILAR

(Physico-chemical Laboratory for Chemical Engineers)

nafmansiandmivgunsallunszuiunis
(Mechanics of Material for Process Equipment )
QaUVNAAANSIAINTINAL 1

(Chemical Engineering Thermodynamics 1)
LAidsUIMINTIULAL

(Chemical Engineering Chemistry)
nslUsLNIUABNNILADS

(Computer Programming)
AMINIIUNTEVIUNSLAL

(Chemical Process Engineering)
ANPUAIANTIAINTTY

(Engineering Statics)

. APUINWIZAIY 58
- NRIINTIAUMIAINTTY 52
AMRAERTAIUTUIAINTLAL
(Mathematics for Chemical Engineers)
AANIAFITUATNEIITY
(Material and Energy Balance)
nafansvesivadnsuImnsiall
(Fluid Mechanics for Chemical Engineers)
QaUUNAMANTIAINTTILAL 2
(Chemical Engineering Thermodynamics I1)
fugnunsaneleunuiou
(Fundamental of Heat Transfer)
nsanelouung
(Mass Transfer)
Aanuvasaselunsufuinismisad
(Safety in Chemical Operations)

PUIYNA
PUIYNA

3(2-2-5)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

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(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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010313202  weluladdawindey 3(3-0-6)
(Environmental Technology)

010313302  U{URNISRWIENUIENINNG 3(3-0-6)
(Mechanical Unit Operation)

010313303  UfUANsluInUfuRnIsememhenang 1(0-3-1)
(Mechanical Unit Operation Laboratory )

010313304  U{UANITRNIENUIENITIAINTTUAL 3(3-0-6)
(Chemical Engineering Unit Operation)

010313305  UfURn1sludvufuinisianismhenadamnssuedl 1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)

010313306  AmnssuuFAzenaiiuazniseenuuuiaiesfnsaliadl 3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)

010313307  n1seenkuugUnsallunssuIuNg 3(3-0-6)
(Process Equipment Design)

010313308  LASWFANENITHATNITUILEIUTIAMNIAINTTULAL] 3(3-0-6)
(Chemical Engineering Economics and Cost Estimation)

010313309  N1599NLUULINIUNIIAINTTULAL 3(3-0-6)
(Chemical Engineering Plant Design)

010313310  WARANSWAZNITAIVANNTZUIUNS 3(3-0-6)
(Process Dynamics and Control)

010313401  lasesdmnssuadl 1 1(0-3-1)
(Chemical Engineering Project 1)

010313402  lAs991u3MINTuLAN 2 3(0-9-3)
(Chemical Engineering Project II)

010313403  &UNUNIAINTINLAL 1(0-3-1)

(Chemical Engineering Seminar)

- NRUAYABNINIFINTIY 1FeN 2 391 3nIveelull 6 mihefn
AaumalulagUinsideuuazUlnsiadl

010313501  wialulagUlnsideu 3(3-0-6)
(Petroleum Technology)

010313502  wialulagUlnsiadl 3(3-0-6)
(Petrochemical Technology)

010313503  ATEUIUNISANYSIINUR 3(3-0-6)
(Natural Gas Processing)

010313504  nszuaummhineliuIans 3(3-0-6)
(Gas Purification Processing)

010313505  veldenmaimnssutadnumalulagUlnsiaeutazllngiad 3(3-0-6)

(Selected Topics in Chemical Engineering Petroleum and Petrochemical Technology)
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a 1'% a o
Adumalulagian

010313510

010313511

010313512

010313513

010313514

010313515

010313516

010313517

010313518

010313540

010313519

Aruduguresimnsauduad

(Introduction to Biochemical Engineering)
wialulagnisinnsou

(Corrosion Technology)
weluladifeuasnszmud oy

(Introduction to Pulp and Paper Technology)
weluladmssladansznruiody
(Introduction to Paper Recycling Technology)
welulaBniswanuazenide

(Pulping and Bleaching Technology)
wialulagreasoynauazansusuanInid

(Colloid and Surfactant Technology)
Mé’ﬂﬁugmummsﬂisqﬂﬁﬁuiwﬁﬁ%m
(Fundamental and Application of Catalyst)
wialulagwodimes

(Polymer Technology)
waluladanuludesdu

(Introduction to Nanomaterials Technology)
Floladuaznisuszgnaldanulugnavngsy
(Zeolite and its Industrial Separation and Catalysis)
Widaidenmeimnssualanunalulag e

(Selected Topics in Chemical Engineering Material Technology)

AU TUNALULATNA I ULAZFILINA DN

010313520

010313521

010313522

010313523

010313524

010313525

wialulagnisnlngd

(Combustion Technology)
mMsvdedudmsuimnsad
(Lubrication for Chemical Engineers)
wmAlladiwad donas

(Fuel Cell Technology)
waluladazenn

(Cleaner Technology)
nsthdRtuazde

(Water and Wastewater Treatment)
IFINTTUNANILDINA

(Air Pollution Engineering)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



010313526

010313527

010313529

010313541
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NSV UIY

(Renewable Energy)

ArNssuNd LA AN

(Energy and Environmental Engineering)
dadenmdmnssuadidumeluladndsnuiasdwindoy

(Selected Topics in Chemical Engineering Energy and Environment Technology)

AMINTIUNSIIUNAUTOY

(Thermal Power Engineering)

AAUMALULAEN1TENUUVLAZAIUANNTEUIUATS

010313109

010313530

010313531

010313532

010313534

010313535

010313536

010313538

010313542

010313543

010313544

010313545

010313546

010313547

sruUMsaneueslva

(Fluid Transport System)
nsienudunazmsusuemadmsuimnsiadl
(Refrigeration and Air Conditioning for Chemical Engineers)
NTIATIZRULAZDDNLUUIZUUN AT OU

(Thermal Process and System Design and Analysis)
N3lgAoNNINOTIUNITORNLUUNINIAINTTULAL]
(Computer-aided Design in Chemical Engineering)
gUNIAINIATUANNTEUIUNIS

(Process Control Instrumentation)
wallAdsuvaINsAIvANLuUdaunay

(Additional Techniques of Feedback Control)
nsAuANeg19nlulRvesiLead

(Automatic Control of PLC)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0 6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

WadenArmNIsuallnumAlLLaENTEONIUULALMUANNTEUIUMT 3(3-0-6)

(Selected Topics in Chemical Engineering Process Design and Process Control Technology)

vaslwaiitudousaznsinawuuiilalafaladeu
(Complex fluids and non-Newtonian flows)
fugnumninssunislvauasedosdiotangfnssunisiva
(Introduction to rheology and rheometry)
nslyananeinnie

(Multiphase Flows)

warmansn1slralteRuie

(Computational Fluid Dynamics)
Lﬂ%@dﬁﬂaﬁﬂﬂﬁiuqmﬁ’lﬁﬂﬁﬁuLLﬁzﬂ’]iﬂiz&gﬂﬁﬂ%
(Industrial Compressor and Process Applications)
NMIUTMITIANLTIUGURNT

(Operations Management)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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010313548 anwlugusznoumsuazruinnssudmsuiang 3(3-0-6)
(Entrepreneurship and innovation for engineer)

010313549  AITUIMITIANIINANIULALNITUTERTANG 19U 3(3-0-6)
(Energy management and saving)

010313550 Wi uaddmsuians 3(3-0-6)
(Electrochemical Engineering)

3. MUIAIYUADNLET 6 nuwAn
wondulae ﬁL?Jmaauiwé’ﬂgjmisﬁw%zgzgm%iumﬁmmé’aLwﬂiu‘[,aﬁwwa]am
LINANTEUATINTD

3.1.4  WHUNISANED

SHEIY
010313113

010013016

040113001

040113002

040203111

040313005

040313006

080103001

UM 1 aran1sanen 1

Yo
nslUsLNIUABNNILADS
(Computer Programming)
WHULUUIAINT T
(Engineering Drawing)
ldmsUIAINg
(Chemistry for Engineers)
UURAnsaidmnsuians
(Chemistry Laboratory for Engineers)
ALIAATENTIFINTTH 1
(Engineering Mathematics 1)
Wand 1
(Physics 1)

UfURNSHENS 1
(Physics Laboratory 1)
AW1INQY 1
(English 1)

34U

MEAn(UIIEe-UGUR-AnenIeniLes)
3(2-2-5)

3(2-2-5)
3(3-0-6)
1(0-3-1)
3(3-0-6)
3(3-0-6)
1(0-2-1)
3(3-0-6)

20(16-9-36)



SV GRLE)
010213525

010313112

010813109

040203112

040313007

040313008

080103002

0803xxxxx

SHEIY
010113851

010113852

010313104

010313105

010313301

040203211

040503011
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U9 1 a1an1sAneN 2

Foivn miaenn(ussene-UfUR-FAnymenuied)
TARIFINTTY 3(3-0-6)
(Engineering Materials)
ildunsuIMINTSULAL 3(3-0-6)
(Chemical Engineering Chemistry)

ADPUAIANTIFINTTY 3(3-0-6)
(Engineering Statics)
ALINANANTIAINTTH 2 3(3-0-6)
(Engineering Mathematics 1)
Wand 2 3(3-0-6)
(Physics 1)
UfURNsWENS 2 1(0-2-1)
(Physics Laboratory 1)
A1WIBINY 2 3(3-0-6)
(English 11)
wndentungaivnadne 1(x-x-%)
(Physical Education Elective Course)

ERLY 20(x-x-x)

U9 2 _aranisanei 1

Fo3vn mEAn(UIs88-UHUR-ANeneniLed)
Aennssuluihiiug 3(3-0-6)
(Basic Electrical Engineering)

UfTRnslnihitugiu 1(0-3-1)
(Basic Electrical Laboratory)

naransiandmsugunsallunssuiums 3(3-0-6)
(Mechanics of Material for Process Equipment)

ARLIAATHAL AU 3(3-0-6)
(Material and Energy Balance)

AMINTIUNTZUIUNTLAL] 3(3-0-6)
(Chemical Process Engineering)

AMNANAATIAINTTH 3 3(3-0-6)

(Engineering Mathematics Il)
anRdmsUIMmNILazinINYIAEns 3(3-0-6)
(Statistics for Engineers and Scientists)

eV 19(18-3-37)
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U9 2 aran1saned 2

IWeIY Foivn miaenn(ussee-UfUR-Anwmeniuied)

010313102 UfjtinsiElaeiitugiudmivimnsiad 1(0-3-1)
(Physico-chemical Laboratory for Chemical Engineers)

010313103 AdafansamsuImNLALl * 3(3-0-6)
(Mathematics for Chemical Engineers)

010313106 nafansvaslnadusuiAInsiadl * 3(3-0-6)
(Fluid Mechanics for Chemical Engineers)

010313107 guuWaFNAATIAINTIUALT 1 * 3(3-0-6)

(Chemical Engineering Thermodynamics |)

08x0000x BTN IUNFUIMINY WA 3(x-x-x)
(Humanities Elective Course)

0801x0cxx 3B UFRNIUNALIVININ 3(x-x-X)
(Language Elective Course)

xo00000x v ndentunguiyinenmansuazadinmans 3(3-0-6)
(Science and Mathematics Elective Course)

EREY 19(x-x-x)

wnewe * Insiseumsaeudunwsingulusieiviinanegisies 2 3u1 lunianisdineil

U9 3 aran1saned 1

SWERYN Fo3vn miaenn(ussee-UUR-Anymeniuied)

010313302 UfuRnsiamzruien1ana * 3(3-0-6)
(Mechanical Unit Operation)

010313303  UfuRnsludmuianisenigniseniana 1(0-3-1)
(Mechanical Unit Operation Laboratory)

010313108  guMWaFAATIAINTINAL 2 * 3(3-0-6)
(Chemical Engineering Thermodynamics II)

010313110 fugunsaneleuauiou * 3(3-0-6)
(Fundamental of Heat Transfer)

010313111 msenglouwda * 3(3-0-6)
(Mass Transfer)

010313201  aaasasdslumsuiinismaad 3(3-0-6)

(Safety in Chemical Operations)
010213702 23381053 UNITUTENBUIB TN 2(2-0-4)
(Ethics for Profession)
Eet 18(17-3-35)
wnews * fimsSeunisaewdunwsingulusmeivdinanethaies 2 31 lunamsineil
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U0 3 aran1sAned 2

SWERYN Fa3w miaenn(usTene-UUR-Anwmeniuied)

010313202  welulafdswandon * 3(3-0-6)
(Environmental Technology)

010313304 UfURNsI@mIEymen13mIngsuail * 3(3-0-6)
(Chemical Engineering Unit Operation)

010313305 UjUANsluAvUfURN sz mhenIRmnssuadl 1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)

010313306 ImnssuufAteaiiuaznisooniuuiaiesfnsaiiad * 3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)

010313310  WaFMANSLAZNITATUANNTEUIUNT * 3(3-0-6)

(Process Dynamics and Control)
080Txxxx AW NABNIUNGUIYINIW 3(x-xx)
(Language Elective Course)
X00000X AP NFRNIUNGNIYINEIMERTUaTANNAENS 3(x-x-x)
(Science and Mathematics Elective Course)
EREY 19(x-x-x)
wnewe * Imsisunisaeudunwsingelusisivinenaiegisios 2 39 Tuneamsanenil

o & =2 v
Un 3_a1An1sAnYInQIau

UnAnwrdondrSunisiliniuiuningnamnssunseanufnuAURUYEUTY
AAIIAINTIUATANIAT 1 MAn1sAnyIge3ow $1uu 240 Falus



SHEIY
010313308

010313309

010313401

0103xxxxx

080303104

0802xxxxx

XXXXXXXXX

NRUBLKE ¥
- 9

SHEIY

010313307

010313402

010313403

0103xxxxx

XXXXXXXXX

IBIY
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U 4 _a1an1sdnen 1
MEAn(UTIE18-USUR-ANenenuLes)

WATYgAIERSIazNIsUIEIUIIAIMIIMmNITuAT * 3(3-0-6)
(Chemical Engineering Economics and Cost Estimation)
N1599NLUULIINUNINIAINTTULAL * 3(3-0-6)
(Chemical Engineering Plant Design)
1A5991U3AINTTULAL 1 1(0-3-1)
(Chemical Engineering Project 1)
APUFDNNINIFINTIULAL * 3(x-X-X)
(Chemical Engineering Elective Course)
Iniveiienisvinau 3(3-0-6)
(Psychology for Work)
dentunguivdnueans 3(x-xx)
(Social Sciences Elective Course)
I denas 3(x-x-x)
(Free Elective Course)

19(x-x-x)

finsisvunisaeudunwdinguluneivfnaedisos 2 Juilunianisiinuil

U0 4 aran1saned 2

Fo3vn MEAn(UII88-UHUR-ANenIenuLed)
n1seanuuugunsallunseuIuns 3(3-0-6)
(Process Equipment Design)
1AS9UIFINTIULAL 2 3(0-9-3)
(Chemical Engineering Project II)
AUNUNIMNTTULAL 1(0-3-1)
(Chemical Engineering Seminar)
A UaANIIFINTIULAL * 3(x-x-x)
(Chemical Engineering Elective Course)
I udentas 3(x-x-x)
(Free Elective Course)

374 13(x-x-x)

wnewe * insiieunisaeuiuntesinguluseivnenan
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3.1.5 A5V
010013016  LWEULUVIAINTTY 3(2-2-5)
(Engineering Drawing)
Jderuney ; Ldd
Prerequisite : None
ﬁugmmm%mwumﬁﬂ’;ﬂsim TOMMUAKAZINATFIUNTILULUU NTRILANFUNTUSVIALA A9
Ul MsfTuATIATUNSS wazdumieineds amda AT awed msBunndeiieUa
amUseneu waznsldreufinneddislunsidouwuudesdy
Basic engineering drawing; drawing standard; projection view, orthographic,
dimensioning, section view, axillary view, development of surfaces; free hand drawing,

assembly and introduction to computer-aided engineering drawing.

010113851  Aemnssuluihitugiu 3(3-0-6)

(Basic Electrical Engineering)

wdadunieu : 040313007 Wand 2

Prerequisite : 040313007 Physics Il

mhgianslii dafun favidenh Fufulse N133A18995 v Ty
anuzegi msiesgisasiwihnssuaaduvdaviavauazanusla  nsduinuazaniUszney
frdamalii asasudivdndesiy  wioudadlwihuaznsléon  edesdnsnalihnssuansouas

nsvuaaduuaynsldau Jansasihuidslni wisdlotamslnindedu

Electrical quantities and units; resistor, inductor, capacitor; study-state analysis
in electrical circuit, AC 1 and 3 phase electrical circuit analysis, power factor improving and
calculation; basic magnetic circuit, transformer and applications, AC/DC machine and
applications; electrical power transfer; fundamental of electrical instrumentation.

010113852 UfTAnslulhitugiu 1(0-3-1)
(Basic Electrical Laboratory)
Jedadunion : 010113851 Fmnssulaihiiugiu vieFeusauiy
Prerequisite : 010113851 Basic Electrical Engineering or co-study
nsléiedosiiotamalaitidossy waznsnaaesnsiihiatuayuion e
Aennssuluihiiug
Usage and experiment of electrical instruments and electrical experiments
supporting basic electrical engineering subject.
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010213525  J@RIFAINTTY 3(3-0-6)
(Engineering Materials)

a v o 1

Fydedunen il

Prerequisite : None

Tanzuazlavgingndesdu unugdaugavedlansuan lnssadrsnaniauaslnssaiig
unnrvetlany n1sNanranwazinannanuautfveanannal wanndiliady wasiwinuas n13
USuugsnaantfveamanndismeniuiou auaudfivedlanzusnnguunan wedlues wsiin aeuln
30 roun3n woailav warldl ndnmadesiurasmamaseutaguuurhasuaslivhans

Study of retationship between structures, properties; production processes and
applications of main groups of engineering materials i.e. metals, polymers, ceramics and
composites; phase equilibrium diagrams and their interpretation; mechanical properties and

materials degradation.

010213702 2338105 sluNITUIZTNOUIMITN 2(2-0-4)

(Work Ethics)

rdsAuneu : 1aill

Prerequisite : None

AEUSITY Aasssu 23555u ssaulunsasesnu dening 4 sysulun1sAToIAUL WInY
A5 4 s35uluN1ATEY BVBUmM 4 Adiasaseniinduanuludneaeeneg nsuimsensuel
anmsuﬁgﬂé{m WLNZaN AUUTUNVOIVITN

Virtue, morality, ethics, four principles of service and social integration, four
nobel sentiments, four paths fo accomplishment, considerations in different work

characteristics, emotion management, ethical behaviors suitable for occupational contexts.

010313102 UfThnsialaniifiugudmivimnaiad 1(0-3-1)

(Physico-chemical Laboratory for Chemical Engineers)

JrdsAuneu ;- 1dd

Prerequisite : None

nsnaaeAuanlRRaElaRd N1IIAIAIYLILIL N1SVIAVERIIUAT AT
MAIANUNLATEIEST NsAIANdlAvesEs NMsmgaulniasANaTUNILVBIES AN
aunavrovatraIkazle NMsmaunanll N1sMIAIYSIIANANNSoUTRINISHIME N1sIAIAIINYY
LAZALNTEAYDI NMIMANFITRANIANALNBUYDIENT

Experiments to study physico-chemical properties, density, melting point,
viscosity and conductivity, flash point and specific gravity determination, study of vapor-liquid

equilibrium, chemical equilibrium, heating value, turbidity and water hardness, coagulation.
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010313103  AMaAIERTAIUSUIAINTLAL 3(3-0-6)

(Mathematics for Chemical Engineers)

rdsAuneu ;- Ll

Prerequisite : None

NSUITINVOIAUNI TR NAY NITUATEYMIVDITZUUALNITNTAMAITUEY N15UTENE
FUlAY  N1IVeYUSKaEMTMUSTUSIEWIGY  MsnHaasasaunIslsoyiusandy n1svxa
aBvesaNNBeyiustes Megmslszndldronfmeslumausdymidesiunsimnssuad
ALITNILTIRIAY

Numerical method for solving for root of equations, solving of linear equation

systems, curve fitting and interpolation; numerical differentiation and integration, solution of
ordinary and partial differential equations, examples of computer application in chemical

engineering for preliminary numerical solving .

010313104  naransiandmsugunsallunszuiums 3(3-0-6)

(Mechanics of Material for Process Equipment)

J1dsAuneu : 010813109 afineransIAINTIu

Prerequisite : 010813109 Engineering Statics

uautRvesiaamiimnsay  fugiuanudu  anadukazaaneiennielfusdy
wunny nsdaveaunan leszunsuvedumudnalazisudouluau anupudalazauAudouly
AL NISIANVIATY. AULAUNIETUNITUSNTIUN ANIALNALLAZNANTDILUS NulANudeie
LaﬁaimwmaamiamaLLazm'ﬂﬁNamaﬂmea

Mechanical properties of engineering materials; simple stress and strain,
stresses due to static loads and fatigue, stresses caused by torsion; shearing force and bending
moment diagram, bending stresses and shear stresses of beams, deflection of beams; stresses
in thin wall, combined stresses and Mohr’s circle; theories of failure; elastic stability of long

columns.

010313105  ARALIAFITHAYNALIUY 3(3-0-6)

(Material and Energy Balance)

TIAUNBY : 010313112 LALEMSUIAINTTULAL]

Prerequisite : 010313112 Chemical Engineering Chemistry

NMsAIMEMTUIINSAL  NMIRaNIRaTHarNaIUTamhgUURNsRNTaL
VDINTLVIUNTIAUTIM  AMSUATMILaZNITIATIERNTZUIUNNTANGY TUYOUTIBUDINTEUIUNITN
Amnsaneilagedendnnisnamiaansuasndanusmiuianngasd

Basic calculations for chemical engineers, material and energy balances of a
single unit and overall processes; problem solving and analysis of steady chemical processes

using a simultaneous material and energy balances.
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010313106  namansvadlwadmivimnsiail 3(3-0-6)

(Fluid Mechanics for Chemical Engineers)

deRuney : 010313105 AaNIAFITLATNENY

Prerequisite : 010313105 Material and Energy Balance

Anautivewedlva  afnvranivetiva  aumInauig  TWWAN  wasna
ﬂiJﬂﬁGiE]L‘leNLLﬁ%ﬁNﬂ?iﬂWﬁLﬂgBUﬁ MTUATILATALALNITVYIBVUN ﬂﬂiiwamaasuaﬂluaﬁé’méfﬂﬂﬁ
wadian1sinnisiva wqwﬁ%umaumm N5 kaveaadl A L IngIUNTIHINGG  N1IBBNLUUNTTUIUNTT
fideatestunisinavesigaeseg ey

Property of fluid, fluid statics; mass, momentum and energy balance equation,
continuity equation and the equation of motion; dimensional analysis and scale up; flow of
incompressible fluid; flow measurement technique; boundary layer theory, and flow of fluid

over object with various shape, process design associated with multi-phase flow.

010313107  QUUNAFIANSTIAINTIUAL 1 3(3-0-6)

(Chemical Engineering Thermodynamics |)

deAuney : 010313105 AANIAENTLAL NG

Prerequisite : 010313105 Material and Energy Balance

ﬂgsﬁaﬁwﬁwaﬂqmmwamam% NFAAUIALATNAINUYBITEUY WOANTIUVRIANT
U3avs aun1sanmzvewesiva madudaufeudownnnuiitonadl nndefiaesosgn
naransuazioulngl  anandfisainnavesarsuseneu nsussendldguumnarmanslussuuves
lva

The first law of thermodynamics, mass and energy balance of the system;
behavior of pure compound, state equation of fluid; calculation of heat due to chemical
reactions; the second law of thermodynamics and entropy, residual properties of compound;

application of thermodynamics in fluid system.

010313108  QMMNAFMANTIAINTIUAL 2 3(3-0-6)

(Chemical Engineering Thermodynamics II)

wdsRuney : 010313107 QauUNAAIARSIAINTIULAN 1

Prerequisite : 010313107 Chemical Engineering Thermodynamics |

QUUNAAIANTYBITTUUNAIIAUTENEY  AANTRYDIVRINEY am]aﬁuaﬁgmﬁia
wazvowval  AnautinIslua  atsavatggeuad  AWINIER  AmaulAleniga  AIAIS
WasuwlaswetoumaluazioulnsUveswemay aunavesl)isenall aunavedignin N1sm
ApsiivesaugaUfiten nsiesginsyurunisuevedlvianay

Thermodynamics of fluid mixtures, properties of mixtures, vapor - liquid
equilibria, partial molar properties, ideal solutions, fugacity, excess properties, enthalpy and
entropy changes of mixtures, chemical equilibria, phase equilibria, determination chemical
equilibrium constant, analyses of mixture processes .
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010313109  szuunsasanevadlva 3(3-0-6)

(Fluid Transport System)

Fladuneu : 010312106 namansveslnadmsuimnsall

Prerequisite : 010312106 Fluid Mechanics for Chemical Engineers

wmsgiuvieuasdesie 1dr  msggdsnnudulussuue  madeliuuuueunsuuas
v geviheusasidaililumsduiy aussoamnisgaveniesgu mstlestuninialnssetnie
nseenLUUsTULYIRTh Souwazvielerh

Pipe, fitting and valve standard; pressure loss in piping system; pump in series
and parallel; pump working point and power requirement, net positive suction head,
cavitation prevention, design of hot water and steam piping.

010313110  fiugmunsdrelounudou 3(3-0-6)

(Fundamental of Heat Transfer)

dsAuneu : Ll

Prerequisite : None

NouNIgUnNarans n1sateleunusoulaznIsUsEendld n153As1EYinI
anufoulusahngldanneasiuarlia nsfuamdulszanivesnisaielou Mslnseing
W’]ﬂ?’m%’au%@\‘mﬁlﬁaLL‘U“UiTUL%EI‘ULLﬁ%L‘U?ﬁIEJuLL‘UaQQILLUUﬂuﬂ’Ju%@ﬂizvuﬂ’]iiﬂ/iﬁﬂ?&luaﬂr}j’m’quq
sUnsIeingg Msiesginsinaufeuvesnsivanteuasluszuusie msaneleuniudeulusyuud
ﬁmiL‘UﬁlauLLUaﬁgmﬂ MRS dsT UL shuaznsnenden MslATEinsuksadaan
Yowvosing msmielouanufoulueiosaniudsuniuiou

Thermodynamics and thermal energy transfers and applications; heat
conduction analysis under steady and transient states; heat transfer coefficients
determination, convection analysis of external flow under different flow regimes (laminar,
transition and turbulent flow) pass various system configurations, convection analysis of
internal flow and piping systems; heat transfers with phase change; simultaneous conduction-
convection heat transfer; thermal radiation analysis; heat transfers of heat exchanger systems.

010313111  n1saglousna 3(3-0-6)

(Mass Transfer)

sAuneu : Laill

Prerequisite : None

MsunsuarnsmAdudssaninmauns  auniseyiusmsdelouna  nsunsludia
Fen wazvaneid  msunsiddlinanafiannzasiuarhinsh  nsdelounaiivaglifiufiteuad
MInnakazmELUsE AV NINIIIA nsaeloundaseninedgnie  aunsainisaneleumia NS
oonuuURUnInifiivensnelewsnauazaufeu

Diffusion and diffusion coefficient, differential equations of mass transfer, one-
and multi-dimensional diffusion, steady and unsteady state molecular diffusion; mass transfer
with and without chemical reaction; convective mass transfer and convective mass-transfer
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coefficients, convective mass transfer between phases; devices for mass transfer, equipment
design for heat and mass transfer.
010313112  wAfdmsuIrINTIuLALl 3(3-0-6)

(Chemical Engineering Chemistry)

FrdsRuneu Ll

Prerequisite : None

ﬁugmmsﬁ’mmmﬁmﬂiiumﬁ ANANURAYDINY  AUNNTANIEIDINVRAUARULAY
freade vounmuazansazans ngignia augatnnia Augiuedduvdsdldludugramnssued
sufensBonTonyilsdtuvesansduvidd UiAsonaianngudaiau Safu  ezlsundnd Sanesed
winmstosuvennaianmsldiedesdlionaznsiassiniaadl

Basic chemical engineering calculations; gas properties, equation of state for
ideal gas and real gas, liquid and solution; phase rule, phase equilibrium; basic organic
chemistry for chemical industry including functional groups nomenclature of organic
compounds; chemical reaction from alkanes, alkenes, aromatics hydrocarbons, alcohols;

principle techniques for chemical analysis and instruments.

010313113  MslUSUATUADNNIADS 3(2-2-5)

(Computer Programming)

IndsRuneu - Ul

Prerequisite : None

‘Vié’ﬂﬂﬁﬁwmuﬁugmﬁuamamﬁama% druvsznauluni19inauvesnauimes
ANUEFNTUSIBINISIuTaIsITaLISuasreniuas nsUszaanadeyauuudidnnseind wdnnis
v‘hmuﬁugmmmmsﬁauhlnmamauﬁama%éﬁammazﬁuqa Fupounsiauuazesnuuulsunsy
nsuidgmlagldlusunsunauimes

Computer concepts, computer components, hardware and software interaction,

current programming language and program development, programming practices.

010313201  auvasaselunisufifnismaed 3(3-0-6)

(Safety in Chemical Operations)

rsAuneu : Lill

Prerequisite : None

AanuUasndelunisuianismaad ninaudasnds ngsuideulazngruiesiu
ANUABAIY N15AIVANNTTEYLFY Snunzwaznsdesiufodunsefiorafndulunssuiunmanan
suaﬂqmﬁ’lﬁ/iﬂiillLﬂﬁLLazqmaWMﬂiimgu‘] fieades nishalruwaznissyida NSALATABIANIY
ané’aﬂumﬂa@ammim NANNITUTMITANUUADAAY N199DNLUUTEUUAILAUY NITUTEEIUAL
Aeauagn1sUsdanigidudunae

Safety in chemical operations; safety principle; legislation and safety laws; loss
prevention; appearance and prevention of dangers in processes of chemical industry and
others; environment of industrial safety; fire and explosion; principles of safety management;
design of pressure system; risk assessment; hazardous conditions.
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010313202  wiAluladAaundon 3(3-0-6)

(Environmental Technology)

Ardsduneu ; ldd

Prerequisite : None

mwmuLLazmaﬂizwuuaﬁwﬁaLL’mé’am NW@?gWU@MﬂWWﬁWL%& LL%ﬁQLLﬁ%é’ﬂngﬂaﬂﬁ’]
Aogurunazgpannisy methiemide msthiadudy nstwamediiner wasnsaidelse;
LNAILATAN WAL YBINANEYI19EINA V8LLaLYBEUsURTI8 N1TUIUANANENI®INIA NISLEALUURN
duazuuuliihain  nstenavvesuarvendesunsie  wafiwmades  msthvesdenduuildlng
mmilﬁaqﬁuﬁuaqmmgmmﬁmmi’éqmmé’au

Overviews and impacts of environmental pollution; wastewater quality
standard; sources and characteristics of municipal and industrial wastewater; wastewater
treatment, primary, biological and disinfection; sources and characteristics of air pollution,
solid and hazardous wastes; treatment of air pollution, bag filter and electrostatic precipitator
; disposal of solid and hazardous waste; noise pollution; recycling; Introduction to

Environmental management standard.

010313301  3FINIIUNIZTUIUNITLAL 3(3-0-6)

(Chemical Process Engineering)

sAuneu ;- il

Prerequisite : None

ﬁugwumzmumswammﬂéﬁuimﬂsmLﬂﬁ m'ﬁmeﬁlﬁaqé’maaﬂizmumwm6]
TugaUI8UBINTEUIUNINITIAINTTUAT  TRAULATNTZUIUNMINANTULIIURNEIMNTTY  UHUAIN
wanansruIunsHanLarmalladfldlunismda

Basic concepts of chemical process industry; preliminary analysis of chemical
engineering processes, raw materials and production process in industrial plants , process
flow diagram, technology of chemical process.

010313302  UjURnsinieniieniana 3(3-0-6)

(Mechanical Unit Operation)

F0sAUneu : 010313106 naransvedlnadmsuimnsal

Prerequisite : 010313106 Fluid Mechanics for Chemical Engineers

msoanuuudesiulunssuiunmsndanana mslvaluumaiua vigdladiua manay
YaunadbuianuNan N13a1ewANLTouluiINIUNEL N1THENBLUNIANILATINTITOU NITHENBUNIA
Tagldusaiomiaud inTeaesnaynelagay lalnau edosmnaznouuUUIMIB: MILenayAA
MEIBNIINTOI NINANVDILTI N1TANTUIAVBIBYANIA

Basic design of mechanical unit operations, flow in packed bed, fluidized bed,
blending and mixing of liquid in mixing tank; heat transfer in mixing tank; separation of
particulate material by sieving, separation of particulate material by centrifugal force; air
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classifier, gas cyclone, centrifugal sedimentation, separation of particulate material by
filtration, mixing of particulate material; size reduction of particulate material.

010313303  UjUANsludsUfuinIsensvheneng 1(0-3-1)
(Mechanical Unit Operation Laboratory)
taduneu 010313302 UURNSIIEMIENIING Y3BL38UTINY
Prerequisite : 010313302 Mechanical Unit Operation or co-study

nInnassnamansvedlranarveawds nsenngney Msianisivavesvedlya  Ans
N N1IaAYUIR ﬂ?iﬁﬂ%ﬂ?ﬂ ﬂi’m{]ﬂ’]iiﬁiumﬂﬁﬂLLﬁSWQS@IWgLUQ N19A9D3  ANTINIUNAEN AT
vauvesly Tsn3ndy

Experiment on fluid and solid process, sedimentation, fluid flow measurement,
mixing, size reduction, size classification, fixed bed, fluidized bed, fitration, agaitation, pump,

rotary drum.

010313304  UURANSRNIENEIENITIAINTIUAL 3(3-0-6)
(Chemical Engineering Unit Operation)
JdsAuneu : 010313111 Asanslauuna
Prerequisite : 010313111 Mass Transfer

ﬂ’]iﬁ’]U’JmLLagaaﬂLL‘U‘ULﬁ!@ﬂéf‘l\!‘ll@ﬂﬂi%U’JUﬂ']‘iVINﬂ’J']?,J%EJuLLﬁ%E]IWEJIEJUEJ’Jﬁ N33 LAY
3NAU MsaRn NMRAdU NIRRT NIMAREN evideLdy NI qﬂﬂsaiﬁugmﬁﬁmﬁaqﬁumi
anglouANUIDULAZLIS

Calculation and basic design of heat and mass transfer, evaporation, distillation,
extraction, absorption, adsorption, crystallization, cooling tower, drying, basic units relating

heat and mass transfer.

010313305  UjUansldnufianisenisndienisieinssuadl 1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)
taRuneu 010313304 UURNSW@INEMENIIMmINTIIAL Y3RLaus Y

Prerequisite : 010313304 Chemical Engineering Unit Operation or co-study

msneassnsenslouauSeuLazINa N1SNAaY ma@mei'fu wSeawaniasunnudou
NSULIIAIALSDU

Experiment on heat and mass transfer process, distillation, absorbtion, heat

exchanger, hot air dryers.
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010313306  Amnssuuiiseaiiuagnmssenuuuieiosufnsaiindl 3(3-0-6)

(Chemical Reaction Engineering and Reactor Design)

Fwdsduneu Ll

Prerequisite : None

ngdnsmaiinUATeuagUiunaasduiud sdauazszuvvonaiesufnsal ng
oonuuuiniesUFnsalindiuuunsuazuuuseiesvesufiseneniius 13590597 0LakAYILATIHING
nIINITARUNTEN Lﬂ%@ﬂﬂﬁﬂiﬂjmﬁﬁqm%@jﬁﬂﬁﬁLLaﬁlﬁﬂﬂ‘ﬁ UiisePisiuduazniseeniuuiaded
UﬁﬂiﬂimﬁLﬁaaﬁuﬁm%’wﬁﬁ%ﬁ%ﬁué nsenglauing Nswns wazuiservesinsalisen ns
ponuuuTesUinsaiuuuvielna wasuuuiluAa

Rate laws and stoichiometry; batch and continuous reactor design,
momogeneous reactions, reaction rate analysis; isothermal and non-isothermal reactor design;
heterogeneous reaction and reactor design; mass transfer, diffusion and catalytic reaction;

design of plug flow and recycling reactors.

010313307  n1seenkuugunIallunssuIuNg 3(3-0-6)
(Process Equipment Design)
Fwdadunew : 010313104 naraniiandwmsugunsallunszuiunis
Prerequisite : 010313104 Mechanics of Material for Process Equipment
msaaﬂLLUU?NﬁaﬂﬁaméﬁgﬂssuuﬁaLLaquﬂsm‘luiiqawuqmaﬂwﬂiiMLﬂﬁ NN59NLUY
5@?‘1’3’]3Jﬁ14171’jﬂﬂ’]ﬂﬂ’JWﬂJﬁu.ﬂWEJU?JﬂLLﬁSﬂ’J’]SJG‘T‘Nﬂ’]EJGLu ﬂ’ﬁ@@ﬂLLU‘U‘Vi@q\‘i N1599NLUUNITTDISU
5QLLUUG1IN"'] ﬂ’]iLﬁ%llﬂ’J’]iJLLG?NLLNGUENGUIENL%GW ﬂ’]ﬁEJEJﬂLL‘UUL%Qﬂa‘ﬂ@\‘]mé@ﬂuaﬂLﬂ?ﬁﬂﬂ?’]ﬂ%@ﬂ
WUULYARLAZYID
Design of piping layout and equipment layout for the chemical plants; design
of pressure vessels under internal and external pressure; design of tall towers; supports for
vessels, lug supports, leg supports, skirt supports and saddle supports; design of openings;
classification of shell and tube heat exchangers.

010313308  LATWEAIERSHAZNNITUILEUIIAIMIIAINTTULAT] 3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

dedunen Ll

Prerequisite : None

LATYEAIANTIAINTIY N1T81UTBYANINTUYTUAZIUNITRUYDIDAAIMNTTULAT N3
Uszanusanduyuresniesinsgunsailunszuiuniswdnniaail nsUssaiuamuILes
Alddrelunmsdiiunu melngiiduasvgamandilousznounisiadulalunisesnuuulssums
PRAMNTTUAL NITIATIEBLATEEAERSlUNITEaNNTEUIUNSIATLaYNTamElunaImMN Ty

Engineering economics, accounting data and financial statements in the
chemical industry; cost estimation of chemical process equipment, estimation of capital

requirements
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and operating expenses; economic evaluation in chemical engineering plant design, economic
evaluation for alternative selection and investment of chemical processes.
010313309  N1598NKUULINIUNITIAINTTULAL 3(3-0-6)
(Chemical Engineering Plant Design)
deduneu © 010313304 UHuRnIstanIznhenaImnssuedl
010313306 ArnssuufAzeiaiiuazniseenuuuiaiesufnsalind
Prerequisite : 010313304 Chemical Unit Operation
010313306 Chemical Reaction Englneermg and Reactor Design
‘UHG]@UW]T@E]?\LLUUI?N'WUVI'N’JWJﬂ?iEJLmJ ﬂ’]iaaﬂLL‘UUWWR]W?EIJWVNW’NG]’MLW@U?]LLa‘”
‘V]NéﬁﬂLﬂii&@ﬁ’]ﬁ@iﬂ’JUﬂﬂﬂ ﬂ?i‘W"ﬂ’]iﬂMWALL‘LJTV]L‘Vill'l%ﬁlliﬂﬂ’ﬁ’@aﬂLLUUVI@JN@@@LLUUQ"@@Q?\W?
RnUA3e1 nszuaunsuenans ssuauntsuanidsuauieutasssuuasisylag madenaniiz
msffunuiimnyauedsanuilfesniuunielsanuiidesnsnmsuiuuss
Hierarchical approach to conceptual design of chemical processes based on
heuristic and economic analysis, selection of reaction system, recycle structure, separation
processes, heat exchanger network, and utility system; optimization of design parameters for
new and modified processes.

010313310  WaFMANIKAZNITAIUANNTTUIUNIT 3(3-0-6)

(Process Dynamics and Control)

dsduney : lud

Prerequisite : None

LL‘UUf\]cﬁaaﬂﬂizU'JUﬂ’]iLLagigU‘Uﬂ’J‘UP]lI WAL ANITUILUUTI80INAIAVDINTLUIUNNT
5‘1493@@]"1\‘?] ﬂ’]i’qlLﬂi?%ﬁLLaSﬂﬂiaaﬂLL‘U‘Ui%‘U‘Uﬂ’J‘Uﬂll“UEJx‘iﬂi%‘U’J‘Hﬂ’]i LaﬁEJSﬂ’]WGUENi%UUﬂ’JUQMLLUUGi’N5]
mimauauaﬂugﬂLLUUﬂ?iumm?i msin qﬂmaﬁmﬁmLLazﬂaU@mLﬁadﬁu msAuANKUUYoUNaY

Process models and control systems; dynamic modeling of processes; design
and analysis of process control system, stability of control systems, frequency responses,

measurement, feedback control.

010313401  lAssudmInssuadl 1 1(0-3-1)

(Chemical Engineering Project 1)

JdeAuneu : aidl

Prerequisite : None

Saviamiduieliindneduld 4 dawdouanundenlunisiasilasenud
Aedestunumeindmnssued  Tnensiiureusasuuzinnnenassluniadsn  wasthane
%éfaaﬁmiﬁ%aua%’aLauaiﬂsamuaﬁ’uamuuiaimmgﬂLLUULLammﬁmﬂ%mﬁmum

It is required preparatory course for 4™ — year student to conduct a chemical
engineering project, which must be approved by the department staff. A project proposal and

completed report must be done within specified date.
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010313402  lAs991uAmINTsuLAdl 2 3(0-9-3)

(Chemical Engineering Project Il)

dsdunen : 010314401 1AT9WAAINTIULAL 1

Prerequisite : Chemical Engineering Project |

Bdvdeidesnnlassndmnssuedl 1 TnetnAnudesdnrlassnuiidediesnind
srsualilulassnudenssued 1 Wasafumuinglsvasdvadlassny ndouaauonauuayas
U%mmﬂﬁwuﬁaﬁ’umymﬁmmnmﬁmﬂ%mﬁmm

This is a continued course from Project |. Students must be carried out to
complete the objectives of project I. Students must give a final oral presentation and submit

the thesis within the specified time.

010313403  FUNUIIFINTTULAL 1(0-3-1)

(Chemical Engineering Seminar)

rdsAuneu ;- 1l

Prerequisite : None

nsAuAlYeya mallansiauskuulInUal MsWgusieny nsuausluriive
Fesfiigrtestumsiaumamaluladiudmnssuadfvaty

Comprehensive reading and compilation of interesting current articles on
chemical engineering, oral presentation techniques, report writing, oral presentation of topics
related to technological development in chemical engineering.

010313501  wialulagUlnsiasy 3(3-0-6)
(Petroleum Technology)
IndaAuneu « il
Prerequisite : None

o¥

1%
%

AsInvesnamnssulinsiden  unainullauwaznisndniidulinsifeudunu
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wmadansdsisuaznisnamiuilediu nssviunisndnvedsanduiiiy ndnsuiifudomas
BarNIIVNgDU

Overview of petroleum industry, sources of petroleum; upstream petroleum
processing ;  introduction to exploration techniques and oil field production processes,
petroleum refinery processes, petroleum products and test method .
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010313502  walulagUlasiadl 3(3-0-6)

(Petrochemical Technology)

adunow Ll

Prerequisite : None

amsmgaamnssutianed mgfunsnanastinnaddudiu lassadgramngad
Tnnell  nszvaunsndeanslasadtudy nsudnastinsednfedannesy Toaiiud uazesls
1ind nszutumsHananstlasiaidulaneidday

Overview of petrochemical industry, primary raw materials for upstream
petrochemical ; structure of petrochemical industry ; upstream petrochemical processes,
petrochemicals from synthesis gas ,olefins and aromatics; conversion processes for selected
downstream petrochemicals products.

010313503  ASTUIUNITNYTITUYR 3(3-0-6)

(Natural Gas Processing)

rdsAuneu ;- Ll

Prerequisite : None

2aAUsENoU  AnANTRLATUNAIURIIYEITNYA  AN1IEYRINTSLNTNYETILY RN
MRy Msiv Mstuds waznsldusslevdantiesssund

Composition, properties, and sources of natural gas; separation conditions of
natural gas from crude oil; storge, transportation, and utilization of natural gas.

010313504 mzmuﬂ’lsv’fﬁwiﬁu‘%qm‘é 3(3-0-6)
(Gas Purification Processing)
FudsAunau ;e

Prerequisite : None

'3
a a

nsruIunsIeliusgns msussyndldndnnismiseamnamans saunadans

waznadansvasivalunisviingliuians nsimsienaunauiaasuasngu n1sanelouniny
Younazniscielousnaanslunszuiumaiingliuigns msleseidedn  meluladdagtuuas
ﬁ?@ﬂﬂﬂﬁiﬁugﬁ’]ﬂ@@ﬂ’]ﬁﬂiim NILUIUNIAATU NTLUIUNTAAT NITUENAIBLAULLULUTY N3
2RNLUUNTEUIUNIT N15LEBNRUNTAl kagnann1TmIAIMITITWesUURNIs Aud Ay ves
nszuumMavinfgliuigrsdensunilesdananden msmueuieEounszan

Application of thermodynamics, kinetics and fluid dynamics in gas purification
process; analysis for mass and energy balance, heat and mass transfer; example of gas
purification process in industry, adsorption process, absorption process, membrane separation;
process design and determination of operating parameter, environmental protection and

control of green-house gas.
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010313505  dawasnniaimnssualaumaluladUlssidsuwazUlnsiadl 3(3-0 -6)
(Selected Topics in Chemical Engineering Petroleum and Petrochemical Technology)
FurdeAunauw ;e

v |
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WWenAndenisimnssuaiindiay unaule danuviuady nasldwmalulaglne
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waziiuiiiusylevdnenisufifnunmamnssueisunalulagUlasdeuwaz Ulngiad
Study in selected areas or topics of chemical engineering petroleum and

petrochemical technology.

010313510  Avafiugiuvedimnssudaund 3(3-0-6)

(Introduction to Biochemical Engineering)

rdsAuneu : 1idl

Prerequisite : None

Fmnssutuadl aaunamaniveseulsl nmsnsueulsivazraunamansvoseulyi
gnede wiavenad manisneaduarasunamanivontad navin Ussnmedesufnsaiuay
nsslotiamad MsnIuKaLLAYNITANeNA n3ande

Biochemical engineering, enzymes; enzyme kinetics, enzyme immobilization
and immobilized enzyme kinetic, cell types, cell cultivation and cell kinetics; fermentation;
reactor types and cell recycling, agitation and aeration, sterilization.

010313511  welulagnisinnseu 3(3-0-6)

(Corrosion Technology)

FrveRuney : il

Prerequisite : None

fugrumaaiivesnistinniou Svinavesduindousonisiangon sUkuukaznaln
ysnsinnIsiansen svenstesiuuaznismeaeunsinnieu

Fundamental of corrosion chemistry; environmental impact on corrosion; types
and mechanism of corrosion; corrosion prevention and corrosion testing.

010313512 wialuladifeuasnszawidodu 3(3-0-6)
(Introduction to Pulp and Paper Technology)
dsAuneu ¢ Ll
Prerequisite : None

Y a

nsuilnauagidansudnideuaznizany wawazUSinaduleaninguitlinge
anautRvaiiAnduaziadiveaduly msussdunnuminganlunsudanseany  nszuiunHande
WaTNIEAY

Consumption and production of pulp and paper, sources of fiber for
papermaking; physical and chemical properties of fiber; evaluation of paper processing,

pulping process and paper manufacture.
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010313513 waluladmsiladanseaudodu 3(3-0-6)
(Introduction to Paper Recycling Technology)
rdsAuneu ;- il
Prerequisite : None
sruunMaAuTIUTIRas N sfoLenn sz eilindy  msUftRnisameming  uay
wsesdielunszuunsidulesloda wflvesnisvianiin dneawlunisudanszasandulesleda
Collection systems and sorting of recovered paper; unit operations and equipment
in recycled fiber processing, deinking chemistry; papermaking potential recycled fiber.

010313514  wiAluladniswanuazrlenide 3(3-0-6)

(Pulping and Bleaching Technology)

rdsAuneu ;- 1l

Prerequisite : None

mawisuingAudmiunswdauaznsendes UjAseneiiuaznalnlunisudauaznns
Weniile nanassldiwarnmsansafindunldlmilunsudnuaznisende

Preparation of raw materials for pulping and bleaching processes; chemical
reaction and mechanism in pulping and bleaching processes; by product and chemical
recovery in pulping and bleaching processes.

010313515  wialulagneaasunlavasusuanIngi 3(3-0-6)

(Colloid and Surfactant Technology)

JdeAuney - Ul

Prerequisite : None

nanNsvBIREaaRYR WoRANTINERIANNE AnuEdssuazliiatusvesnoanss a13an
WSIASRT SEUUVDIENTAALIIART NSYUIUNNSUDIADaaRYR 1l aXady wuiuasy nisiialuwa nns
Mdansunsenisidaniin waznszurumslunstisyasandsn

Introduction of colloid, Interface phenomena, colloid stability and instability;
surfactant, surfactant system; colloid system processes foam, emulsion, suspension,
micellization, soil removing or deinking, and detergency processes.

010313516 wé’ﬂﬁugmuazmsﬂizqﬂﬁﬁaLs'qﬂ;jﬁ'%m 3(3-0-6)

(Fundamental and Application of Catalyst)

IdsRuneu - g

Prerequisite None

Maﬂwumumwwgmm Ugﬂimﬂﬂimwwgmm %ummmwaﬂgﬂim mLN
‘UQﬂiEJ’]’J’Jﬁﬂm‘M miLmsJ:ummUQﬂim NMINTIEUANANUAVRIFIIIUN AT Ugﬂimmﬂmuuu
fssUfAzeTiuszndlilugnanmnssy

Fundamental of catalyst, reaction with catalyst, type of catalyst; heterogeneous
catalyst; catalyst preparation; characterization of catalyst; catalysts and their reactions in
industrial applications.
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010313517  wiAlulagwediues 3(3-0-6)

(Polymer Technology)

Jrdsduneu ;- ldd

Prerequisite : None

NANNSV0INeAST lasaincluanavesediues Auaudivemediues a1susenay
wediwes nsvurunsvemedimesldun Midain n1sdadiuuy mah mssh nistugufeanudeu
NTEUIUNTEN NTzUILNIIILdUly nsiwedwesndvanledluil way nMsdanisvezwediues

Introduction of polymer, molecular structure of polymer, polymer properties,
polymer compounding; polymer processing consisting of extrusion, injection molding, blow
molding, compression molding, thermoforming; rubber process, and fiber process; polymer

recycle and polymer waste management.

010313518 wielulad¥anuiludesiu 3(3-0-6)

(Introduction to Nanomaterials Technology)

wdsduneu Ll

Prerequisite : None

arudiugiurestanuilu siauaznszuiunmsdaasgitaguily maduasgvides
lwa-19a nisduangidisadli autfveseyniauilu guasainazindesidolunisuans
AasanURRNNzvasiaguIly

Fundamental of nano-material; type and process synthesis of nano-material;
sol-gel technique; flame synthesis; chemical vapor deposition; nano-particle property;

equipment and apparatus for nano-material characterization.

010313519  Mdavasnnialmnssualinnumalulad an 3(3-0 -6)

(Selected Topics in Chemical Engineering Material Technology)
FreRuney ;- il
Prerequisite : None

[ I
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Study in selected areas or topics of chemical engineering material technology.



40

010313520  aluladniswlusl 3(3-0-6)
(Combustion Technology)
rdsRuneu ;- il
Prerequisite : None
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Development of combustion technologies for transportation, power-generation
and other industries, fundamentals of combustion; industrial combustion systems design,
flame stability, combustion efficiency, monitoring and control of pollutant; premixed
combustion and diffusion combustion, combustion mechanisms of gaseous, liquid and solid
fuels, chemiluminescence phenomena of flame, related fluid dynamics, thermal dynamics,
chemistry and physics; renewable carbon-neutral sources of energy, conventional fossil fuels
e.g. coal and petroleum-based fuels, liquid and gaseous fuels; clean coal technology,
combustion processes facilitating carbon capture, flames chemistry of different fuels,
formation of soot and pollutants and evolution in atmosphere; monitoring and control of
combustion processes; computational simulation & modeling methodologies for combustion

processes.

010313521  piswaedudmsuiensiadl 3(3-0-6)

(Lubrication for Chemical Engineers)

UsAUABY : 040113001 LANEMSUIAINT

Prerequisite : 040113001 Chemistry for Engineers
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Principles of lubrication, tribological processes, friction, lubrication, wear, wear

mechanism; lubricants, properties of lubricating materials.
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010313522  waluladiwadidowmas 3(3-0-6)

(Fuel Cell Technology)

rdsAuneu ;- il

Prerequisite : None
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Principles of fuel cells, types of fuel cells and applications; proton exchange
membrane fuel cell, fuel cell components; characteristic curve of fuel cell performance,

parameters on fuel cell performance, and advancement of fuel cell technology.

010313523  wiAluladazen 3(3-0-6)

(Cleaner Technology)

IndsRuneu - LUl

Prerequisite : None

wdnnswelulafazern  nswAnfidzenauaznswauiiddy  nsevausadiu
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Principle of cleaner technology; cleaner production and sustainable
development; cleaner technology assessment; optimum selection of technology in process;
energy saving; evaluation of investment and return cost; cleaner technology for environmental

management; case study for an alternative selection of cleaner technology.

010313524  msthimtuazinnde 3(3-0-6)
(Water and Wastewater Treatment)
wdeRuneu @
Prerequisite : None
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Fundamental of chemistry and biochemistry related to water and wastewater
treatment; quality standard of drinking water and public water; Thai wastewater quality
standard and other; fundamental of wastewater treatment and unit operation, sedimentation,
flocculation and disinfection; principle design of water and wastewater treatment plant;
physical and chemical treatment; aerobic and anaerobic wastewater treatment; case study in
industry.
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010313525  AAINTTUNANILDINA 3(3-0-6)

(Air Pollution Engineering)

Fladuneu ;- 1l

Prerequisite : None
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Effect of air pollution; legislation and laws; atmospheric chemistry; air pollution

control; overview and point source of air pollution problems; air quality impact assessment;
mechanism of air pollution; measuring, prevention and controlling of air pollution; equipment

design for air pollution device.

010313526  WasuvyuLIgY 3(3-0-6)

(Renewable Energy)

W tadunew @ 040113001 i@ mSudang

Prerequisite : 040113001 Chemistry for Engineers
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Introduction to energy, energy usages, energy production technology, current
renewable energy and trends; advanced renewable technology.

010313527  Fennssumdsnuuazdsindoy 3(3-0-6)

(Energy and Environmental Engineering)

deAunau ;040113001 tANEASUIMINT

Prerequisite : 040113001 Chemistry for Engineers
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Energy, cology and environment; fossil fuel sources, reneable energy sources;
effects of energy usages; energy and environment conservation, effects of environmental
changes, eollution prevention and control; clean technology; energy and environmental
management.



43

010313528  anamnssukazmaluladdide) 3(3-0-6)

(Green Industry and Technology)

Fwdaduneu @ Ll

Prerequisite : None

gpannnssNAden MasiuuAusuATAn ASuBLIUILR aandide detlidunay
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Green industry, carbon credits, carbon footprints, green label, regulations and

laws, future technology and trends, industry and environmemt, global climate and energy.

010313529  hdeidenmairmnssuaiisumaluladngsunadunnaou 3(3-0-6)
(Selected Topics in Chemical Engineering Energy and Environment Technology)
FJurdedunouw il

Prerequisite : None
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Study in selected areas or topics of chemical engineering energy and

environment technology.

010313530  mMsvhAnuduLazmMsuTusmMadmsuirmnsiadl 3(3-0-6)
(Refrigeration and Air Conditioning for Chemical Engineers)
FwdeRuneu : 010312107 QuuunaAIEASIAINTIUAL 1
010313110 Mugrunsdrelounudou
Prerequisite : 010312107 Chemical Engineering Thermodynamics |
010313110 Fundamental of Heat Transfer
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Vapor-compression cycle; absorption refrigeration; properties of refrigerants;
devices for cooling system, multi-pressure systems; processes on phychrometric chart; air
conditioning system, devices for air conditioning system, heating and cooling load calculation,
air distribution, design of fan and duct systems for air conditioning and ventilation, heat pump,

solar energy.
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010313531  MFIATISLAZIDNUUUITZUUNTNAILTOU 3(3-0-6)
(Thermal Process and System Design and Analysis)
Fwdadunew : 010312107 guvnamansImNTsuag 1
010313110 #ugrunseneleunudon
Prerequisite : 010312107 Chemical Engineering Thermodynamics |
010313110 Fundamental of Heat Transfer
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Heat transfer fundamentals; thermal design of shell-and- tube heat exchanger,
double-tube heat exchanger, plate heat exchangers, liquid boiling and evaporators, reboilers,
mechanism of condensation; the use of steam or thermal oil or thermal fluid as heat transfer
media in processes; optimized system design and operations, system economics,
mathematical and operational modelling, thermal systems optimization, optimization

techniques.

010313532  mskdmouitimeslunisoonuuunIsimngsual 3(3-0-6)

(Computer-aided Design in Chemical Engineering)

FrveRuney : Ll

Prerequisite : None
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Utilization of computer for solving mathematical model of chemical
engineering plant design; calculation of chemical engineering work, drawing and recording of

design parameters; efficiency evaluation for chemical units and chemical processes.
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010313534 gUNIRINITAIVANNTTUIUNTT 3(3-0-6)

(Process Control Instrumentation)

Fladuneu ;- 1l

Prerequisite : None
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Fundamental of process control instrumens such as sensor, transmitter,
controller, and control valve; measurement terms and several sensors use in control loop;
type and selection of control valve, type and use of feedback controller; computerized
control via HCS and DCS network.

010313535  wadlAEiuvesnsmvauLuudaungu 3(3-0-6)

(Additional Techniques of Feedback Control)

Fladuneu - 1l

Prerequisite : None

wadauvesnsavanwuuleundu  laud  wedanisneiumds  diauasim
ARy nallngndi watlamaan wedadeudimi wedalenieslin uag nalladensy

Additional techniques of feedback control such as positioning technique of
sensor and control valve, ratio technique, cascade technique, feedforward technique, override
technique, and selective technique.

010313536  MsAuANegNdnludRveIiuead 3(3-0-6)

(Automatic Control of PLC)

Ftdunou ;- 1l

Prerequisite : None

msmueueesdnlusAvesiiuead yamdwinegldun vgdu nan Sy Wiy
uay AWM NIREUTUILNTULUUAINU NTZUIUNTAYYIULUUDUIADN

Automatic control of PLC; several instrutions such as Boolean, timer, counter,
compare, and math; sequencial programming; analog signal processing.

010313538  ¥edenyndirnssuniinumalulagnnsesnuuulasAIUANNTEUINNT 3(3-0-6)
(Selected Topics in Chemical Engineering Process Design and Process Control Technology)
wndsRuney : i
Prerequisite : None
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Study in selected areas or topics of chemical engineering process design and

process control technology.
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010313540  Flaladuaznisussandldanulugnainnssy 3(3-0-6)

(Zeolite and its Industrial Separation and Catalysis)

wdsduneu ;- Ll

Prerequisite : None
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History and importance of zeolites in industries, types and structures of
zeolites; techniques of zeolite synthesis, acid and shape-selective properties of zeolites;
techniques of zeolite modification as to prepare for adsorbents/ catalysts, characterization
techniques of zeolite material; applications of zeolites in refining and petrochemical
industries, applications of zeolites in synthetic fuel production, applications of zeolites in
alternative energy production, applications of zeolites in gas separation in chemical and
environmental processes, applications of zeolites in gas and energy storages, recent

technology of zeolites.

010313541  AAINTTUNSNIUINAUTOU 3(3-0-6)

(Thermal Power Engineering)

JdsAuneu ; bl

Prerequisite : None
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Steam power cycles, components of power cycle and working principles and
analysis e.g. pump, compressor, condenser, expansion valve and peripherals, firetube boilers
watertube; design and construction of boilers, boiler settings and accessories, combustion
system and draft system; steam distribution, steam traps, efficiency of steam system, related
control schemes of boiler systems, feedwater system, boiler water treatment; thermal-oil and
hot water systems; installation, in-service operations, inspections, maintenances, repairs,
regulations, related codes and standards in addition to manufacturer’s guidelines e.g. ASME
Boiler and Pressure Vessel Code, TRD - Technical Rules for Steam Boilers, boiler safety,
preventive maintenance, basic troubleshooting techniques.
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010313542 weslnaidudouuasnsinawvuilleialnilou 3(3-0-6)

(Complex fluids and non-Newtonian flows)

Fdaduneu : Lidl

Prerequisite : None

Nugrumginssuveslnaifudou uwssitugniiortesivvedvadidudou mslnsen
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Introduction to complex fluids behavior; fundamental forces in complex fluids;
characterization of complex fluid structure; non-Newtonian behavior in polymeric and
colloidal system, interpretation of rheological results.
010313543 ‘Iﬁugquaﬂiimmﬂ‘maLLazLﬂ%aﬂﬁafquaﬂiimmﬂ‘ma 3(3-0-6)

(Introduction to rheology and rheometry)

Fdaduneu : 1idl

Prerequisite : None
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Fundamentals of vectors and tensors analysis; standard flow for rheology;
material functions; rheological models and the fluid mechanics description of rheology;
analytical solutions of flow of non-Newtonians fluids; basic rheometry.

010313544  n1sluananeinnin 3(3-0-6)

(Multiphase Flows)

dsAuneu Tl

Prerequisite : None
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Properties of dispersed phase flow; dilute versus dense, flow phase coupling,
size distribution, particle-fluid interaction, momentum transfer, energy coupling, particle-
particle interaction, particle-wall interaction; multiphase flows and engineering designs, gas-
solid separation; dense-phase fluidized beds, circulating fluidized beds, heat and mass transfer
in fluidization systems; pneumatic conveying of solids.
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010313545  wam1ansn1sviaLdemuiu 3(3-0-6)

(Computational Fluid Dynamics)

vsRuneu : Laidl

Prerequisite :None
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Governing equations of fluid dynamics; classification of quasi-linear partial
differential equations, ¢rid generation, boundary-fitted coordinate, unstructured meshes, Lax-
Wendroff technique, MacCormack’s technique, relaxation technique and application to low-
speed inviscid flow, pressure correction technique, SIMPLE algorithm , numerical solutions by
means of an implicit method and the pressure correction method, finite volume methods
(FVM), finite difference methods, finite element method (FEM), Lagrange and Hermite function
families and convergence critiria, vortex methods; compressible flows using finite element
methods, Taylor-Galerkin  method, formulations of finite volume equations, Burgers’
equations.

010313546  LA3essneInAlugmaImnIsukaznsUsEynAly 3(3-0-6)

(Industrial Compressor and Process Applications)

nteRuneu : Lidl

Prerequisite None
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Compression method, thermodynamics of compressions, basic relationships;
turbocompressor, centrifugal compressor, axial compressor, positive displacement compressor,
reciprocating compressor, rotary compressor; testing and application considerations.

010313547  ANSUIMSIANISITIULUANS 3(3-0-6)

(Operations Management)

dsAuneu : il

Prerequisite : None
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Operations  management, competitiveness, strategy and  productivity;
management of quality and quality control; introduction to logistics and supply chain
management; inventory management, planning and scheduling; other management tools lean
manufacturing, kaisen, total productive maintenance.
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010313548  anududuszneunisuazuinnssudmiuiaans 3(3-0-6)

(Entrepreneurship and innovation for engineer)

Fladuneu ;- 1l

Prerequisite : None
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medayayr winnssy  AnuAnlseenkuuLazNMIeaniuURanduetlval  fusenaunisgsiamalulad
fusgneumsiiiodeny ardidosufumanaauagnsiuiUssnounts asvgianisueusi nsiie
WATNINTTUUUUINABINGINT

Entrepreneurship and good governance; sufficiency economy; intellectual
properties, innovation, design thinking and new product design; technopreneur, social
entrepreneur; introduction to entrepreneurial marketing and finance; low carbon economic;
pitching and activity for business model.

010313549  AISUIMITIANITNANULAZNITUTENTANS 19U 3(3-0-6)

(Energy management and saving)

FdsAuneu : Ll

Prerequisite : None
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Principle of energy management; energy auditing; energy economic; boiler and
fire system including steam and condensate; waste heat recovery; HVAC system; motor and

electric energy management; lishting; energy saving in industrial equipment.

010313550  lWiwaddmsuiains 3(3-0-6)

(Electrochemical Engineering)

dsAuneu : Lill

Prerequisite : None
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Jaunarans awsauusngmsalvediiel nsudandanulai msiu msduensed nsia
nIouvelans

Understanding of role of electrochemistry in industry and its application,
batteries and chemical production; thermodynamics and kinetic fundamentals; overview of
electrochemical phenomena and understanding; electrical energy production, storage,
synthesis, corrosion of metal.
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010813109  a@dnuAIANSIAINTIY 3(3-0-6)
(Engineering Statics)
0sAUNY : 040203111 ANAAIAATIAINTIY 1
040313005 #and 1
Prerequisite : 040203111 Engineering Mathematics |
040313005 Physics |
AsduunaNufiieIfunamaniiningsy aninuazngAnssunvesinglunis
aamamamﬁmmm izUULLazwaéJWéTBQLLiQGiWQﬂ ﬁﬂi%ﬁ’]@i@’ajﬁm ﬂ’ﬁi’lllLL@SLLEJﬂLLi\‘iﬂ’ﬁﬁmﬂasﬂaﬂLLN
N153LATY ﬁiﬂiﬂﬂiﬂaﬁl’lﬂﬂ’lﬁl ﬁ]ﬂﬁﬂﬂﬂﬁNLLa "i]ﬂﬁ‘IJEJﬂ'JQGUEN'JGIE] LIUFEANIU Iﬂiaamwamu
IJJL&JUG]?]'J’]ZJLQE]EJ‘UENWUW NUENDULAYAULEDYS
Classification of engineering mechanics; state and behavior of body in
engineering statics; system and resultant of forces acting to body, resultant and resolution of
forces; equilibrium; analysis of simple structures; centroid and center of gravity of body;
friction force; truss structure; moment of inertial of an area; virtual work and stability.

020003102  wielwladansaumnedou 3(2-2-5)

(Basic Information Technology)

FrsAuneu : laidl

Prerequisite : None
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Definition, significance, objectives and benefits of information systems;
components of information system, database; use of word processing program, spread sheet
program; hardware and software of data communications and networking, Internet, data
searching; laws related to information technology, intellectual properties, and ethics in
information technology profession.

040113001  wANAINTUIFAINT 3(3-0-6)

(Chemistry for Engineers)

rdsAuneu ;- Ll

Prerequisite : None

#aNsuasNITINNITIeNIans ezneu lana leeeu wadsdunusluufisead
lassasavesermney auUAnIunsesg srawSioumin elave lavensuddu Wuswialdl U1
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Matters and scientific measurement; atoms, molecules, ions, stoichiometry,
electronic structure of the atoms; periodic properties, representative elements, nonmetal,
transition metals; chemical bonds; shape of molecules, gas, liquid, solid, solution,
thermodynamics; chemical kinetics; chemical equilibrium, ionic equilibrium, and
electrochemistry.
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040113002  UAURNIsIANEmMTUIAINS 1(0-3-1)
(Chemistry Laboratory for Engineers)
FeRUNaY ;040113001 WRAMSUIAINT MIBLFeuUTINAY
Prerequisite : 040313001 Chemistry for Engineers or co-reqjisite
UftRnssneg  Silemaenadesavatuayunguilunisusseiensin 040113001
WIEmMSUIAING
All experiments are corresponded to the course of 040113001 Chemistry for

Engineers.

040203111  AMUAAIAATIAINTIY 1 3(3-0-6)

(Engineering Mathematics 1)

danunew - U3

Prerequisite : None

iladdu aunisdefuuaiain Adadeda alauavannudeides oyius nismeyiug
flanduA1asaresiiuysate Myvssendvaseuius suuuuliiiinun Usius mallan1smusius ms
UszgnAvesU3nus msmusiusidaiuay Usiuslinsauy

Function; parametric equations; polar coordinate; limit and continuity;
derivative, differentiation of real-valued function of real variable; application of derivative,
indeterminate forms; integral, integration techniques, application of integral, numerical

integration, improper integrals.

040203112  ARAFIARNSIAINTTY 2 3(3-0-6)
(Engineering Mathematics 1)
FudsAunauy : 040203111 ARAFIANSIAINTTY 1

Prerequisite : 040203111 Engineering Mathematics |

N199UNETIAAAFIENT SIRULALOUNTUVRITINIUDTI BYNTUBTUA N13NTEIY
aunsumdiaesvasilenduyagiu Mvatinrasimmnes dunse %mULLazﬁuﬁﬂuﬂ%Qﬁamﬁa LARAGH
vosilsfumaneius euiusdesuasmsvszynd Uiusvaneduuarnsuszens

Mathematical induction; sequence and series of real numbers; infinite series,
Taylor series expansions of elementary functions; vector algebra, lines, planes and surface in
three dimensional space; calculus of several variables, partial derivative and applications;

multiple integral and applications.
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040203211  AMIAFIEASIAINTTY 3 3(3-0-6)

(Engineering Mathematics IlI)

10sAUneU : 040203112 ANAAIERTIAINTTH 2

Prerequisite : 040203112 Engineering Mathematics |l

Handuanees wWuldasgll eyiusuasUsiusvesilandudinmes nsiiew 1Asa
uarlanesioud Uswusmuidu Uiwusauitui aunadeeyiusanty aunaideyiussusunis
aunseuuSaUAUgY NMsUsEgndvesauNMseyiusanty

Vector-valued functions; space curves; derivatives and integrals of vector-
valued functions, gradient, curl and divergence, line integrals, surface integrals;, ordinary
differential equations, first-order differential equations, higher-order differential equations;

application of ordinary differential equations.

040313005  Wand 1 3(3-0-6)

(Physics 1)

AdsAuneu : 1dd

Prerequisite : None

nnwes namaninisiedeudl  nsedeuinuuidunsuasdulds ngnisindeud
vosthiu maedeuiiuuulaenay sy Adsem wdsen i luudanudes aunisuisnsu
yosn Wimududay mends maedeuiinuvdudassludnd nstdeuturesassdudassluing
mMsooadianuuunand nseadiandionss Mssuunady aunisedui Jed anududes sedu
Aududes UsngnisalneUiass audRvesaans nsdamiuaiuieu aun1singgauai ngum
Qm‘w‘wamam% NaINIAUTOULAZNAINTNIU ﬂmamﬁﬁmﬂmamwmwaﬂlwa NITNEN NHVDI
Unama Myinanuiu aunmswinasieiiles aunmsuwuyed myindasnisiva

Vector; mechanics of motion, rectilinear and curvilinear motion, Newton’s law
of motion, circular motion; work, power, energy, momentum; moment of inertia; rotation
equations, torque, angular momentum, rolling; simple harmonics motion, superposition of two
simple harmonics, damped oscillation, forced oscillation; types of waves, standing waves,
beats, intensity and sound level, Doppler effect; properties of matters; heat transfer; ideal gas
equation; laws of thermodynamics; heat engines and reverse engine; physical properties of
fluid, buoyancy, Pascal’ s law, pressure measurement; equation of continuity, Bernoulli’ s

equation, flow measurement.
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040313006  UURANsHANE 1 1(0-2-1)
(Physics Laboratory 1)
taduneu : 040313005 Wand 1 viseseusiuiuy
Prerequisite : 040313005 Physics | or co-study
UftRnseneg Silemaenndeuavativayunguilunisusseissein 040313005

All experiments are corresponded to the course of 040313005 Physics I.

040313007  Wand 2 3(3-0-6)

(Physics 1)

taduneuw : 040313005 Wand 1

Prerequisite : 040313005 Physics |

nguesgasuy aunlni nguewnid Andluil arsladiannin danfiudsey
aunuusinan nUeedlo-113150 NUOIKIUKYS a1suiman wssaeLsuy wsauedeulniinmdean
AMTE 299snITLaES UL BEnnsedndil el ﬂmamﬁaﬁuamﬁ'u N5ALTIOU A1TWALA NS
unInden My Faumaninasuadn faugunsal mauiadvesingd Svsnauadiih nns
nsxidsmentdu Ssdidnd oznoulelnsiau vinaveseAunazeyna lassadeiandea dusfunnmisd
Ufisentinendes

Coulomb’ s law, electric fields, Gauss’ s law, electric potential; dielectric
materials; Biot-Savant law, Ampere’s law; magnetic substance, Lorentz force, electromotive
force, inductance; alternating current and basic electronic circuits; properties of waves,
reflection, refraction, interference, diffraction; geometrical optics, optical instruments; Black-
body radiation, photoelectric effect, Compton’ s scattering; X-rays; hydrogen atom; wave-

particle duality; structure of nucleus, radioactivity, nuclear reactions.

040313008  UURMSHANS 2 1(0-2-1)
(Physics Laboratory )
Fwdsdunauy : 040313007 Wand 2 viseiseusINiu
Prerequisite : 040313005 Physics Il or co-study
UftRnssngg Silemaesedesuavativayunguilunisussenssein 040313007

All experiments are corresponded to the course of 040313007 Physics Il.
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040503011  @dAdMIuIFINILAZININeIAEnS 3(3-0-6)

(Statistics for Engineers and Scientists)

Fteduneu ;- Ll

Prerequisite : None

muvInevesadd usulaaiUauazannaniesdu dudsdy feidummuniasdures
fudsgy Araands ArAuudsUsIu Msienkasnuasduvesiudsguialivedouay
soilosunenia NMSWANUAN Z, £, 17 way £ nsusznuAIuagnIsadeuantfgnuedAiadiy At
wUsUTIu wazdndimded 1 Usznns waz 2 Usz1ns n15hns1enianuulsusiuniaies n1s
ATIBYINITONNDY LATANNUSITNAUDE19918 LaENITUTEYNARUMUAIUTAINTTUAIEATUAE
WAENS

Overview statisticcs, sample space and probability, random variables,
probability function of random variable, expectation and variance; some probability
distribution of discrete and continuous random variables, Z-distribution, t-distribution, )(2—
distribution and F-distribution; estimations and tests of hypothesis on mean, variance and
proportion in case of one populations and two populations; one-way analysis of variance;
simple linear correlation and regression analyses and applications in engineering and sciences.

040713002  InenAansgunImuazlasuINIg 3(3-0-6)

(Healthy Science and Nutrition)

FrsAuneu : laidl

Prerequmte None

ﬁu‘U‘Uﬁ]’Ns] YDITNNBUAY ﬂ’]iﬂLLaﬁ“Uﬂ’]‘WL‘UﬁNﬁ]‘u SWWWSLLau’dWﬁ@’]‘Wﬁ‘W INNYAIT
lﬂi‘U ﬂ’ﬁUiIﬂﬂV]ﬂﬂMaﬂ@um&J mmﬂaammlummﬁ IiﬂLLﬁuﬂ’J’]iﬂNﬂUﬂ@V] Lﬂﬂ“U‘u%’]ﬂﬂWi‘Uﬂﬂﬂ
9IS

Body systems and primary health care; food and nutrients essential on body

needs; hygienic food consumption, food safety; disease and disorders caused by consumption
of food.

080103001 AW10INQY 1 3(3-0-6)

(English 1)

Adsduneu ;- lud

Prerequisite : None
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Integrated more advanced skills of listening, speaking, reading, and writing
at basic level in order to apply in daily life with the cultural awareness of diverse users;
learning vocabulary and grammatical structures through conversations, academic and
general journals; writing non-complex sentences and paragraphs; extensive practice at Self-
Access Learning Center (SALC) and through e-Learning.
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080103002  AWBINGY 2 3(3-0-6)

(English 11)

ITaAUNBY : 080103001 Aw18Inge 1

Prerequisite : 080103001 English |
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Integrated skills of listening, speaking, reading, and writing at basic level in order
to apply in daily life with the cultural awareness of diverse users; learning vocabulary and
grammatical structures through conversations, academic and general journals;  writing
complex sentences and paragraphs; extensive practice at Self-Access Learning Center (SALC)
and through e-Learning to promote life-long learning.

080103014  MSWA8U 1 3(3-0-6)

(Writing 1)

J1dsAuneu : 080103002 N1WIBINGY 2

Prerequisite : 080103002 English II

ﬂ’ﬁL‘dUEIJuEJIEJ‘Viﬁ’] ﬂ’]ﬁLGdUEJ‘lJLaIWL%I’eN 99AUSENOUYBILONU NTEUIUNSTLU NANTIUNNT
Tideyatounduainitounazajiaou

Writing paragraph; narratives, descriptive and expository types, paragraph
components; writing process; peer feedback and teacher feedback activities.

080103016  ASAUNUINIYIDINGY 1 3(3-0-6)
(English Conversation 1)
dsAunew : 080103002 MWIBINGY 2
Prerequisite : 080103002 Engtish Il
Vlﬂ‘l?!vﬂ’]iaaﬂLﬁEJ\‘iLLauﬂ’]i‘WﬂL‘Uaﬂ@um@ﬂ’ﬁﬁ@ﬁﬁiu"ﬁﬁG]Uiu’ﬂ’nu ATUULUIMULLY NS
USTEEEN AW 9 NTUBNTANIILAE NSHANIANNARLTI
Fundamental skills in pronunciation and speaking skills for communication in
daily life; self introduction, describing things, giving direction and expressing opinions

080203901  uywdiudIny 3(3-0-6)

(Man and Society)

reRuney : il

Prerequisite : None

ANNAUNUSYDINY B uaz AL é’aﬂuwwéLLazﬂﬁ&gﬂSug']u nsdnszlsudeny
Jamusssn antumedany n1siwasuulamisdny Jaymdsnuuagnisiannday

Relationship between human beings and society; human society and
settlement; social organization, culture, social institutions, social changes; social problems,
and social development.
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080203902  UIANWATBITYTITUUBIYA 3(3-0-6)

(National Heritage and Civilization)

FrsAuneu : laidl

Prerequisite : None

UIANLADITHTTTUITAUINTVDILTANUALDITYTITNVOIA NISIUTHULTBULTANLAE
DITYFIINVDIVIRAVNIANUAZDITIFTIULAN AMANYBINIANUATENTUTTTUVDIVIA  NTANTITNWINTAN
LAEDITYTIIUVDITT

Heritage and civilization, the evolution of national and world heritage and
civilization; values of national heritage and civilization; preserving national heritage.

080203903  {ANNAIAY LATEFAD warNITHI0q 3(3-0-6)

(Social, Economic and Politic Dimension)

FrdsAuneu il

Prerequisite : None '

Amddnyuesdenn insughauaznaiiios mswdsunlasuazlenia wadnsdsan uay
nsususvesdinulng A3esssudumamsadinludnunainsgnisiaundseu

Important characteristics of society, economics and politics; development and
change of society, social dimensions; ethics and living in dynamic society to sustainable
development.

080203904  ngugludInysyiniu 3(3-0-6)
(Law for Everyday Life)
JrdsAuneu ;- ldd
Prerequisite : None . .
anwaizlaz I iaunnsueInguine Yisinnuesnguang anuiiieadiu ngusneiiieaiy
199570 ludsanuazmslunadiosfifvesUssine
Characteristics and evolution of law; types of law; legal knowledge about life
cycle in society and being good citizenship.

080203905  LAswgNfuInUTEINTUY 3(3-0-6)

(Economy and Everyday Life)

rveRuney : il

Prerequisite : None

N3ANIUAINTTUNIAATEFNAVOIEIAN N1FUTLAA N1580H NSRULAZNITEUIANT U
Wla [l N195AITTUIa N13ANTENINUTEMAUTEYANATYNIDONTEY LUAALATYENINELNEY N3
WunfanaasegeansuUssendldiuidnussiniuluiunineg vesuyed

Economic activities in society, consumption, investment, inflation, deflation,
financial institutions, taxation; international trade between ASEAN countries; principle of
sufficient economy; government direction in economic problem solving, self-adaptation to
various economic situations.
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080203906  LAsugAaAnsiiionINATIn 3(3-0-6)

(Economics for Individual Development)

Fteduneu : il

Prerequisite : None

wsugeansuazn1sUszgndlilunsudtlyuisnag lunmsdududiaiomaasugia
wazdaen TdnamlugnisuszneuinTneineg Idegnamnzan ewillg  msfaun@iamuun
UFyeynesugianaiiies

Economic framework and its applications to solve economic and social
problems as well as encouraging potential of careers based on sufficiency economic theory.

080203907  ganANUAIAUTKATIU 3306)

(Business and Everyday Life)

Fudaduneu : Ll

Prerequisite : None

AMUEIAYV095INUATIAUTEINTU AN INKINTIUNIEIAY UTeANeegIia n1s
39155509 M3IANTTeyauazmAluladansaunANINgINa A3U5TIUNNG IR ANNTURAYEUsD
dapy

The essential of business in everyday life; business environment; types of
business; business management; business information technology management; business
ethics and social responsibility.

080303101  Iningwhly 3(3-0-6)

(General Psychology)
TaRunau ; Ll

Prerequisite : None

nauimadnine) Jadeiidsnsnadenginssunyed Waunisvesmysd  nsSeud
n5¥uy il esual yadnam gun1miInuasnsuTusa

Theories of  psychology;  factors affecting human behavior;  human
development; learning, perception, intelligence, emotion, personality, mental health and
adjustment.
080303102  IINe AL 3(3-0-6)

(Social Psychology)
IdsAuneu Ll

Prerequisite : None

‘Wi]ﬁ]ﬂiillsUEN‘UﬂﬂaLN@UQH&IW‘UﬁﬂUN@u ANSYALNANINFIAN AIRUNIIFIAN ﬂ’]iiﬁﬂ
NNEIAY LAINARLAY mauJasmwmm N15AADEMNIULAY ﬂTﬁLsUE]‘Wﬂ PAG AINNNTIISIT AUTOUNDLAY
mmimaw A15YILLNGD m'ﬂuumﬂﬁ] ﬂQNLLﬁ%ﬂ'E%U’JUﬂTﬁﬂ@N AUNAINAAENIIRIUTTTU
nsTudlsuaznisuastu Tuusundsrulneuayedou

Individual behavior in interaction; socialization, social identity, social cognition;
attitude and attitude change; conformity and prejudice, aggression, conformity and intimacy,
altruism, persuasion; group and group process; cultural diversity; cooperation and competition
in Thai and ASEAN society contexts.
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080303103  dsAveuiteanugylunisisedin 3(3-0-6)

(Psychology for Happy Life)

Fwdeduneu : il

Prerequisite : None

WANIIUNTOYTINAUVDWYWE NMITRIUIANLANTIAIUNTAANISIY  awa
waznswidam usegelanedeauuazanuduiussenitauana Ausigala  AuveUNOUAY
Ausn Myasdinsninuaznisidengases Msdansivlymitauazding nsiervuglanuies log
ofendnnsmadsinewagm Ul swueuiiensisstinegadugy

Human interaction behavior; development of thinking, rationale and problem
solving ability; social motives and interpersonal relationship, attraction, liking and love,
friendship, mate selection; life and social problem management; self-control, and self-

development through psychology for happy life.

080303104  InAnenitenisviay 3(3-0-6)

(Psychology for Work)

FsAuneu il

Prerequisite : None

InAngnitonisinnu msgsle msdadula nmsuddgm anudaudslunisyiany
ANARTENAIATIA MIUTEANLI Az Msasiinnu wagmsdeansluivhaiu

Psychology applied to work: motivation, decision-making, problem-solving; conflicts at

work; creative thinking; coordination, leadership, team building and communication at
workplace.

080303201  msyALileUszAvidNa 3(3-0-6)

(Effective Speech)

rdsAuneu : 1ill

Prerequisite : None

AU IARYVBINTITYA aﬂﬁﬂizﬂawaﬂmiwﬂ Uszlanueanisye NTUATIZY
naugila nsieunsye uaznslimdndsinelunisne mswaleliAnyseansua msyalulenia
F4 9 miﬂimﬁumaﬂ'ﬁwﬁﬂmmut,aﬂLLazﬁgu

Significance of speech; aspects of speaking, types of speech; audience analysis;
speech writing and preparation for the presentation; application of psychological approaches
to speech presentation; effective speech for different occasions; evaluation of speech, self-
evaluation and others.
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080303501  UELNAUDA 1(0-2-1)

(Basketball)

Fdsduneu - Lidl

Prerequisite : None

UsgiRvesfiwuiainauea madanisiau n niiny nisidenldgunsalfianzay s
Anvinusidesiuuazannsnivinugluldlunaduunanaves madugidusesdnia

History of basketball; techniques, rules, regulations, usage of proper equipment;
practice in basic skills and applying the skills to play games; good sportsmanship and

spectator.

080303502  7eALEURA 1(0-2-1)

(Volleyball)

Fwdeduneu Ll

Prerequisite : None

UsziRvesiumeataduoa wadansiau ng niin msidenldgunsalfuangay ans
Anvinusidosiunazannsmivinuglulilunisidueaaduea madudiauuasivuii

History of volleyball; techniques, rules, regulations, usage of proper equipment;
practice in basic skills and applying the skills to play games; good sportsmanship and

spectator.

080303503  WUAIUGU 1(0-2-1)

(Badminton)

dsdunou ;- 1ill

Prerequisite : None

UsgiRveafinuuaiiudy nadanisiau ng ndnt madenldgunsaifivingay msin
finunidesiunarannsaivinglflunsauwuniiui madudidunas s

History of badminton; techniques, rules, regulations, usage of proper
equipment; practice in basic skills and applying the skills to play games; good sportsmanship

and spectator.

080303504  &ane 1(0-2-1)

(Dancing)

dsduneu : il

Prerequisite : None .

UsgiRvosnsdand vinwwileeiuuoinisdand u1se1me anisaane nsugnils
AU AU LalanARTIA NTIAUSILUUALAY UAZKUUUDATY

History of dancing; basic dancing skills; dancing etiquette for developing knowledge,
understanding and positive attitudes; Latin dancing and ballroom dancing.
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080303505  wUawmuild 1(0-2-1)

(Table Tennis)

Fdaduneu - Lidl

Prerequisite : None

UsgiRveenwimdawmuila watdanisiay N4 nANI msmaa%a‘dmmﬁmmzau n19
Hn ”ﬂwuquaqmuLLauaﬂmiamwwuhﬂ%‘LumiLaumwamuua ﬂ’liLﬂuNLaULLauNSUZMW

History of table tennis; techniques, rules, regulations, usage of proper
equipment; practice in basic skills and applying the skills to play games; good sportsmanship
and spectator.

080303506  wiAdula 1(0-2-1)

(Taekwondo)

FTanuneu : Ll

Prerequisite : None

UsrTauaginiunnsvesmsaedUesiuiiluguwuuvesnaiula Annsdeddesiugi Faus
fuiuguanedumauisiumedviesdu 1 ng nfin isem wesuniydveanaiuladumstesiui
Tuiinusydriu

History of Taekwondo; practice in basic skills (from white belt to first yellow

elt); rules, regulations, etiquette, ethics, and application in daily life.

080303507  Wnuea 1(0-2-1)
(Football)
FrdsAuneu : ladl
Prerequisite : None
Useiivasiwivauea  weadamsiay  ng  NAM insgmiianansat iy
TnUsTITIU uwlﬂmwacﬂwwau ﬂmﬂumaul,l,avmum
History of football; techniques; rules, regulations and etiquette transferring of

knowledge to others; good sportsmanship and spectator.

080303508  Lwinawnie 1(0-2-1)

(Sepak-Takraw)

FrdsAuneu ; Tl

Prerequisite : None

Usginnwinznso wallansiau L“U’ﬂ,ﬁ]ﬂg nANT mimwummaul,t,a an/m AR
Fwadesfunavanunsaiiney g lumsian LLavuﬂUmamaﬂimaulm

History of Sepak-Takraw; techniques, rules, regulations, player and spectator
etiquette; practice in basic skills and applying skills to play games and transferring knowledge
to others.
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080303509  wUme9 1(0-2-1)

(Pétanque)

FrvsAuneu: 14l

Prerequisite: None

ﬂﬁ”’)ﬁ]ﬂﬁ’]mﬁ]ﬁ]ﬂ N4 ARNT UISLINVDINITUUITY @‘Uﬂii‘uﬂ’ﬁl,l,%ﬂsﬂu ﬂ’?iﬂ]ﬂﬂ/lﬂ‘l?&“ﬂ/\lu%’}u
ﬂ’]iﬂaaﬂ ASLEY NI5H LaTNISHUATLUY NSIALTITUAWIURDS mwuwunmmaiu%umu

History of Petanque; rules, regulations, ethical standards for competition;
playing equipment; practice in basic skills: holding ball, throwing, hitting and counting points;
organizing competition programs and competition in class.

080303510  1¥3/liAin 1(0-2-1)

(Taiji / Taikek)

FrdsAuneu: il

Prerequisite: None

UsgiRuardmuinisvedhita / Wiiin nisdlestunisuinmduainnisiin nsfiniinue
fugu msnseh mawndeuiiveaiuazdd nisiinauusadlita/Wian 18 viv wagnnstinuag i e
An duit 1

History and development of Taiji / Taikek; prevention of injury from practicing;
basic skills practice; balancing and movement of feet and body; practicing 18 patterns of Taiji
/ Taikek and level-1 Taiji / Taikek.

080303511  vw1ndeu 1(0-2-1)

(GO)

FrvsAuneu : laidl

Prerequisite None

mma audlaiefuuseRanudunivemuindas N9 ARNT W8N
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FinUseaniu

History of the game of GO; rules, principles, etiquettes and purposes; basic

playing method of game, eleven intellectual skills on playing same, ten regulations of the

game; techniques and problem solving; values and application for daily life.
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080303512 #1133 1(0-2-1)

(FIBA 33)

Avisrunou : sl

Prerequisite : None

UseIRNWTUN 33 (FIBA 33 : Federation International Basketball 33) ng) ﬂmm
1ITHINUDINITHUITU aﬂﬂimmmmsuu ﬂ?iﬂ]ﬂ‘l/lﬂ‘lﬂ‘”‘W‘Nﬁﬁu miaaaﬂuaa N1589 ﬂ'liLﬁEN ﬂ’ﬁﬁlﬁ‘di‘”(ﬂ
mMsUesAY MSUTUNNAZIUY NMSIANITUISTY LLﬁ%ﬂ’]iLLSUQGU‘lJﬂ’Wﬂ‘UGUULiiJu

History of FIBA 33 (Federation International Basketball 33); rules, regulation,
ethical standards for competition; sport equipment; practice in basic skills; holding, throwing,
dribbling ball, shooting, defending, scoring; organizing competition programs and competition

in class.

080303601  uyWEFUNUS 3(3-0-6)

(Human Relations)

Ftaduneow : Ll

Prerequisite : None

ndnnisuaznguiindienginssuvesyana madlanuieauazgdy NISARIUN
Aules nsinsedeans nsviududin a1z Anudauduaznisuimsanudauds dany
TUUFTTU UFEIMNNEIAY YENTITUNIMENILazNsUsEYnAlTlun1sassuyweduius

Principles and theories of human behavior; understanding individual and others;
self — development; communication, teamwork, leadership; conflicts and conflict
management; society and culture, social etiquette; religious principles and application to

enhance human relations.

080303602  NSWAUIAMNINTIN 3(3-0-6)

(Development of Life Quality)

FrveRuneu : Ll

Prerequisite : None

AITNARUYLAS ﬂ’JWiJﬁ’mﬁJ“UENﬂMﬂWWSU’m ﬂmmwmmwu%m WAIUINNTVDITINUSE
WAIUINITNRT VT T VIﬁ]HQﬂ’JWlIG]@Qﬂ’]i aﬁumwmwauaﬂumww ﬂﬂiiUiﬂ’NNﬁ’]ﬂﬂiﬂﬂ@ﬂ@ULLa N3
mmmmiummaq AUANAS9ETIA ﬂ']’il,aaﬂﬂﬂiaﬂ ASUSUISTIN msmmuwummm hay
MaﬂﬁiillLW@ﬂ’]’iWGMU’]ﬂENﬂ']W%’M

Definition and significance of life quality; basic life quality; moral development,
need theory; physical and mental health; perceived self-efficacy and self-esteem; creative
thinking; choosing a spouse, life management, work with happiness and Dharma principles for
development of life quality.
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080303603  MFHAWIYARNAMN 3(3-0-6)

(Personality Development)

Ftduneu : il

Prerequisite : None

ANNAIAYIBINTARUIYAGNAM NuuATNAIN MTUTEIUYARNAIN 4UN N3N
mMsufufmuaznsuImInaien NMsuSuupkasmsasuaiieyadnam yadnamgainadudiy
AUAANANIDITUAL N1TYA N5 NeANTTUNITRARsDRNTLMINZAY Lagn1sUSURAUAILITEN
damy

Significance of personality development; theories of personality; personality
assessment; mental health, adjustment and stress management; personality  towards
leadership; emotional intelligence; speaking, listening, assertive behavior, and conformity to
social etiquette.

080303604  Unidingaumilneg 3(3-0-6)

(Thai Ideal Graduate)

dsduneu : ludd

Prerequisite : None

Audnvarladinfilesvacd ausssulumsifaunues uwamdunsimuauuas
Wy unoundaymn 33n wazdiay lngldvdnsssunieeau n1sdnlauywd deaunaznis
WasuwUamadsey

Desired characteristics of Thai ideal graduates; virtue to self development,
approaches to develop one’s self and wisdom for solving one’s life and society using religious

principles; understanding human behavior, society and social changes.

080303606  NISAALTNTEUULATAIUANAS19ETIA 3(3-0-6)
(Systematic and Creative Thinking)
dsAuneu : Tl
Prerequisite : None
FEUU fIUFIUNITYINUYDENRY NTUIUNTNITNINETtuNslanuAnveyLd
N13AATITLUY NTARTIIATIEY NITAALTEAINING NISAALTNAYNT NISARTNALATIEN AIUAR
43198534 N1SAMTIYTANNT wagISimuINTAN
System, neurological system; psychological process to understand human’ s
thought; systematic thinking, analytical thinking, strategic thinking, synthesis thinking, creative
thinking, integrative thinking; techniques for developing thinking.
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3.3 NAIIUNINIVINITHAZIIUIVEVD9I819158

3.3.1  8m158Uszimangns
3.3.1.1 wwaysng Uasndena
NuRRefiaRuRlusI TR UIUIR
1. S. Panyadee, A. Petiraksakul and C. Phalakornkule. “Biogas Production

from Co-Digestion of Phyllanthus Emblica Residues and Food Waste.” (2013). Energy for
Sustainable Development, vol. 17, pp. 515-520.

2. P. Krongtanin and A. Pitiraksakul. “Ultrasonic-Assisted Biodiesel Production
from Plam Qil using Adsorption of Homogeneous Catalysts over Solid Sodium Silicate.” (2013).
Advanced Materials Research, vol. 781-784, pp. 2396-2399.

3. T. Mankit, A. Petiraksakul and P. lJiemvarangkul. “The  Adsorption
Characteristics of Phytochemical on Supporters.” (2013). Advanced Materials Research, vo.l.
781-784, pp. 919-922.

4. P. Buaban, A. Petiraksakul and S. Banlengchit. “ Treatment of Wastewater
by Coagulation using Phytochemicals.” (2013). Advanced Materials Research, vol. 781-784,
pp. 2357-2360.

5. P. Jairurob, C. Phalakornkule, A. Na-udom and A. Petiraksakul. “ Reactive
Extraction of After-Stripping Sterilized Palm Fruit to Biodiesel.” (2013). Fuel, vol. 107, pp. 282-
289.

UIVINANUN IUINTE1TTEAUYIR

4

1. uaswIa M3snideana waz aysned UAShYANA.” NI2UIUNTA0EALNBULUUBINTA
azane” (2560). 2158153¥1N15WsERRUINE M TEUAsIWTe U7 27 aduil 1 1oy unIAu-lwwIEy
2560 i1 205-217.

2. fupnn wisegns way aysnd Yasndana. “nmsiidaiglalasiaudalidlay
a15azan8 Fe-EDTA” (2558). 21sansivanismaluladndsaunazdawandon U7 25 atiufl 1 1fou
UNIAN - AQuUIeY 2558 wti 8-16.

3. ausny Uasndana, Ins1 winlans, AN AWNASIUNS waz Anf Sudnen
“ipRondnormariamesludanuiiseugeiiteusinmadifinainads” 1sanFivInIwszaeung

WsruAsWIe U9 28 atufl 1 unTIAL-WEIEY WA, 2561 Wi 103-111.
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1. sl v3ves way ayind UAsndana. “msduaswinenlindeuuuniligenda

nadmSunmsvinlulefiwaliusans” (2559). n1sUszyRIvINIsiauaNauIeduanfne) szauYIA

LASUIUIYIRA 2559, JUN 15 UNIIAN 2559, Bl 8IAITNIY @AY UPINYIBLYDULNL WL 74-81.

NAUENSURS

1. oydvddns Bes nssuiimafiunmauifveutmelelsuuuiiufaumenszane
fAtlugadmines lauil 10898 Budveaneydndvng Wotudl 3 5.a. 2557 Laviidue 1403001630
oonlvidleTudl 17 5.0, 2558,

2. eyaAvsng 1304 IAdeainommieaiinuuvansluSsvlediiiviesieenadiman
Wil 10701 Builatuil 17 fl.e. 2558 @aviidwe 1503000918 senlvidlotuil 4 w.. 2558.
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Tuls! 1awdi 10399 Juiilotudl 24 1o, 2557 lvdidwe 1403000652 senlliloTudl 16 n.o. 2558,

4. oydvisling Bos edouRuemavieainduuuansulififiiedioenniading 1o
10295 Buiilotuit 11 f.a. 2558 w@afidve 1503000307 senlidlaiuil 25 a.n. 2558.
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wanlulediea tavil 10140 GuiiloTuil 24 n.a. 2555 lvfid1ue 1203001238 venliileTuil 28 n.a.
2558.

6. ouAnsTas 304 nssuitnswenuilsdnilagldarsatnaindszAfaiiedu
daudsznev 1avil 8862 Buillofuil 20 n.. 2556 1avdid1ve 1303000181 sanlvidetudl 16 w.a.
2557.

7. eyaAnsUns 3es iadaAne niAuuUvieading tavil 8387 BuiileTudl 20 .,
2556 Laviidwe 1303000180 senlvidlotuil 3 n.a. 2556.

8. oyAndlng 1309 gUnsaindnvieseniAInmsanANufuaITaraNBu 1avd
8386 Huiilatuil 26 n.e. 2555 Lauiide 1203001078 senliilotuil 3 nanaw 2556.

9. oyansyng 1309 gUnsalnantesenimInnIsanmLfuaITazaEBNfIfE
wmAflnnaus (force balance) taufl 8423 Juidletudl 11 n.a. 2556 Laviidwe 1303000771 oanli
dleTuil 17 ganau 2556.
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1. ousny UAshdana, In91 winlens, Andsse aMnesduns waz AnR Sudnen

9
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WsruAsWe U9 28 atUufl 1 UNTIAL-LEIEY WA, 2561 Wt 103-111.
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Wit 10399 BuiileTuil 24 1.8, 2557 1aviid1ve 1403000652 senlvidleTuil 16 n.v. 2558
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fumvoanaydvstngilotudl 3 1.6, 2558 1aviid1ve 1503000824 oonlWiileTuil 10 a.n. 2559
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1. P. Kongsupapkul, K. Cheenkachorn, S. Tontisirin. “Effects of MgO-ZSM-23
Zeolite Catalyst on the Pyrolysis of PET Bottle Waste.” (2017). KMUTNB: International Journal
of Applied Sciences and Technology, 10 (3) (2017), pp. 205-211

2. M. Sriariyanun, P. Tantayotai, P. Yasurin, P. Pornwongthong and K.
Cheenkachorn. “Production, Purification and Characterization of an lonic Liquid Tolerant
Cellulase from Bacillus sp. Isolated from Rice Paddy Field Soil.” (2016). Electronic Journal of
Biotechnology, vol. 19, pp. 23-28.

3. D.H.Q. Anh, P. Tantayotai, K. Cheenkachorn and M. Sriariyanun. “Anammox
Process: The Principle, the Technological Development and Recent Industrial Applications.”
(2015). KMUTNB International Journal of Applied Science and Technology, vol. 8, no. 4,
pp. 237-244.

4. K. Cheenkachorn. “A Study of Wear Properties of Different Soybean Qils.”
(2013). Energy Procedia, vol. 42, pp. 633 - 639.

5. K. Cheenkachorn, C. Poompipatpong and G.H. Choi. “Performance and
Emissions of a Heavy-Duty Diesel Engine Fuelled with Diesel and LNG (Liquid Natural Gas).”
(2013). Energy, vol. 53, pp. 52-57.

nuATeiARalu s ssEdUnA

1. M. Sriariyanun, Q. Nowik | Yan., K. Cheenkachorn, T. Phusantisampan and M.
Modigell. “Efficient Pretreatment of Rice Straw by Combination of Screw-Press and lonic Liquid
to Enhance Enzymatic Hydrolysis.” (2015). Kasetsart Journal - Natural Science, vol. 49, pp.
146-154.
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1. P. Kongsupapkul, K. Cheenkachorn, S. Tontisirin. “Effects of MgO-ZSM-23
Zeolite Catalyst on the Pyrolysis of PET Bottle Waste.” (2016). The 6™ International Thai
Institute of Chemical Engineering and Applied Science Conference (ITIChE2016), October
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Technology International Journal of Biological, Food, Veterinary and Agricultural
Engineering, vol. 9, no. 5, May 28 - 29, 2015, T6é7okyo, Japan. pp. 3266-3271.

3. S. Kangrang, K. Cheenkachorn, K. Rattanaporn and M. Sriariyanun. “Analysis
of a Lignocellulose Degrading Microbial Consortium to Enhance the Anaerobic Digestion of
Rice Straws.” (2015). World Academy of Science, Engineering and Technology
International Journal of Biological, Food, Veterinary and Agricultural Engineering, vol. 9,
no. 5, May 28 - 29, 2015, Tokyo, Japan. pp. 3261-3265.
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1. Kokoo R., Khangkhamano M. and Zimmerman W.B. “Simulation of
Production Formation from Ozonolysis of Monounsaturated omega-9 Fatty Acid.” (2017).
KMUTNB Int J Appl Sci Technol, Special Issue, pp. 151-158.

2. W. B. Zimmerman and R. Kokoo. “Esterification for biodiesel production
with phantom catalyst: Bubble mediated reactive distillation.” (2018). Applied Energy, Vol.
221, pp. 28-40.

3. M. Khangkhamano, S. Singsarothai, R. Kokoo, and S. Niyomwas. “Conversion
of Bagasse Ash Waste to Nanosized SiC Powder.” (2018). International Journal of Self-
Propagating High-Temperature Synthesis, Vol. 27, No. 2 pp. 98-102.

4. H. N. Soe, M. Khangkhamano, S. Sangkert, J. Meesane, and R. Kokoo. “TiC-
coated carbon particles as bioactive substrates for inducing of mineralization in bone healing.”
(2018). Materials Letters, Vol. 229, pp. 118-121.

5. H. N. Soe, M. Khangkhamano, S. Sangkert, J. Meesane, and R. Kokoo. “TiC-
coated carbon black particles as a bioactive ceramic compound for application of bone tissue

engineering.” (2018). Solid State Phenomena, Vol. 280, pp. 109-114.
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1. Kokoo R. and Khangkhamano M., Ammonia Removal from Concentrated
Latex using Microbubbles. (2017). In the 7™ ITIChE International Conference (TI&ITIChE2017),
October 19-20, 2017, Bangkok, Thailand, pp.272-275.

2. R. Kokoo and M. Khangkhamano. “Simulation of in situ removal of ethanol
from culture broth using microbubbles.” (2018). Pure and Applied Chemistry International
Conference 2018 (PACCON2018), February, 7-9 Songkla, Thailand, EE 17-22.

3. M. Khangkhamano and R. Kokoo. “The effect of NaCl on SiC formation from
sugarcane bagasse ash via SHS method.” (2018). Pure and Applied Chemistry International
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1. P. Kittipoomwong and M. Narasingha. “Emulsification of Water and
Pyrolysis Oil.” (2015). Energy Procedia, vol. 79, pp. 752-758.

2. P. Kittipoomwong and M. Narasingha. “Emulsification of Water and
Pyrolysis Oil by Sorbitol Derivative Surfactants.” (2014). Applied Mechanics Materails, vol.
633-634, pp. 537-540.

3. P.  Subsuksumran, P. Kittipoomwong, M. Narasingha and W.
Soontornrangson. “Stability of Water and Pyrolysis Oil Emulsion.” (2014). Advanced Material
Research, vol. 953-954, pp. 1238-1241.
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3.3.2.2 w1l uinadnen

nuiTeiinRunlunsasszivuui

1. A, Kantama, P. Narataruksa, P. Hunpinyo and C. Prapainainar. “Techno
Economic Assessment of a Heat-integrated Process for Hydrogenated Renewable Diesel
Production from Palm Fatty Acid distillate.” (2015). Biomass and Bioenergy, vol. 83, pp. 448-
459.

2. S. Akkaravathasinp, P. Narataruksa and C. Prapainainar. “The Effect of Feed
Location of a Semi-Batch Reactive Distillation via Esterification Reaction of Acetic Acid and
Methanol: Simulation Study.” (2015). Energy Procedia, vol. 79, pp. 778-783.

3. N. Jermkwan, P. Inbamrung, P. Narataruksa and C. Prapainainar. “Design
Equations for Catalytic Microchannel Reactors: Fischer-Tropsch Synthesis.” (2015). Energy
Procedia, vol. 79, pp. 772-777.

4. P. Inbamrung, P. Narataruksa, S. Tungkamani, C. Prapainainar and T.
Sornchamni. “Modeling of Square Channel Reactor for Optimum Length Prediction.” (2015).
Advanced Materials Research, vol. 1125, pp. 551-555.

5. C. Prapainainar, C. Yotkamchonkun, S. Panjatharakul, T. Ratana, S.
Seeyangnok, and P. Narataruksa. “Esterification of Acetic Acid via Semi-batch Reactive
Distillation for Pyrolysis Oil Upgrading: Experimental Approach.” (2014). Energy Procedia, vol.
52, pp. 559-566.

6. A. Kantama, C. Prapainainar, P. Narataruksa and P. Hunpinyo. “Feasibility
Study of Bio-hydrogenated Diesel (BHD) Production: A Case Study in Thailand.” (2014).
Advanced Materials Research, vol. 931-932, pp. 162 - 167.

7. P. Hunpinyo, P. Narataruksa, S. Tungkamani, N. Chollacoop and Peam Che-
Ali. “Techno-economic Assessment of FT Unit for Synthetic Diesel Production in Existing
Stand-alone Biomass Gasification Plant Using Process Simulation Tool.” (2014). Chemical
Engineering Transaction, vol. 39, pp. 1135-1140.

8. P. Hunpinyo, P. Narataruksa, S. Tungkamani, K. Pana-Suppamassadu and N
Chollacoop. “Evaluation of Techno-Economic Feasibility Biomass-to-Energy by Using Aspen
Plus®: A Case Study of Thailand.” (2013). Energy Procedia, vol. 42, pp. 640-649.



74 umg.2

9. P. Jiamrittiwong, K. Pana-Suppamassadu, P. Narataruksa, S. Tungkamani
and N. Chollacoop. “Investigations of Hydrodynamics and Heat Transfer in a Modified Reactor
using Fluid Mixers.” (2013). Advanced Materials Research, vol. 805-806, pp. 1250-1256.

10. D. Rungumrong, K. Pana-Suppamassadu, P. Narataruksa and T. Sornchamni.
“Technical feasibility of small-scale GTL process towards heat integation: A case study of
Nongtum A Reservoir in Thailand.” (2013). Advanced Materials Research, vol. 805-806, pp.
1283-1290.

11. T. Srisurat, K. Pana-Suppamassadu, P. Narataruksa, S. Tungkamani, M.
Phongaksorn and T. Sornchamni. “Syngas Production via Carbon Dioxide Reforming of
Methane in a Wall-Coated Monolith Reactor.” (2013). Advanced Materials Research, vol. 805-
806, pp. 1257-1264.

12. C. Chaisanguan, S. Patumsawad, and P. Narataruksa. “Simulation of MSM
Pyrolysis/Gasification Process for Power Production.” (2013). Advanced Materials Research,
vol. 807-809, pp. 1270-1276.

muiTeitausluiivszaivnisssAuuunYA

1. A. Kantama, P. Narataruksa, C. Prapainainar and P. Hunpinyo. “Economic
Evaluation of Hydroconversion of Fatty Acid Methyl Ester into Renewable Liquid
Hydrocarbons.” (2015). The international Conference on Advanced Materials, Structures
and Mechanical Engineering, May 29 — 31, Incheon National University, Incheon, South Korea.
pp. 155-159.

2. A Kantama, C. Prapainainar, P. Narataruksa and P. Hunpinyo. “Economic
Potential of Diesel-like Renewable Fuel Production from By-product of Palm Oil Refining
Process.” (2015). The international Conference on Advanced Materials, Structures and
Mechanical Engineering, May 29 - 31, Incheon National University, Incheon, South Korea.
pp. 169-173.

3. W. Chaiwang, A. Theampetch, P. Narataruksa and C. Prapainainar.
“Numerical Study of Micro-reactor Inlet Geometry for Fischer-Tropsch Synthesis.” (2015). The
international Conference on Advanced Materials, Structures and Mechanical Engineering,
May 29 - 31, Incheon National University, Incheon, South Korea. pp. 259-262.

4. W. Chaiwang, N. Jermkhun, C. Prapainainar, P. Prapainainar, P. Narataruksa
and S. M. Holmes. “Performances of Direct Alcohol Fuel Cells Using Nafion® / functionalized
Mordenite Composite Membranes.” (2013). International Conference on Alternative Energy
in Developing Countries and Emerging Economies (AEDCEE), May 30 - 31, 2013, Pullman
Bangkok King Power, Bangkok, Thailand, pp. 314-317.



75 umg.2

3.3.2.3 enilaung NI

muATeiitaueluiiussyuivnissefuuunua

1. S. Prayoonsawadate, P. Chandranupap and P. Chandranupap. “Effect of
Combination of Nonionic Surfactant and Anionic Surfactant with Hemicellulase Enzyme on the
Efficiency of Removing Ink from Laser-Printed Paper.” (2014). The 4th International Thai
Institute of Chemical Engineering and Applied Science Conference (ITIChE2016),
December 18-19, Chiang Mai, Thailand, pp. 480-484.

2. K. Naksuwan, P. Chandranupap and P. Chandranupap. “Effect of Nonionic
Surfactant and Hemicellulase Enzyme on the Efficiency of Removing Ink from Laser-Printed
Paper.” (2014). The 4th International Thai Institute of Chemical Engineering and Applied
Science Conference (ITIChE2014), December 18-19, Chiang Mai, Thailand, pp. 469-473.

3. P. Ponklaew, P. Chandranupap and P. Chandranupap. “Filler Modification
for Improvement of Paper Strength in Papermaking.” (2013). Pure and Applied Chemistry
International Conference 2013 (PACCON 2013), January 23-25, Bangsaen Beach, Thailand,
pp. 647-649.

3.3.2.4 UNKEUIa AsadYInad
UIFINANUNIUINTANTTEAUBIR

[

1 udswia A3y wae ousny UASNEANS. " NSeUIUNISADEAZNBULULDINIA
avan8” (2560). 2158153V INITNILABUNAINTZUASIALD TN 27 aUU 1 1HoU UNTIAL-LUB18U 2560

N 205-217.

mAdeiminausluiiussysivnsszauena

1. ueeuda Assaidumad, nuanm vesduns, uaz nsUsznn uduilen “msfnwnsti
SathidrnnaanefmesilusuresosdmandunsslnglHURAT Ui Tudagaty” (2559)
Uszgaivnsiaanssuaiiuazafivssgndwislszmelne afefi 26, 26-28 nanAungamwa ni 469-
ar3.

3.3.2.5 UsIUNE U139da

NAUULAIHIBISEUISEY A15I%s0ULeED

1. 2590una Yrgeend. “Alanfifugiu dwsuienaadl (Physio-chemical principles
for Chemical Engineers)”, ISBN 974-620-738-5, udnansnsnsou un1ingrdumalulag nsyaou-
namszuaTmie, njunnunues, Ussinalny, 252 wi.



76 umg.2

3.2.3.6 W8A175 WeAUTEYS
MUIWNANUNTUITATIZAVUIUNIYIA
1. M. Seneewong-Na-Ayutthaya and T. Pongprayoon. “Water-dispersible

carbon nanotube prepared by non-destructive functionalization technique of admicellar
polymerization.” (2015). Diamond & Related Materials, vol. 60, pp. 111-116.

2. C. Poochai and T. Pongprayoon. “Enhancing dispersion of carbon nanotube
in polyacrylonitrile matrix using admicellar polymerization.” (2014). Colloids and Surfaces A:
Physicochemical and Engineering Aspects, vol. 456, pp. 67-74.

3. P. Toh-Ae, T. Pongprayoon, N. Lopattananon and K. Sahakaro.

“Comparison of Properties of Admicellar Polymerization Surface Modified Silica- and
Conventional-Reinforced Tyre Tread Compound.” (2013). Asian Journal of Chemistry, vol. 25,
pp. 5226-5232.

4. T. Pongprayoon, R. Nuangchamnong and N. Yanumet. “Antimicrobial
Resistance of Clay Polymer Nanocomposites.” (2013). Applied Clay Science, vol. 86, pp. 179-
184.

NASTULAIVIRBLEUTEY ANvTanlde

1. 89178 WadUsEYs. “nsanemnudaans”, ISBN 974-620-491-2, Audnansinsiseu
wnnedemalulagnszaoundmssuasmile, njamnumuas, Usewelng, 230 v

2. 89175 WeAUsEes. “waluladnediues”, ISBN 978-616-7701-21-9, AUGHANH1I
SeunvInedemalulagnszaeunainssunvis, ngammuviuas, Ussmelng, 186 v

3. 89175 wedUseys. “Janusznauuilu lnenisindeusielaunediuesuna”, ISBN
974-620-779-2, AUGHANFANITUTLUNNTINGIRLNALLLATNTLIDUNANTLUATIMTL B, NTUVNUNIUAT,
Usemelng, 186 v

3.2.3.7 WINE1UNTNS HanInNa

NuATRARaWlu I TsERULIINNR

1. M. Khemkhao, S. Techkarnjanaruk and C. Phalakornkule. “Effect of
Chitosan on Reactor Performance and Population of Specific Methanogens in a Modified CSTR
Treating Raw POME.” (2016). Biomass & Bioenergy, vol. 86, pp. 11-20.

2. A. Kongnoo, P. Intharapat, P. Worathanakul and C. Phalakornkule.
“Diethanolamine Impregnated Palm Shell Activated Carbon for CO, Adsorption at Elevated

Temperatures. ” (2016). Journal of Environmental Chemical Engineering, vol. 4, pp. 73-81.


http://www.sciencedirect.com/science/article/pii/S092777571400452X
http://www.sciencedirect.com/science/article/pii/S092777571400452X

r umg.2

3. S. Nuchdang, S. Vatanyoopaisarn and C. Phalakornkule. “Effectiveness of
Fungal Treatment by Coprinopsis Cinerea and Polyporus Tricholoma on Degradation and
Methane Yields of Lignocellulosic Grass.” (2015). International Biodeterioration and
Biodegradation, vol. 104, pp. 38-45.

4. N. Ardhan, T. Ruttithiwapanich, W. Songkasiri and C. Phalakornkule.
“Comparison of Performance of Continuous-Flow and Batch Electrocoagulators: a Case Study
for Eliminating Reactive Blue 21 using Iron Electrodes.” (2015). Separation and Purification
Technology, vol. 146, pp. 75-84.

5. S. Nuchdang, M. Khemkhao, S. Techkarnjanaruk and C. Phalakornkule.
“Comparative Biochemical Methane Potential of Paragrass Using Unacclimated and Acclimated
Microbial Consortium.” (2015). Bioresource Technology, vol. 183, pp. 111-119.

6. M. Khemkhao, S. Techkarnjanaruk and C. Phalakornkule. “Simultaneous
Treatment of Raw Palm Oil Mill Effluent and Biodegradation of Palm Fiber in a High-Rate
CSTR.” (2015). Bioresource Technology, vol. 177, pp. 17-27.

7. J. Khunpolgrang, S. Yosantea, A. Kongnoo and C. Phalakornkule.
“Alternative PSA Process Cycle with Combined Vacuum Regeneration and Nitrogen Purging for
CHa/CO; Separation.” (2015). Fuel, vol. 140, pp. 171-177.

8. T. Laothanachareon, S. Kanchanasuta, W. Mhuanthong, C. Phalakornkule,
N. Pisutpaisal and V. Champreda. “Analysis of Microbial Community Adaptation in Mesophilic
Hydrogen Fermentation from Food Waste by Tagged 16S rRNA Gene Pyrosequencing.” (2014).
Journal of Environmental Management, vol. 144, pp. 143-151.

9. N. Ardhan, E. J. Moore and C. Phalakornkule. “Novel Anode Made of Iron
Scrap for a Reduced-cost Electrocoagulator.” (2014). Chemical Engineering Journal, vol. 253,
pp. 448-455.

10. A. Kongnoo, C. Phalakornkule, P. Worathanakul and P. Intharapat. “CO,
adsorption at thermophilic temperature on alkanolamine Impregnated activated carbon.”
(2014). Int’l Journal of Advances in Chemical Engg., & Biological Sciences (IJACEBS), vol. 1,
1, pp. 143-148.

11. S. Panyadee, A. Petiraksakul and C. Phalakornkule. “Biogas Production from
Co-digestion of Phyllanthus Emblica Residues and Food Waste.” (2013). Energy for
Sustainable Development, vol. 17, pp. 515-520.

12. P. Jairurob, C. Phalakornkule, A. Na-udom and A. Petiraksakul. “Reactive
Extraction of After-tripping Sterilized Palm Fruit to Biodiesel.” (2013). Fuel, vol. 107, pp. 282-
289.

13. P. Jairurub, C. Phalakornkule and A. Petiraksakul. “Single Effects of
Reaction Parameters in Reactive Extraction of Palm Fruit for Biodiesel Production.” (2013).

Chiang Mai Journal of Science, vol. 40, pp. 401-407.



78 umg.2

3.2.3.8 UENIUA WUIANIER

nuideiinRuWlunsasszivunni

1. P. Hunpinyo, P. Narataruksa, S. Tungkamani, K. Pana-Suppamassadu, N.
Chollacoop, H. Sukkathanyawat and P. Jiamrittiwong. “Comprehensive Small and Pilot-Scale
Fixed-Bed Reactor Approach for Testing Fischer-Tropsch Catalyst Activity and Performance on
a BTL Route.” (2014). Arabian Journal of Chemistry (article in press)

2. P. Hunpinyo, P. Narataruksa, S. Tungkamani, K. Pana-Suppamassadu and N.
Chollacoop. “Evaluation of Techno-Economic Feasibility Biomass-to-Energy by Using ASPEN
Plus: A Case Study of Thailand.” (2013). Energy Procedia, vol. 42., pp. 640-649.

3. D. Rungumrong, K. Pana-Suppamassadu, P. Narataruksa and T. Sornchamni.
“Technical Feasibility of Small-Scale GTL Process Towards Heat Integration: A Case Study of
Nongtum A Reservoir in Thailand.” (2013). Advanced Materials Research, vol. 805-806, pp.
1283-1290.

4. T. Srisurat, K. Pana-Suppamassadu, P. Narataruksa, S. Tungkamani, M.
Phongaksorn and T. Sornchamni. “Syngas Production via Carbon Dioxide Reforming of
Methane in a Wall-Coated Monolith Reactor.” (2013) Advanced Materials Research, vol. 805-
806, pp. 1257-1264.

NuATeRARuWluTETERUTIA

1. Uszgns Weugvidasd nud wundndian n1all usnasnw alufing nenzud waz

9
s

Y1d vany. “waransnisiraiagnisanewmanuiouvesingraudmiunseuunsissesnseUdly
winsUnsaliuuiuntanfnaadinauada” (2557) Msansivnismalulagaaainnssy Ui 10 adui
1 v 123-134.

3.2.3.9 et i Usslwideun

NuATRARaWlusETsER UL A

1. C. Prapainainar, S. Kanjanapaisit, P. Kongkachuichay, S. M. Holmes and P.
Prapainainar. “Surface modification of mordenite in Nafion composite membrane for direct
ethanol fuel cell and its characterizations: Effect of types of silane coupling agent.” (2016).
Journal of Environmental Chemical Engineering, vol. 4, pp. 2637-2646.

2. K Onyu, R. Yeetsorn, M. Fowler, A. Yu, Y. S. Jun, C. Prapainainar and W.
Prissanaroon-Ouajai. “Evaluation of the Possibility for Using Polypropylene/Graphene Composite as
Bipolar Plate Material Instead of Polypropylene/Graphite Composite.” (2016). KMUTNB Int J Appl
Sci Technol, vol. 9, pp. 99-111.



79 umg.2

3. N. Pattanapisutkun, C. Prapainainar, P. Kongkachuicay and P. Prapainainar.
“Synthesis and Characterization of Silaned-Graphene Oxide-Mordenite Grafting.” (2016). Key
Engineering Materials, vol. 718, pp. 81-86.

4. A. Kantama, P. Narataruksa, P. Hunpinyo and C. Prapainainar. “Techno
Economic Assessment of a Heat-integrated Process for Hydrogenated Renewable Diesel
Production from Palm Fatty Acid distillate.” (2015). Biomass and Bioenergy, vol. 83, pp. 448-459.

5. P. Prapainainar, A. Theampetch, P. Kongkachuichay, N. Laosiripojana, S.M.
Holmes and C. Prapainainar. “Effect of Solution Casting Temperature on Properties of Nafion
Composite Membrane with Surface Modified Mordenite for Direct Methanol Fuel Cell.” (2015).
Surface and Coatings Technology, vol. 271, pp. 63-73.

6. S. Akkaravathasinp, P. Narataruksa and C. Prapainainar. “The Effect of Feed
Location of a Semi-Batch Reactive Distillation via Esterification Reaction of Acetic Acid and
Methanol: Simulation Study. (2015). Energy Procedia, vol. 79, pp. 778-783.

7. N. Jermkwan, P. Inbamrung, P. Narataruksa and C. Prapainainar. “Design
Equations for Catalytic Microchannel Reactors: Fischer-Tropsch Synthesis.” (2015). Energy
Procedia, vol. 79, pp. 772-777.

8. P. Inbamrung, P. Narataruksa, S. Tungkamani, C. Prapainainar and T.
Sornchamni. “Modeling of Square Channel Reactor for Optimum Length Prediction.” (2015).
Advanced Materials Research, vol. 1125, pp. 551-555.

9. C. Prapainainar, C. Yotkamchonkun, S. Panjatharakul, T. Ratana, S. Seeyangnok
and P. Narataruksa. “Esterification of Acetic Acid via Semi-batch Reactive Distillation for Pyrolysis
Oil Upgrading: Experimental Approach.” (2014). Energy Procedia, vol. 52, pp. 559-566.

10. A. Theampetch, P. Prapainainar and C. Prapainainar. “Analytical Model for
Effect of Polymer Composite Membrane Properties on Direct Methanol Fuel Cell
Performance.” (2014). Advanced Materials Research, vol. 931-932, pp. 95-100.

11. A. Kantama, C. Prapainainar, P. Narataruksa and P. Hunpinyo. “Feasibility
Study of Bio-hydrogenated Diesel (BHD) Production: A Case Study in Thailand.” (2014).
Advanced Materials Research, vol. 931-932, pp. 162 - 167.

12. S. Kanjanapaisit, C. Prapainainar and P. Prapainainar. “Nafion-Silane
Modified Mordenite Composite Membrane Synthesis and Characterization for Direct Ethanol
Fuel Cell.” (2013). Advanced Materials Research, vol. 747, pp. 321-324.

muATeiinaualuiivssguivimsseiuuuni

1. Z. Du, C. Prapainainar, P. Kongkachuichay and P. Prapainainar. “Effect of
Synthesis Parameters on Crystal Size and Perfection of Mordenite and Analcime.” (2015).
Global Engineering & Applied Science Conference, December 2 - 4, Sunshine City, Tokyo,
Japan. pp. 158-167.



80 umg.2

2. A. Kantama, P. Narataruksa, C. Prapainainar and P. Hunpinyo. “Economic
Evaluation of Hydroconversion of Fatty Acid Methyl Ester into Renewable Liquid
Hydrocarbons.” (2015). The International Conference on Advanced Materials, Structures
and Mechanical Engineering, May 29 - 31, Incheon National University, Incheon, South Korea.
pp. 155-159.

3. A. Kantama, C. Prapainainar, P. Narataruksa and P. Hunpinyo. “Economic
Potential of Diesel-like Renewable Fuel Production from By-product of Palm Qil Refining
Process.” (2015). The International Conference on Advanced Materials, Structures and
Mechanical Engineering, May 29 - 31, Incheon National University, Incheon, South Korea.
pp. 169-173.

4. W. Chaiwang, A. Theampetch, P. Narataruksa and C. Prapainainar.
“Numerical Sudy of Micro-reactor Inlet Geometry for Fischer-Tropsch Synthesis.” (2015). The
International Conference on Advanced Materials, Structures and Mechanical Engineering,
May 29 - 31, Incheon National University, Incheon, South Korea. pp. 259-262.

5. W. Chaiwang, N. Jermkhun, C. Prapainainar, P. Prapainainar, P. Narataruksa
and S. M. Holmes. “Performances of Direct Alcohol Fuel Cells Using Nafion® / functionalized
Mordenite Composite Membranes.” (2013). 2013 International Conference on Alternative
Energy in Developing Countries and Emerging Economies (AEDCEE), May 30 - 31, 2013,
Pullman Bangkok King Power, Bangkok, Thailand, pp. 314-317.

6. P. Prapainainar, T. Imyen, N. Pipatjedsadakul, and C. Prapainainar. “Proton
Conductivity and Ethanol Permeability of Silane Treated Mordenite/Nafion Composite
Membrane for Direct Ethanol Fuel Cell.” (2013). 2013 International Conference on
Alternative Energy in Developing Countries and Emerging Economies (AEDCEE), May 30 —
31, 2013, Pullman Bangkok King Power, Bangkok, Thailand, pp. 318-323.

o/

nuATeRARaWlu TSR

5. N.  Chutichairattanaphum, P.  Narataruksa, K.  Pana-Suppamassadu,
S. Tungkamani, C. Prapainainar and T. Sornchamni. “CFD Simulation of Raschig Ring Packing
Patterns in a Pilot Scale: Prediction of Mean Residence time.” (2016). 2158153810 15:mAlulag

n&nNITy, vol. 12, pp. 87-101.

3.2.3.10 UNWATUNS 235UNA

NuARefiaRuRluTIIsERUIUINR

1. S. Sangsuradet and P. Worathanakul, Simulation of CO, Adsorption to
Enhance Adsorbent Material Efficiency, Key Engineering Materials, Vol. 777, pp. 251-255,
2018.



81 umg.2

2. A. Kongnoo, S. Tontisirin, P. Worathanakul, C. Phalakornkule. “Surface
Characteristics and CO2 Adsorption Capacities of Acid-Activated Zeolite 13X Prepared from
Palm Oil Mill Fly Ash.” (2017). Fuel, vol. 193, pp. 385-394.

2. A. Kongnoo, P. Intharapat, P. Worathanakul and C. Phalakornkule.
“Diethanolamine Impregnated Palm Shell Activated Carbon for CO, Adsorption at Elevated
Temperatures.” (2016). Journal of Environmental Chemical Engineering, vol. 4, pp. 73-81.

3. P. Worathanakul, T.Layakul and P.Juengsura. “Kinetic Model of Nitric Oxide
Reduction on CuFe/SUZ-4 Catalyst in Packed Bed Column.” (2015). International Journal of
Chemical Engineering and Applications, vol. 6, pp. 450-454.

4. Patcharin Worathanakul and Nattachar Rakpasert, Influence of Different
Preparation Methods of Copper Loading on Na-Y Zeolite for Green Gas Emission, International
Journal of Environmental Science and Development, Vol. 7, No. 12, December 2016, pp.885-
888.

5. N. Nachat, P. Tobarameekul and P. Worathanakul. Activated Carbon from
Bagasse for Syrup Decolorization as an Alternative for Waste Management and the Assessment
of Carbon Footprint.” (2014). Environment and Natural Resources Journal, vol. 12, pp. 66-73.

6. N. Jaroonvechatam, P. Sansuksom, P. Worathanakul and P.
Kongkachuichay. “SUZ-4 Zeolite Synthesis Derived from Rice Husk Ash.” (2013). Chiang Mai
Journal Science, vol. 40, pp. 109-116.

7. C. Pornrattanapimolchai and P. Worathanakul. “Physicochemical Properties
and Different Sequence of Metal Loading (CuFe) Over Nanoporous of SUZ-4 Zeolite.” (2013).
Journal of Nanoscience and Nanotechnology, vol. 13, pp. 3110-3114.

8. P. Worathanakul, P. Mothong and P. Engkawara. “Fe;0s-SiO,
Nanocomposite Derived from Bagasse Ash for Cr(VI) Removal.” (2013). Journal of Biobased

Materials and Bioenergy, vol. 7, pp. 219-222.

uiTeitaueluiivszasivnisszauuunei
1. Patcharin Worathanakul, Suchitra Pombubpha, Sumitra Yupeam Synthesis of
Lithium Orthosilicate (LisSiO4) Derived from Bagasse Ash for CO, Adsorption, International Congress
on Chemical, Biological and Environmental Sciences, section chemical science, May 1-4, 2018,
Hokkaido, Japan, pp.55-62.
2. Patcharin Worathanakul,  Nuntudchaporn Klinpol and Totsapon Sarai,
Innovation of CO2 Adsorption with Li/Zeolite A Derived from Bagasse Ash, Proceeding of Universal

Academic Cluster International Spring Conference in Osaka, 12-14 April 2017, pp. 97-102.



82 umg.2

3. Patcharin Worathanakul and Patchaya Tobarameekul, Development of NaY
zeolite derived from biomass and environmental assessment of carbon dioxide reduction,
Proceeding of Bangkok Conference, 2016 International Conference on Advances on Clean
Energy Research, April 16-18, 2016, Bangkok, Thailand, pp.61-63.

4. P. Tobarameekul and P. Worathanakul. “NaY Zeolite Derived from
Bagasse Ash for Carbon Dioxide Capture.” (2015). The 5™ International Conference on
Green and Sustainable Innovation (ICGSI 2015), November 8-10, 2015, Pattaya, Thailand.
pp. O-87.

5. J. Sukka and P. Worathanakul. “HY Zeolite Synthesis from Rice Husk Ash
for Catalytic Degradation of Recycled Polyethylene.” (2015). The 5% International
Conference on Green and Sustainable Innovation (ICGSI 2015), November 8-10, 2015,
Pattaya, Thailand.  pp. 0-88.

6. P. Worathanakul, T. Layakul and P. Juengsura. “Kinetic Model of Nitric
Oxide Reduction on CuFe/SUZ-4 Catalyst in Packed Bed Column.” (2015). The 2"
International Conference on Chemical and Food Engineering (ICCFE 2015), April 6-7, 2015,
Kyoto, Japan. pp. 22.

7. P. Tobarameekul and P. Worathanakul. “Development of Carbon
Footprint Labeling for Sugar Product.” (2014). The 4™ International Conference on Thai
Institute of Chemical Engineering and Applied Chemistry Conference (ITIChE), December
18-19, 2014, Chiang Mai, Thailand. pp. 67.

8. N. Nachat, P. Tobarameekul and P. Worathanakul. “Preparation and
Carbon Footprint Assessment of Activated Carbon from Bagasse for Syrup Decolorization as an
Alternative for Waste Management.” (2014). The 4™ International Conference on Green and
Sustainable Innovation (ICGSI) and The 3rd LCA AgriFood Asia 2014, May 22-23, 2014,
Bangkok, Thailand. pp. 61.

9. P. Worathanakul, U. Kunsit and N. Sankasem. “Ultrasonic-Assisted
Synthesis of SUZ-4 Zeolite.” (2014). The 4™ Annual Conference on Engineering and
Information Technology (ACEAIT), March 28-30, 2014, Tokyo, Japan. pp.929-937.

uATeiinaualuiivssgnivimsseiuna

1. Useana Wisudseiiu waz WaSuns assuna. “n1sduasisnalsifelsenau
seAuuily Fes0,-SI0, ntideudosiiioifiuuszansamvaseiloylnaiiu(2558). n1sUssaa
"“nnm'ﬁﬂ'msiumﬁLLazLﬂﬁﬂsanﬁumﬂizm«-ﬂma (Al 25), Yuii 8-10 NHAINTEU 2558,
a 15ausunAns T Wnen wi 0-32



83 umg.2

HAMULAIVTOTEUEEY AsIuTantiage

1. fFung 2ssuna. (2558). “ulumelulafuardawndon”, qudndnmsiFou
wnnendemalulagnszaoundinssunsinie, njamnumuns, Usewelng, 171 v

2. oy¥ny YAsnvana uasiviums 235una (2557) “fs1 maluladdswinden”, qus
KA S EUIMTINeREmAlulagnsEaRuInaMsEUATIWTE, NTuNNLMIUAY, Useindalne, 281 wil

3.2.3.11 wieunsal AnAniiaed

nuiTeiinRuwlunsmsszivuued

1. P. Kittipoomwong and M. Narasingha. “Emulsification of Water and
Pyrolysis Oil.” (2015). Energy Procedia, vol. 79, pp. 752-758.

2. P. Kittipoomwong and M. Narasingha. “Emulsification of Water and
Pyrolysis Qil by Sorbitol Derivative Surfactants.” (2014). Applied Mechanics Materails, vol.
633-634, pp. 537-540.

3. P.  Subsuksumran, P. Kittipoomwong, M. Narasingha and W.
Soontornrangson. “Stability of Water and Pyrolysis Oil Emulsion” (2014). Advanced Material
Research, vol. 953-954, pp. 1238-1241.

uiteitaueluiivszasivnisszauunei

1. P. Kittipoomwong, C. Poompipatpong, K. Pana-Suppamassadu and M.
Narasingha. “Production and Engine Performance Characteristics of Pyrolysis Oil from Recycled
High Density Polyethylene.” (2015). 5™ International Conference on Engineering and
Applied Science (ICEAS 2015), July 20-22, 2015, Sapporo, Hokkaido, Japan. pp. 240-247.

2. P. Kittipoomwong. “Dissipative  Particle Dynamics of Colloidal
Suspensions.” (2015). The 5™ International Conference on Thai Institute of Chemical
Engineering and Applied Chemistry Conference (ITIChE), November 8-10, Pattaya, Thailand.
pp. 0-49.

muiteitausluiivszanivnisszauena

1. ulaiudt anssanssw, Unsal Anfgiiaed way W3ee thandy, weinssunisiva
votianansossialsunneya3an, (2557) MIUsznivIn1siAnssaalivasndussenduiilssmea
Ine (aSeft 24), Juft 18-19 Sueu, Wesluyd, Usenelne witih 342-347.

3.2.3.12 WNEAA AUARIUNS

nuddsinRuWlunsasszivuIuYa

1. P. Kongsupapkul, K. Cheenkachorn, S. Tontisirin. “Effects of MgO-ZSM-23
Zeolite Catalyst on the Pyrolysis of PET Bottle Waste.” (2017). KMUTNB: International Journal
of Applied Sciences and Technology (accepted). 10(3) (2017). pp. 205-211.



84 umg.2

2. A. Kongnoo, S. Tontisirin, P. Worathanakul, C. Phalakornkule. “Surface
Characteristics and CO2 Adsorption Capacities of Acid-Activated Zeolite 13X Prepared from
Palm QOil Mill Fly Ash.” (2017). Fuel, vol. 193, pp. 385-394.

3. S. Tontisirin. “Synthesis and Characterization of Co-Crystalline Zeolite
Composite of LSX/A.” (2017). Microporous and Mesoporous Materials, vol. 239, pp. 123-129.

4. S. Tontisirin. “Highly Crystalline LSX Zeolite Derived from Biosilica for
Copper Adsorption: The Green Synthesis for Environmental Treatment.” (2015). Journal of
Porous Materials, vol. 22, pp. 437-445.

muiteitausluiivszaivnisssAuuunYA

1. S. Tontisirin. “Fast Synthesis using Seeding Technique of Novel Zeolite
MCM-71 as Green Catalyst for Isomerization and Dewaxing Processes.” (2016). The 6™
International IUPAC Conference on Green Chemistry, September 4 — 8, Venice, Italy. pp.
307.

2. S. Tontisirin. “Synthesis and Characterization of Intergrowth Zeolite
Composite LSX/A.” (2015). The International Symposium on Zeolite and Microporous
Crystals (ZMPC2015), June 28 - July 2, Sapporo, Japan. pp. 164.

3. S. Tontisirin and P. Naruemitpanichkul. “Influence of KOH on Phase
Induction of Zeolite LSX.” (2014). The 4™ International Conference on Thai Institute of
Chemical Engineering and Applied Chemistry Conference (ITIChE), December 18 - 19,
Chiang Mai, Thailand. pp. 449-454.

NAUENSUNS
1. oydnding 3o nszviaumskazgasiunisdauaszidleladidonduiinddnie (wea

v '
aa

waldnd) AlfunRuwazUinnsgnuadlaglduna@dnianwnaud wwail 10579 Buidllodud 17 L.e.
2557 1@viiAve 1403000609 senliideiun 14 a.A 2558.

3.2.3.13 UNENHVIAT IRARAANSTE

nuddsiaRuWlunsasszivuIued

1. S. Kirdponpattara, A. Khamkeaw, N. Sanchavanakit, P. Pavasant and M.
Phisalaphong. “Structural Modification and Characterization of Bacterial Cellulose-Alginate
Scaffolds for Engineering.” (2015). Carbohydrate Polymer, vol. 5, pp. 146-155.

2. J. Kingkaew, S. Kirdponpattara, N. Sanchavanakit, P. Pavasant and M.
Phisalaphong. “Effect of Molecular Weight of Chitosan on Antimicrobial Properties Tissue
Compatibility of Chitosan-Impregnated Bacterial Cellulose Films.” (2014). Biotechnology
Bioprocess Engineering, vol. 19, pp. 534-544.



85 umg.2

3. S. Kirdponpattara and M. Phisalaphong. “Bacterial Cellulose-Alginate
Composite Sponge as a Yeast Cell Carrier for Ethanol Production.” (2013). Biochemical
Engineering Journal, vol. 77, pp. 103-109.

4. S. Kirdponpattara, B.Z. Newby and M. Phisalaphong. “Effect of Oxygen
Plasma Treatment on Bacterial Cellulose-Alginate Composite Sponge as a Yeast Cell Carrier for
Ethanol Fermentation.” (2013). Advanced Material Resarch, vol. 724, pp. 1150-1153.

5. S. Kirdponpattara, M. Phisalaphong and B.Z. Newby. “Applicability of
Washburn Capillary Rise for Determining Contact Angles of Powders/Porous Materials.” (2013).
Journal Colloid and Interfaces Science, vol. 397, pp. 169-176.

muiTeitausluiivszaivnisssAuuunYA

1. S. Kirdponpattara, B.Z. Newby. and M. Phisalaphong. “Effect of Oxygen
Plasma Treatment on Bacterial Cellulose-Alginate Composite Sponge as a Yeast Cell Carrier for
Ethanol Fermentation.” (2013). The 2013/2nd International Conference on Energy and
Environmental Protection, April 20-21, 2013, Guilin, Chaina. pp. 1150-1153.

3.2.3.14 WNEFINS WAaNanFY

NATeiARaWlusEssERuLIINNA

1. S. Wongsakulphasatch, F. Nouar, J. Rodriguez, L. Scott, C. Le Guillouzer, T.
Devic, P. Horcajada, J.M. Greneche, P.L. Llewellyn, A. Vimont, G. Clet, M. Daturi, and C. Serrea.
“Direct accessibility of Mixed-Metal (lll/Il) Acid Sites through the Green, Scalable and Rational
Synthesis of Porous Metal Carboxylates.” (2015). Chemical Communications, vol. 51, pp.
10194-10197.

2. S. Wongsakulphasatch, W. Kiatkittipong, J. Saiswat, B. Oonkhanond, A.
Striolo, and S. Assabumrungrat. “The adsorption aspect of Cu?* and Zn?* on MCM-41 and SDS-
modified MCM-41.” (2014). Inorganic Chemistry Communications, vol. 46, pp. 301-304.

3. P. Piroonlerkgul, W. Kiatkittipong, S. Wongsakulphasatch, F. Aiouache, and
S. Assabumrungrat. “Evaluation of performance and operation viability of non-uniform
potential solid oxide fuel cell fuelled by reformed methane.” (2014). Journal of Power
Sources, vol. 246, pp. 719-728.

4. W. Kiatkittipong, S. Phimsen, K. Kiatkittipong, S. Wongsakulphasatch, N.
Laosiripojana, and S. Assabumrungrat. “Diesel-like hydrocarbons production from
hydroprocessing of relevant refining palm oil.” (2013). Fuel Processing Technology, vol. 116,
pp. 16-26.



86 umg.2

5. S. Wongsakulphasatch, W. Kiatkittipong, and S. Assabumrungrat.
“Comparative study of fuel gas production for SOFC from steam and supercritical-water
reforming of bioethanol.” (2013). International Journal of Hydrogen Energy, vol. 38, pp.
5555-5562.

6. S. Wongsakulphasatch. “An overview of applying surfactants to modified-
functionalized nanoporous materials for metal ions sequestration.” (2013). Engineering

Journal, vol. 17, pp. 29-37.

4. sadUsznauieafuUszaunnsalniaauy

delvivadindauantAfmuizaniiauiuaruszaunisaisuiduiidosnisves
AUsENOUNITADWEN1sUTENIUIV AN NanansimInssumansUudn a1v3ainssuad 39
fvualiin@nwidedinauniafiRluanuiiussneunmsiugaamnssnaiiuag/miognaimnsu
uq MAendes mhsmddeianasgvioontu vie sumiudiiutevtesniaisimnssuiailugas
mﬂmsﬁﬂmq@%’amm%ﬁﬁ 3

asfUsznauefulszaumsninirauuansnaginedenedaay il

4.1 WAIFIUNENISITEUIvRsUsEAUMSAlANAGUIN

1) UnfAnwlvinwen1sUURN1sMIeN199119I85991na014UTENBUNIT AABAIULIAIY
dilalunguiuazmsuszandldndnnisengg ugnamnssunndstu

2) ﬁfﬂﬁﬂw’lmmiayjmﬂﬁmmg”ﬁ"lﬁﬁaumiuﬂﬁLLf’ﬂm{Jzymsmq laeeamungay

3) sz dpvitdelunisiau nstiuyweduius WhladausssuvessdnswasUsudayineu

Suwfiugdula
4) In15UsEiuranIsHNUINAnUARNIY JymNnuuasdoLauslugsnge
4.2  %29a0

FumAnsAnyIgeFouvestulil 3 S1uau 240 $2l Aeututudi 4
4.3 NITIALIAMATANTINEDY

Jouduaaitu 1 npggieu
Yon
foyaaguiRerfumsiavilassnunieaiide
51 @Ae5uelagge

ioanumFonvesindnwideudignisuszneuindnais dndAnwiazlddnsinlasaanud

MUANYINUNITNNIATIUNTDUIRY

WNertesiunuinidmnssueivseainineitoaia duwuimisdmsunis@ng nsivdoya n1s

o w

a ¢ P = AV v ) I3 =
WA agUna tauauwuzkuImmInsuidymnsenuilassyliluingussasivedlasenu tneliaau
AN YU IURNULHUNITAN Y A9



87 UAD.2
Ui 4 aransdned 1 amzdoudnn 010313401 Tasswdmnssuedl 1 lnefidesnunves
nsameifuinifetindnudesdeuriuivdnmaimnsanaiiogedes 2 lu 3 vietuagtunae
fdvefivdnwilasesdmnssuadl 1
Ui 4 pennsdnedl 2 amsdewden 010313402 Tassendmnssued 2 Tneifldermun
MNUNANYIABIABUNIUITT 010313401  TASINWIAINTTULAL 1 Noy

5.2 11A3FIUNANISISEUS
fanuannsasurndoys Jnssivssdulgmidensinw duszinana e
wazysaIn1IANInIanssuaiiluunlelynivazasy vsemuuinidlddseloviainua
nsfinw wenaniitinAnundsanansofindnuenisUftinuuasmsianusuulb
53  @aan
aAnsAnAl 1 wag 2 vesdmsAnwdl 4

54 dwuniein
AMamMsAnA 1§19 1 miedn
AAMsAnIA 2 $1uau 3 miefn
534 4 e
55  NsATEUNIS
TWdoyatnarsuaznsdmuatilusnislidiuinwiainerarsdivinen aaivim
w3unsindons st sewiuiianeg dwiunisdaemeadamansuazaoufinned sauanisdn
Usganuauiumiaeaiusieg fanielusazatsuen fnsdavirtuiinnislidiuine uaslideya
U181 MUUANTT wazdlfagrauauuu(guwuy) Tunsvienanstayitiay wasUSeyainug
5.6 nszuauMsUsEIUNG
MAdene dadsnmenssunsfiiedes evssdiulassnu lnednAnwasdesdudunis
iauattelasany aoumnufninii (fefugnnansfinudl 1) aeudssdunagatie (fefugana
nsfnwfl 2) wagihguiduaguvesnenulassnumuuurlesufiniaiss fuun



88 umg.2

unil 4 Han1sl3eus nagnsnisauLazn1sUsEIEUNG
1. AsHAUIANANYMENLAYYRITnANY

AANYUTHLAY

NaYNSUIBNINTINVANANY

(1) PUAMEITN ITUFTTY
WAZITTIIUTIUINTIN

inusuazuaniUisulssaunisalianansenusodiay
AaunIentNNANUSURAYO UYL LagNaNTENUAIU
yARATIFanULY kavtangvaneiineItas Tusiegivmieg

3

(2) TauFiugulumansy
Aendesiamanguijuay
mauiReglunaia anse
Uszgnalaegramunzanlunis
Usenauivndn wasfnwsiely

LAUE
Y

nsueunneuluIfeIofeauing
NN ITRWIUTENOUNIANTUI

(3) PUTinBENISITEUIMERAULEN

nsdaasulidnAnwAumANUIRLRNMEALEY Y3803
duAutayasiee) Wanauagnaluladingg

(4) MMUATIEFUT NITUITMTINNTS
wazn1sviedungy

nMsvisgnukaznsilaueNauvein@nwilusein
' o < = @ = v & Y o Yo
A19°) NMINNUdUNguaInaINanlasuNUluyUILaE3IN

[J < 1
NIVULTUNGY

(5) PuyAFNAN

INTAOAWNINITINITANAIUIYUATNN N Ny weduTusTy
U

(6) AurnwenIunalulad

ADLNILADS

duasubiindnwidnldmalulaglunisienusiingg siuds
nsldnalulaglunmsiiudeyaiiienisdndula wiewiionts
UIsueg1aiuseansam

2. mswauman1siteuiludaziiu

2.1

AMEITU 3UTITU

2.1.1  HANSIEUZAIUANISIIN AIUSITY

1)

2)

dilawazsuddluausssulve assndnluanevesssuuausssy 30595
Fuans wazdedndaain

Aty pseraLan Sullnvaurenueskardeny w1snngseilounazdoUsdu
A9 VOIDIANTHATAIAL

fingenuduiiuazdnig awnsavhaulungdene annsawdlodednuds
mudfumNdRey iesnansuazSuiliudniiuresydu savaeawly
A wazAnArIvesa Tyl
au1IndAsEiLarUssiliunansenuannsidanuiniaainssudeyana
sAnsdsnsarAanden

195581UTIUNITINTUALINTN Uazdanusuiinveulugiuziisenauy
endn udadilafsuummadsauresivdnimnssuluusazardusdodin

aufatagiiu



89 umg.2

2.1.2  nagnsnisdeuilldnannsBouifugusssy 33u55Iu
afefmussmuvesesAnaioifunisugnilinusssuuazaiesssuiineny wagilug

n1sufuRnuluivinegedioondn loka Jausssun1sngwiaan Wi NMSWIBseY N1589UR199
dussumsussmeiinzaunazdulumussdevvommingrds dndnwdesdiauiuinveuluau
#1499 TlFFuneUmneLazannsavusmiuauld Inodesiisdstadosiieg wu nsliAusigau
nsliaenmstugdu maisnludvansvdednstnging nmsdnwinat waznssinsemludsay
wazitiulvdinisiFouduansenuvesdafinusiiiddeddu veludunisdounaslunsujofon
wenniedimsdaaiunmsviifanssy nadifnudne fiiannAus TNz aSUsTIIRINa Y

2.1.3  NAgNSNTUTLAUNANISISEUIAUANISTIN 385

1)
2)
3)

22 w3

FunalagUsziiiuainn1snseranalun1siseu NN5ENIU Ken1HANLNY
MNANTINAE

Uszidiunansanisaevluneginiifetesiugasssy a3uss5u M3ty vie
ngvsng udu
UsziiiuarnarnusuingeuluntiifldSuneunuiswarn1sidiusiuves
thanwlumshaungy uazAenssudug veaneivn

221 Wan1siFeuiauau;
finnug mmm'ﬂ,wa mmimmiwquwgwumummmmmLﬂm naoAIY
W&NASAd R LavUse EJﬂm‘[,ummmsﬂﬂummwgmmamamiﬂgumimmﬁuw YenaNg

[

o
)=

UNANBIADINAIIULTT

Iﬁlﬁ/iaﬂﬂ’]iﬂ'ﬂﬂi%@\‘]ﬁ?sﬂ’n?ﬂ@u‘] ANYIVDI 1Y me%mam Mﬁﬂﬂ{]‘wlﬂﬂ el

A13AANTT LWEJU’]%J’]iJquJﬂG]ﬁLGﬂU’JGU']%W’Jﬂ’Jﬂ‘iillLﬂiJ muummSﬁmmwmmaﬂﬂiaUﬂauamalﬂu

1)

fpuguay zanudladuadamansiiugiu Inermansiugiu Ianssu
wu%m LaziAsugAIans en1susegndldfuanunsfnd mnssueansi
Fedos wasmsasauianssumanelulad
fauduazarudilaferfundnnisfiddy deludmquiuasufoR T
dommesannnirianiziumdiengsy
aansaysanmsanuluaeinidnuivanuilumansdus Mfedes
annsadiesgsinazufletyni Medsnsiminzay nufsnsusegndld
\sesilofivinyan wu WWsunsuneufmes 1Hudu
a1unsaldanuiuagyinueluainnivivesnu lunisusvendunlelgmiluny
933la

s oA = vy Y
2.2.2 ﬂa&msm‘saau‘vﬂﬂj‘wmmm‘u‘s&lugmuﬂ'smg

I%mst,%‘aumsaaw,l,wLﬁug’{l,%‘amﬂuﬁﬁaﬂmaLﬁulﬂmmLﬁaw'ﬁw%mﬁuq
fnsuaniasuFeuiseninagBounasdiou wagsenineg3oulasaou
AN958UFNUTLTAUNTIATY LU ﬂ'ﬁL%QQL%WWQwnmqqmmmsmm€]
wneevenUszaunisaiiazwanidsudofniiu
ldnsssunisasulasdnauamaluladuazasfnnuilvg nunaumig
FUINTUALIUILAN)

fnsidonmnfnugnu o anuiads

11515 UNTAO UL UUNAUNATUTDIANERNTHI99)



90 umg.2

2.23  nagnsnsUsEliunan1siTeuinuau;

1)
2)
3)
a)

NINAEEUERY  N1TERUNANNAA NMsdauUanunA
A5USZIUINTIBULAZNNTULEUDTIEU
Usziliuannnisasulaseey
UsZiuanuan1siinau

23 dinwgmatdyyn
2.3.1  wansieuianuiinueniadyan

5)

finuAneteiRamI0ia

@1113059U59 Anw) Anszid uae aguussnutyviuazannusenis
a11130An IA51e9 wazwiladymiaudainssulaeg19lssuukaguuLNY
swinsiiteyausenaunmsindulalunisianuldegredivssd@nsam
fumnmisuazaudaveulunisuiulfesdamnuiiiierdesedramnzan Tu
nsiawILinnssuvsesdesanaanuiiAtlfeg1was19assA
annsadududeyauazumsnanuiifinduldfmenues ensSeuinase
Fin uazviusensiasuulamansdauiazmaluladlyie

232 nagnsmssaunldwauinisseuiiuinesmedygn

1)

2)

3)

wunsaeulrin@nwiIanysuinisuaznsussenalinguiaiudnie g
M8y warlassuiiteuningluivsneg
Fesfinistinnszuiunisanetnsaineassd dnsfnnsdunauardulsediudiug
vaatlyvn 1asenu wazdrduaudfyvesamiaie lusuiieruntmun
Bnsunteymnisingg

Trinsiiuteyaiionsusunsiingiuazdnauls uaziausisniseieg Tu
nsifadymuazunUayvnegralviang

2.3.3 nagnsnmsuszliunanisiseuianuineenisyyd

Mlalnen1seentaasunlrindnwiuAtym ssuisnuiAnveInIsuAtym) wagisnisuAtym

Tnensussgndanuinseun vanldeoasunidaiufeddiuionusneg Msusslvinlaannwg

A15Y91891U UALASUNDURNIY NISYLUUNAADU N1SERUFNAI¥AILAENNSaDUTATIUVBY

v =

UNANBINDUIUNITANT

2.4 9inYEAMUFUNUSIENINYARELAZANTURAYDY

2.4.1 wan1siEeuiaurineeanudunussEndnsyanaLazANSURaYaY

1)

du130d0a137UNGUANTINAINYATY KAaZEINITAAUNUIIN T INeLay
Mwssenalaegiedisedniam ansaldanusluaviividnundeans
sodmulalulseifunzay

(%

& Ya a I3 ¢ a o X
aﬁJ']ﬁﬂLUuaiLﬁﬂJLLaﬂﬂUigLWUSLUﬂ']'ﬁLLmGUﬂﬂ']Uﬂ'ﬁmL%Qaﬁqﬂa'ﬁﬁﬂ‘ﬂ\‘i

duiuay
Aus WEoUTILARIAT BBV TIUBIN LB LATYBINGY TINTIL
ANUIEmERLarsneANazaIntunsuiludymaniunisalseg

anunsm LAz SURaseulunTimuIMIsudiawenuLes uazaonndes

AUV TNBE195 DL



91 umg.2

[

E¥nunum nini wardieruiviavevlunisiaumuiiueunang ey
yARBLALITUNGY AnInUSufuagyius LB lug e iuasnald
aehailusEavzam anunsanemlaegaumngauiuanuiuiinyey
5 #3ndrfnaduiudnveuniuaiiudasadelunisiney wagn1sinyd
GRRIRTRR LGN
24.2 nagndnsasuilliwauinsBeuifuinuzainuduiiusszniniyanauazainy
Fuiinvau
fnsdafanssunsBouslumeiniinliinAnyvhaudungy Wy msisenu
mMstnauenany  wazutinnuiuRaveulunuildfuseunine  nasaauiinisasnunsnizes
uyweduiuduazaudugih msiinnsduahmdeyaanmsduntvaiyaradu vieriiuszaunisal
lngdanuaianitlunanisifeuimuinyeaiuduiussenitdiyanawazaiualuisalunis
JuRnvau
243 nagnsn1susEliukan1siteuiiuiinyraud uRuSIEndNyAfnaLazAIY
Suiinvau
UsziuaInnginssuuaznIsuanseanvasindnunlun 15U aueNaunIosey
Twivsnee wiselunisaeulniainsonsaaulassu
25 vinyzmsinseidsiaey nsdeans waznisldmaluladansauma
251  wansBoufuiinuznsiessidiaay msdedns waznsldmelulad
1) fWnwlunsldmeufiomes dwiumaihnuiiferdesivindnlmduedd
2)  Tinwglumsiisendeyalarasaunanealnmansuson SLandana
Usggndsionsuidamiliisadesldedsainsassd
3)  ansousggndltinaluladansaumanaznsdoasiviuateldogiannyay
wazllUseansam
0)  fvinwrlunisiomsdoyarianenism niadeu warnisdenrumnelagld
drydnwal
5) annsaldiniesdiensdinnuaziniesdiensimingsy ieusznevivdnly
aumimnssuiiiedesls
252  nagninsaeuilléwamnnisiFeuifuinuznisiessiidsiaay nsdeaisuas
nsldmalulagansaumea
Jananssunmsiseuiiunedveine lngdnsaeaunsnusedssendldimalulad ns
doansuazinaluladansauma uazflnnisdeanslusuuvusneg asluluseiniifeites dawmien
goniwasAgteuarinsousunslfinaluladansauma
253  nagnsnsUssdiunanisBoufuinuznisiasisiidiaay msdedns uaznns
14 wmalulagarsauna
1) Uszllumallanisdiaue nsiesendeyalagldmaluladansaume
2)  Ussiluananuaansalunisesune nseduse lunanssusne ‘ﬁﬂugmwu
YDINTTVHULAZNITNA



92

WNUTILEAINTTNTEAEANUTURAYIUNINTTIUNANSIIBUSINVENEATE T8I

(Curriculum Mapping)
3.1 namsideuilumsnvasmsivlunnadndnwilufinsmanedsd
ASITU 3UTITU

1. fianusuRaveurenuiadwazdiny TnedidndinuagInansisae

2. faudedng q93n 1dvaay vdunazeany

3. 10717z dAusTIN A5U5TTH

4. Ty n3wiona

5. 1A159N4) SetdeuLaztaUIRUYDIBIANT
A3

1. $udnnIs uwafn uasnnuiiiugin

2. annsaldanuilunisfniwsziliegiadussuy

3. finanuanuivthmanmsuasmaluladiviuasioldegnaseliles

4. anIndnAN3 wann1s waengudluusvendldlaegramunzay

5. anansaysanNMsANNETuransau MAstesldogamnzan
inwen19layayn

1. finszurunsanuaznisndunsesteyastnaduszuy

2. awsnasuussiiu nseid duasizideyatniasie

3. fimwAndisuaisassuasannsausuldesdnnuildetnamnyay

umg.2

4. @usaiAIuINITARILATIZRNoMrUAIs NSuaLaUs LUz LA Iy i zau e

5. anansaysannsanusianhluugoRluaiauseariulanuanumangay
MiNweANUFUNUS Iz UARALALANNTURAYDU

1. fanufuinveulusuagnihiflasuseumne

2. $uilsmnuAniiuvesiBunazyhanusmiugduls

3. W lauaryauSUTIAIULANANTENTINUARBKAL AIURANAIIVINIIAIUE T TY

4. $nunToLdEaUeIniies ATOUATILALDIANT

5. lminensegrausendauaruiRnundnusygiasugianetiies
winwensAassiideiaay msdeasuaznslémaluladansauimne

1. inwelumsldwatialunsanauwasinlUldegvanmeauna

2. annsadessikaziaueteyaliegaliusydnsam

3. anunsaidenldinalulagansaunaliagianunzay

4. anansoUszyndltinaluladansaumealunisdoasldegnaiussansam

5. finurlunisdeansianiann ils eruuasTouldogieiszansam



WHUTILEAINTTNTEANEANUTURAYOUNINTFIUNANTIBUSINMENEATEI18Tv1 (Curriculum  Mapping)

@ arusuliayaunan O auiuiiavausas
1. AMETIY 2.0 |3 vinwgmedyan| 4 vinweanudu | 5. vinwenns
3555 TUSTEVINUARA [ ATIEATIRLAY
- warAusURnYey| msdeas uax
YU )y ~
nsldmalulad
ANTEULNA
112(3|4|5(1]2|3(4)5(1|2|3[4]5]|1|2(3|4|5]1|2(3]4]|5
vanadvdnwialy
n. nguIvInIE
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080103016 MIAUNUINTWISINGY 1 3(3-0-6) O O| e O Ol |©]©]|° i
(English Conversation 1)
. AFUIYIIMEIMERTUATANNAENAS
010313528 anamnITukasnAlulagdde? 3(3-0-6) (O |® |® ® (O O |e ° o ° °
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(Introduction to Information Technology)
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(National Heritage and Civilization)
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(Social, Economics and Politics Dimension)
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(Personality Development)
080303604 Unidinlnelugeunai 3(3-0-6) Ml I B O|© o\ i
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3.3, 3.1, 2.2, 2.3, 5.1, 1.3, 4.2, 3.1, 4.3, 3.1, 43,53
5.2 3.2, 2.3, 2.5, 5.3, 1.5, 4.4, 3.4, 4.5 3.3,
3.3, 2.5, 3.1, 55 4.1, 5.3, 4.5, 42,52
5.3, 3.1, 3.2, 4.2, 54 53
55 3.2, 3.3, 4.4,
3.3, 3.4, 54
4.5, 52
5.1,
55
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2.2, 2.3, 1.5, 2.2, 3.5, 1.2, 4.1, 1.5, 1.5, 2.1, 3.5,
3.3, 3.1, 2.2, 2.3, 5.1, 1.3, 4.2, 3.1, 4.3, 3.1, 43,53
5.2 3.2, 2.3, 2.5, 5.3, 1.5, 4.4, 3.4, 4.5 3.3,
3.3, 2.5, 3.1, 55 4.1, 5.3, 4.5, 42,52
5.3, 3.1, 3.2, 4.2, 54 53
55 3.2, 3.3, 4.4,
3.3, 3.4, 5.4
4.5, 5.2
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55
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NaN13138u3NA1ANIS (Expected Learning Outcomes: ELO) Yasangnsgsnaiun
M13I9HANY ELO U0nguin fiug Iumaienngsy nguignimmaieinssuaiiuasnguiviionianizniu

ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 ELO8 ELO9 ELO10 ELO11
TQF | TQF TQF TQF | TQF | TQF | TQF TQF TQF TQF TQF
21,22, | 22,23, | 18,1522, | 21,22, | 24,35 | 11,12, | 13,41, | 14,15 | 12,15 | 1.4,21,31, | 2535,
3187397 33,52 | 31,32, | 23,2531, | 23,25 | 51,53, | 13,15 | 42,44, | 31,34, | 4345 | 334252 | 4353
33,53, | 32,3345 | 31,32, | 55 | 41,42 | 5354 | 4553
55 51,55 | 33,34, 44,54
5.2
010013016 LBHUKUVIAINTIY 3(2-2-5) o o
(Engineering Drawing)
010113851 dmnssulwinfiugiu 3(3-0-6) o °
(Basic ELectricayl Engineering)
010113852  UjjURnstnfiniugu 1(0-3-1) o o o
(Basic Electrical Laboratory)
010213525 Jan3fnssu 3(3-0-6) o ° o
(Engineering Materials)
010313102 UfUAmsAlawediiugdmivdmnaiall  1(0-3-1) o o o
(Physico-chemical Laboratory for Chemical Engineers)
010313103 AdinAansdEnsUIAINTLAL 3(3-0-6) o o ° °
(Mathematics for Chemical Engineers)
010313104 naransiandmiuaunsallunseuiunis 3(3-0-6) o o o
(Mechanics of Material for Process Equipment)
010313105 ARNIAATHATNGNY 3(3-0-6) o o o o
(Material and Energy Balance)
010313106 nafmansvesluadmsuiansiail 3(3-0-6) o o °
(Fluid Mechanics for Chemical Engineers)
010313107 Qauvwaran3IAINTsuAL 1 3(3-0-6) ° ° °
(Thermodynamics 1)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 ELOS8 ELO9 ELO10 ELO11
TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF TQF
21,22, 22,23, 14,15,22, 21,22, 24,35, 1.1,1.2, 1.3,4.1, 14,15, 1.2, 1.5, 14,21,3.1, 2.5,3.5,
i’]EI’QJ‘U’] 33,52 31,32, 2.3,25,3.1, 23,25, 5.1, 53, 1.3, 1.5, 4.2,4.4, 3.1, 3.4, 43,45 33,4.2,52 43,53
3.3, 5.3, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1,4.2, 53,54 4553
5.5 51,55 3.3, 3.4, 44,54
52
010313108 auuwaranIIAINTsuAL 2 3(3-0-6) o o o o
(Thermodynamics II)
010313109 szUUNTAIE8veslva 3(3-0-6) o o ° °
(Fluid Transport System)
010313110 fiugrun1sanelounIusou 3(3-0-6) o o °
Fundamental of Heat Transfer)
010313111 n1sanslouung 3(3-0-6) o o o o
(Mass Transfer)
010313112 LAdldmsUImnsiALl 3(3-0-6) o o o
(Chemical engineering chemistry)
010313113 AslUsLNTUADNTAILADS 3(2-2-5) o ° o
(Computer Programming)
010313201 eudasadelunsujifnismaed 3(3-0-6) o o o o o
(Safety in Chemical Operations)
010313202 walulagdsinaau 3(3-0-6) o o o o
(Environmental Technology)
010313301 3FIATIUATLUIUNTLAL 3(3-0-6) o ° o
(Chemical Process Engineering)
010313302 UjUAn1sengniIen1ena 3(3-0-6) o ° o o o
(Mechanical Unit Operation)
010313303 UfUANslInUfiRnsemsmhenina  1(0-3-1) o o o o

(Mechanical Unit Operation Laboratory)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 | ELO10 | ELO11
TQF | TQF | TQF | TQF | TQF | TQF | TQF TQF TQF TQF TQF
21,22, 22,23, 1.4, 1.5, 21,22, 24,35, 1.1, 1.2, 1.3,4.1, 14,15, 1.2, 1.5, 14,21, 25,35,
a 33,52 3.1, 3.2, 22,23, 23,25, 51,53, 1.3, 1.5, 4.2,4.4, 3.1, 34, 43,45 3.1, 33, 43,53
18390
33,53, 25,31, 3.1, 3.2, 55 41,42, 53,54 4553 42,52
55 32,33, 3.3, 3.4, 44,54
45,51, 5.2
55
010313304 U{UANSIRMIENIIENITIAINTTULAL 3(3-0-6) ° ° ° ° °
(Chemical Engineering Unit Operation)
010313305 UfUANslInUfiRNsemenhendmnssued  1(0-3-1) o ° ° o
(Chemical Engineering Unit Operation Laboratory)
010313306 Irmnssuuisenalinazniseeniuuinsasufjnsainidl 3(3-0-6) ° o ° ° o
(Chemical Reaction Engineering and Reactor Design)
010313307 msaaﬂLmua{Uﬂimﬂluﬂismumi 3(3-0-6) ° o ° ° o
(Process Equipment Design)
010313308 iAIsWgANENIUAZNITUTEAIUSIAIVNIAINTTULAL 3(3-0-6) ° ° °
(Chemical Engineering Economics and Cost Estimation)
010313309 N1599ALUULINIUNITIAINTTULAL] 3(3-0-6) ° ° ° ° ° ° ° °
(Chemical Engineering Plant Design)
010313310 WARAATHATAITATUANNTEUIUNTT 3(3-0-6) ° o ° ° o
(Process Dynamics and Control)
010313401 lasesudranssuall 1 1(0-3-1) ° o ° ° o ° o
(Chemical Engineering Project 1)
010313402 1As991U3FINTIULAL 2 3(0-9-3) ° o ° . o . o
(Chemical Engineering Project II)
010313403 &unuNIFINTTULALl 1(0-3-1) o o

(Chemical Engineering Seminar)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 ELO10 ELO11
TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
21,22, 2.2,2.3, 1.4,15,22, 21,22, 24,35, 1.1,1.2, 1.3,4.1, 1.4, 1.5, 1.2, 1.5, 1.4,21,3.1, 2.5,3.5,
i’lﬁﬁﬂﬂ 3.3,52 3.1, 3.2, 2.3,25,3.1, 2.3, 2.5, 5.1, 5.3, 1.3, 1.5, 4.2, 4.4, 3.1, 34, 43,45 33,42,52 43,53
33,53, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1, 4.2, 53,54 45,53
55 51,55 3.3, 3.4, 44,54
52
010313501 walulagUlnsideu 3(3-0-6) o ° o
(Petroleum Technology)
010313502 wialulagUlnsiadl 3(3-0-6) o o o
(Petrochemical Technology)
010313503 N5LUIUNITAYTIIUYIA 3(3-0-6) ° ° o ° o ° o
(Natural Gas Processing)
010313504 NT¥UIUNTVILAAIIUTEVE 3(3-0-6) ° ° ° ° o °
(Gas Purification Processing)
010313505 WaveidenymisimnssuaiiiunalulagUlnsideu 3(3-0-6)
wazUlnsial o o o o
(Selected Topics in Chemical Engineering Petroleum
and Petrochemical Technology)
010313510 AINNUFIUYDNIAINTIUT AL 3(3-0-6) ° o ° o ° o
(Introduction to Biochemical Engineering)
010313511 wialulagnisinnsou 3(3-0-6) ° ° ° o o o
(Corrosion Technology)
010313512 wialuladifouaznszmulownu 3(3-0-6) o ° o o ° o
(Introduction to Pulp and Paper Technology)
010313513 waluladnsslaAansemulowdu 3(3-0-6) o o o o o o
(Introduction to Paper Recycling Technology)
010313514 wialulagn1sudnuazonide 3(3-0-6) o o o o o o

(Pulping and Bleaching Technology)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 ELO10 ELO11
TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF
21,22, 2.2,2.3, 14,15, 2.2, 21,22, 24,35, 1.1,1.2, 1.3,4.1, 14,15, 1.2,1.5, 14,2.1,3.1, 2.5,3.5,
'i’lﬁla‘lﬂ 33,52 3.1, 3.2, 23,25,3.1, 23,25, 5.1, 53, 1.3, 1.5, 4.2,4.4, 3.1, 3.4, 43,45 33,4.2,52 43,53
3.3, 5.3, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1,4.2, 53,54 45,53
55 51,55 3.3, 3.4, 44,54
52
010313515 waluladroaasunuazasusuanInia 3(3-0-6) o o o o o
(Colloid and Surfactant Technology)
010313516 vanfiugIuLaznsUsEENARILTIUfRsen 3(3-0-6) o ° o o ° o
(Fundamental and Application of Catalyst)
010313517 walulagweodes 3(3-0-6) o ° o o ° o
(Polymer Technology)
010313518 nAlulagianuiluilowu 3(3-0-6) o o o o . o
(Introduction to Nanomaterials Technology)
010313519 h¥aidenmaimnssuniiunalulagian3(3-0 -6)
(Selected Topics in Chemical Engineering Material ® ® ® )
Technology)
010313520 AnssunIselng 3(3-0-6) ° ° ° o o °
Combustion Engineering
010313521 n1suaRaLIAINILAL 3(3-0-6) o o o
(Lubrication for Chemical Engineers)
010313522 wialuladiwaaltoinas 3(3-0-6) o o
(Fuel Cell Technology)
010313523 waluladazen 3(3-0-6) ° ° ° o ° o o ° o
(Cleaner Technology)
010313524 nsUnUawazdLEe 3(3-0-6) ° ° ° o o . o
(Water and Wastewater Treatment)
010313525 3AINTTUNANTIEDINA 3(3-0-6) ° ° ° o o . o

(Air Pollution Engineering)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 ELO10 ELO11
TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF | TQF
21,22, 22,23, 14,1522, 21,22, 2.4, 3.5, 1.1, 1.2, 1.3,4.1, 14,15, 1.2, 1.5, 1.4,21,3.1, 25,35,
’i’lﬁla‘m 33,52 3.1, 3.2, 23,25,3.1, 23,25, 5.1, 53, 1.3, 1.5, 4.2,4.4, 3.1, 3.4, 43,45 33,4.2,52 43,53
33,53, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1,4.2, 53,54 45,53
55 51,55 3.3, 3.4, 44,54
52
010313526 WasUM WY 3(3-0-6) o o o o o
(renewable Energy) .
010313527 AAINTTUNAIIULALAILINA DU 3(3-0-6) o ° o ° o
(Energy and Environmental Engineering)
010313529 hdaidenmadmnssuaiiiumealuladndsnu  3(3-0-6)
WAZAILINADN o ° o o
(Selected Topics in Chemical Engineering Energy and
Environment Technology)
010313530 nsvhasdusaznmsusuemadmsuiansiagl 3(3-0-6)
(Refrigeration and Air Conditioning for Chemical ® ® ® ® L]
Engineers)
010313531 NMTAATIENLATDDNLUUTEUUNNANUTOY  3(3-0-6) ® ® ® ° ° ® °
(Thermal Process & System Design and Analysis)
010313532 nsldmuimesiuniseantuuynImnssuail  3(3-0-6) ° ° ° o o o
(Computer-aided Design in Chemical Engineering)
010313534 gUNIRINISAIUANNTTUIUNS 3(3-0-6) ° ° o o
(Process Control Instrumentation)
010313535 nallALsuveINsmIvaNLUUlaundy 3(3-0-6) ° ° o o
(Additional Techniques of Feedback Control)
010313536 N13AIUANEYSRLuRveiiLead 3(3-0-6) o o o o

(Automatic Control of PLC)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 ELO10 ELO11
TQF | TQF TQF TQF | TQF | TQF | TQF TQF TQF TQF TQF
21,22, 22,23, 14,1522, 21,22, 24,35, 1.1, 1.2, 1.3, 4.1, 1.4, 1.5, 1.2, 1.5, 14,21, 3.1, 25,35,
i']EJ%‘?j'] 3.3,52 3.1, 3.2, 2.3,25,3.1, 2.3, 2.5, 5.1, 5.3, 1.3, 1.5, 4.2, 4.4, 3.1, 34, 43,45 33,4.2,52 43,53
33,53, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1, 4.2, 53,54 45,53
55 51,55 3.3, 3.4, 44,54
5.2
010313538 vdaidenmyimnssueisiumalulagnseenuuy 3(3-0-6)
WAYAIUANNTZUIUNTS o o o o
(Selected Topics in Chemical Engineering Process Design and
Process Control Technology)
010313540 Floladuazmsussendldnuluagnaivnssy 3(3-0-6) . o . o o o o
(Zeolite and its Industrial Separation and Catalysis)
010313541 3AINTTUMAINIUIINAIUTOU 3(3-0-6) ° ° ° o o ° o
(Thermal Power Engineering)
010313542 vaslmafitudeunarnsinawuuiildledaladen  3(3-0-6) . . o o
(Complex fluids and non-Newtonian flows)
010313543 fiugnunginssunisivauasieiosdieTangfnssy 3(3-0-6)
nslva ° ° ° °
(Introduction to rheology and rheometry)
010313544 n1slvaviangignia 3(3-0-6) o o o
(Multiphase Flows)
010313545 War@RSANIMALTALIN 3(3-0-6) o o o
(Computational Fluid Dynamics)
010313545  warnansn1slialdaiuie 3(3-0-6) ° ° °
(Cgmputational Fluid Dynamics)
010313546 LAsRsdRDIMAlUgRAMNTIURAENTUSEENALY  3(3-0-6) ° ° ° o o ° o

(Industrial Compressor and Process Applications)
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ELO1 | ELO2 ELO3 ELO4 | ELO5 | ELO6 | ELO7 | ELO8 | ELO9 ELO10 ELO11
TQF | TQF TQF TQF | TQF | TQF | TQF TQF TQF TQF TQF
a 21,22, 22,23, 14,1522, 21,22, 24,35, 1.1, 1.2, 1.3, 4.1, 1.4, 1.5, 1.2, 1.5, 14,21, 3.1, 25,35,
I 33,52 3.1, 3.2, 23,25,3.1, 23,25, 5.1, 53, 1.3, 1.5, 4.2,4.4, 3.1, 3.4, 43,45 33,4.2,52 43,53
33,53, 3.2,3.3,4.5, 3.1, 3.2, 55 4.1, 4.2, 53,54 45,53
55 51,55 3.3, 3.4, 44,54
52
010313545 WaFARNSANTMALTAILIN 3(3-0-6) . . .
(Computational Fluid Dynamics)
010313546 \A3psdnomaluanamnssuuasnIsUszendld  3(3-0-6)
’ § ° ° ° ° ° ° °
(Industrial Compressor and Process Applications)
010313547 N1I5USMTIANSRUGURANS 3(3-0-6)
° ° ° ° ° ° ° °
(Operations Management)
010313548 auduguszneunmsuazuinnssudmsuiains 3(3-0-6)
v ° ° ° ° ° ° ° °
(Entrepreneurship and innovation for engineer)
010313549  NNSUTMTIANINANNULAZNITUTENIANGIY 3(3-0-6)
° ° ° ° ° ° ° °
(Energy management and saving)
010313550 lWiwafidwmsuieans 3(3-0-6)
° ° ° °
(Electrochemical Engineering)
010813109 @fneFanTIAINTTLU 3(3-0-6) . .
(Engineering Statics)
040113001 tATdUSUIAINT 3(3-0-6) o o

(Chemistry for Engineers)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO5 | ELO6 | ELOT | ELO8 | ELO9 | ELO10 | ELO11
TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF TQF
21,22, 22,23, 14,15, 21,22, 24,35, 1.1,1.2, 13,41, 14,15, 1.2,1.5, 14,21, 2.5,3.5,
i’]Ej%qj’] 3.3,52 3.1, 3.2, 22,23, 2.3, 2.5, 5.1, 5.3, 1.3,1.4, 4.2, 4.4, 3.1, 34, 43,45 3.1, 3.3, 43,53
3.3, 5.3, 25,3.1, 3.1, 3.2, 55 4.1,4.2, 53,54 45,53 42,52
55 3.2, 3.3, 3.3, 3.4, 44,54
45,51, 52
55
040113002 UjURMseddmsuiaIng 1(0-3-1) o o .
(Chemistry Laboratory for Engineers)
040203111 AMAAEASIAINTIY 1 3(3-0-6)
° ° °
(Engineering Mathematics 1)
040203112  ALAAIEASIAINTI 2 3(3-0-6)
° ° °
(Engineering Mathematics I1)
040203211 ALAAIERTIAINTIHN 3 3(3-0-6) o . o
(Engineering Mathematics IIl)
040313005 Wand 1 3(3-0-6)
° ° °
(Physics 1)
040313006 UjURn1sW@NE 1 1(0-2-1)
° ° °
(Physics Laboratory 1)
040313007 Wand 2 3(3-0-6)
° ° °
(Physics II)
040313008 UfUANsWENE 2 1(0-2-1)
° ° °
(Physics Laboratory II)
040503011 adRdmsuIrnsiaginine A1ans 3(3-0-6) o o o

(Statistics for Engineers and Scientists)
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PROGRAM OF STUDY FOR CHEMICAL ENGINEERING (2561)
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l.‘w-" Ll,)lh 1 ™ el Basic Elecurical Chem. Engr. T chem Engr. (E]I:e,? ’i{f{;tﬂ::: o Chem Engr. ¢ Chem Engi g
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a a = N a Y} Yo v & Y]
ANAIYIIAINTIULAN AUNUAIINYI1AY lﬂﬂWWUQImGULﬂuigUULa"U 9 %an

Qg

[

WanT 8-9 Arfus AU LWy 5 ssuvalunyuaddl
01-09 = wauRvunalulagUlnsideulasllnsiall
10-19 = wyusdynalulad Tan
2029 = wruBrwaluladndsnuuazangoy
30-31 = WINIPWMALULAENITORNKUULAZATUANNTZUIUNIS
40-50

v WRLLALANgRIUTUUTE 2561

— yan?l 7 Mun3Y LUdlaeall

1 = nduanuditugumdlmnssad

2 = NRUAMINIAUNITUTEENANIIAINTTULAL

3 = NAUAINIATUNITERNLUULAZNNTIANITITNNY
4 = lpsesnudmnssuad wagduun

5 = Jyuden

_wanil 6 sEAUNISANE SzAuUlees (03)

wani 5 a1vvIenssuLal (1)
wani 3-4 A1AIVIIAINTTULAL (03)
wandM 1-2 AuzAAINTSUAans (01)

NN 1 NHUANINUFIUNINIAINTTUAT

010313102

010313103

010313104

010313105

010313106

010313107

010313108

UfTRnsiElaniifiugudmiuimniad
(Physico-chemical Laboratory for Chemical Engineers)
AlpFNaRsaEUsUIMmNILAL

(Mathematics for Chemical Engineers)
namaniiand miugunsailunszuiums
(Mechanics of Material for Process Equipment )
ABNIAFTUAL NN

(Material and Energy Balance)
naransvetlnadmnsuvimnsad

(Fluid Mechanics for Chemical Engineers)
gauVNaMEnIAINTILAL 1

(Chemical Engineering Thermodynamics 1)
UUNAFANANTIAINTTULAT 2

(Chemical Engineering Thermodynamics II)

uAv.2

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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010313110  Mugrunisarelounnuiou
(Fundamental of Heat Transfer)
010313111  na1saelouuia
(Mass Transfer)
010313112  LANEMSUIAINTIHULAL

(Chemical Engineering Chemistry)

IR 2 NEUAINFAIUNTUTEYNANIIAINTTULAL
010313201  avaasadslumsuifnismaad

(Safety in Chemical Operations)
010313202  waluladdsuinde

(Environmental Technology)

VIR 3 NEUAINIAIUNNTOBNUUULAZNIFIANTSTTI9U
010313301  AAINTIUNTEUIUNTLAL
(Chemical Process Engineering)
010313302  UUAMsnIenIgnIena
(Mechanical Unit Operation)
010313303  UjUAMshdvudinisameniienang
(Mechanical Unit Operation Laboratory)
010313304  UJURANsRNIENEIENITIFINTIUAL
(Chemical Engineering Unit Operation)
010313305  UjUanshudvufuinisemnemihemadamnssuad
(Chemical Engineering Unit Operation Laboratory)
010313306  3Imnssuufidonaiiuaznsesnuuuiniesufnsalini
(Chemical Reaction Engineering and Reactor Design)
010313307  n1seenkuugUnsallunszuIuNg
(Process Equipment Design)
010313308  LATW¥FAIANTLALNITUTEIUTIAININAINTTULAL]
(Chemical Engineering Economics and Cost Estimation)
010313309  N1599NLUULINIUNIIAINTTULAL
(Chemical Engineering Plant Design)
010313310  WAFAASHATNITATUANNTEUIUNIT

(Process Dynamics and Control)

uA.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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YN 4 TASIUIAAINTIULAL tazduNun

010313401

010313402

010313403

1ASIIUIAINTTUAL 1
(Chemical Engineering Project 1)
1ASIUIAINTTUAL 2

(Chemical Engineering Project II)
AULIFINTIULAL

(Chemical Engineering Seminar)

BN 5 Aynden

naudvdumalulaglinsifeuuasUlnsad

010313501

010313502

010313503

010313504

010313505

wialulagUlnsiaes
(Petroleum Technology)
wialulagUlnsiail
(Petrochemical Technology)
ASTUIUNNTAGETTHYR
(Natural Gas Processing)
nsguIuMTuAdluIans

(Gas Purification Processing)

v Y = a =B aa, a a a
PUBLENMNIIFINTSUAL A UALUlagUlnsaeuwasUlng.adl

uA.2

1(0-3-1)

3(0-9-3)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Selected Topics in Chemical Engineering Petroleum and Petrochamical Technology)

1 a 14 IS
nguArIdumalulagian

010313510

010313511

010313512

010313513

010313514

010313515

010313516

Arudiugiuvesimnsuduag

(Introduction to Biochemical Engineering)
walulagnsinnseu

(Corrosion Technology)
weluladifeuasnszmud oy

(Introduction to Pulp and Paper Technology)
welulagnssladansznrulody
(Introduction to Paper Recycling Technology)
wmaluladnmsudauazanide

(Pulping and Bleaching Technology)
wialulagroasounauazasUsuanInE?

(Colloid and Surfactant Technology)
mdniugTusagmIUszgndfaLIUiize,
(Fundamental and Application of Catalyst)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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010313517  wialulagwediues 3(3-0-6)
(Polymer Technology)

010313518 wialuladYaguiludessu 3(3-0-6)
(Introduction to Nanomaterials Technology)

010313519  vhdaidenmademnssualaumalulagian 3(3-0-6)
(Selected Topics in Chemical Engineering Material Technology)

010313540  Flaladuaznisuszandldnulugnainnssy 3(3-0-6)
(Zeolite and its Industrial Separation and Catalysis)

ngudmdumaluladwdsnuuaziuandon

010313520  walulagnisiwnlugd 3(3-0-6)
(Combustion Technology)

010313521  nnswdedudmiulmngiad 3(3-0-6)
(Lubrication for Chemical Engineers)

010313522  wialuladiwadidemas 3(3-0-6)
(Fuel Cell Technology)

010313523  wiAluladazein 3(3-0-6)
(Cleaner Technology)

010313524  msthdntuavinde 3(3-0-6)
(Water and Wastewater Treatment)

010313525  AAINIIUNANILDINA 3(3-0-6)
(Air Pollution Engineering)

010313526  WASUVIYULILY 3(3-0-6)
(Renewable Energy)

010313527  Fenssundsnunasdndey 3(3-0-6)
(Energy and Environmental Engineering)

010313529  shdaidenmaimnssuaddumaluladndsnuiasaundey 3(3-0-6)
(Selected Topics in Chemical Engineering Energy and Environment Technology)

010313541  AAINTIUWSNIUIINAINTOU 3(3-0-6)
(Thermal Power Engineering)

ngu3viaunaluladniseanuuulasAIUANNTEUIUNT

010313530  MshAudulaznsusueniadmsuiensiad 3(3-0-6)
(Refrigeration and Air Conditioning for Chemical Engineers)

010313531  ATILATIZMLAZODNLUUTZUUNNAIILSOU 3(3-0 6)
(Thermal Process and System Design and Analysis)

010313532  AslUARuiamesiuNIToRNLUUNITIAINTTULAL 3(3-0-6)

(Computer-aided Design in Chemical Engineering)



010313534

010313535

010313536

010313538

010313109

010313542

010313543

010313544

010313545

010313546

010313547

010313548

010313549

010313550
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gUNIAINMIAIUANNTEUIUNIS 3(3-0-6)
(Process Control Instrumentation)

wadlaLEsuveInIsmIvAuLuuleunau 3(3-0-6)
(Additional Techniques of Feedback Control)
NsMIUANeEnluTRveINLeaT 3(3-0-6)

(Automatic Control of PLC)
v Y = a = YV =
‘Vi'JGU'E]LaE]ﬂ‘VI'N']ﬁ')fﬁilll,ﬂllG‘I'W‘L!L‘Vlﬂi‘lﬂaﬂﬂ'ﬁ@@ﬂLLUULLaSﬂQUQNﬂigUQUﬂqi 3(3-0-6)

(Selected Topics in Chemical Engineering Process Design and Process Control Technology)

syuunsdsnevadla 3(3-0-6)
(Fluid Transport System)

vadlvafidudeunarmsinawuuililedladeu 3(3-0-6)
(Complex fluids and non-Newtonian flows)
ﬁugquamiumﬂ‘waLLazm‘%aaﬁai’quamimm'ﬁlwa 3(3-0-6)
(Introduction to rheology and rheometry)

nsluananeinnin 3(3-0-6)
(Multiphase Flows)

Waran SN valTarIn 3(3-0-6)
(Computational Fluid Dynamics)

\P3sdnoNAlugnanmnIsILay MIUTEENALY 3(3-0-6)
(Industrial Compressor and Process Applications)

MSUIMTINNISBIU UANNS 3(3-0-6)
(Operations Management)

pudugusenauniswazuinnssudmsuimng 3(3-0-6)
(Entrepreneurship and innovation for engineer)

NITUIMITIANITNANURAE N TUTENTANT 19U 3(3-0-6)
(Energy management and saving)

Tnaddmsvieans 3(3-0-6)

(Electrochemical Engineering)
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MANCHESIER
MEMORANDUM OF UNDERSTANDING

ity
er

The Universit
of Manchest

between
Department of Chemical Engineering, Faculty of Engineering
King Mongkut’s University of Technology North Bangkok, Thailand
and
School of Chemical Engineering and Analytical Science

The University of Manchester, United Kingdom

Department of Chemical Engineering, Faculty of Engineering, King Mongkut’s University of
Technology North Bangkok, 1518 Pibulsongkram Road, Bangsue, Bangkok 10800, Thailand,
further referred to as Ch.E-KMUTNB

and

School of Chemical Engineering and Analytical Science, The University of Manchester, Oxford
Road, Manchester, M13 9PL, United Kingdom, further referred to as CEAS

wish to establish programmes of exchange and collaboration in areas of mutual interest.
Additionally, more detailed agreements will be necessary as specific cooperative projects are
developed. This Memorandum will serve as a general framework for cooperation between
the two institutions and is intended to facilitate the discussion of more specific programmes
of collaboration. In particular, the two institutions agreed:

1. To invite authorized officials from the other institution to visit for the purpose of
becoming acquainted with the host institution’s programmes and operation, and
expanding the areas of cooperation.

2. To establish programmes that will enable interested and qualified students to
pursue programmes of study at each other’s institution.

3. To make faculty, staff, and students aware of the academic programmes, research
institutes, and other education resources at the other institution.

4. To identify other areas of possible interest and collaboration.
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The scope of activities under this Memorandum shall be determined by the authorized
persons, taking into account such factors as: compatibility of proposals with the institutions’
missions; existing and planned programme; and resource base. Also the terms of the
activities shall be mutually discussed and agreed upon on writing and signed by both
institutions prior to the initiation of any particular programme of activity.

Both institutions understand that all financial agreements must be negotiated in advance of
any activities and will depend on the availability of funds. This Memorandum does not place
any financial obligation on either institution. Any specific activities that result from this
Memorandum shall be subject to separate legally binding agreements and both parties
agree to negotiate these agreements in good faith.

The Memorandum shall go into effect upon the date of signature by the representatives of
the institutions and shall continue until such time as either institution gives written notice to
terminate the Memorandum. Termination of the Memorandum shall require a minimum of
six-month advance notice and shall be without penalty; otherwise this Memorandum will
remain in operation for a period of 5 years (subject to the availability of funds). The
Memorandum may be revised upon the mutual consent of both institutions.

Both parties agree that this Memorandum confers no legal obligation on either party. This
Memorandum is written in English in 2 (two) copies, both are authentic. As witness to their
consent to this Memorandum the appropriate authorities hereunto provide their signatures.
Despite the statements and obligations expressed herein, this Memorandum is a non-binding
expression of the current intentions of the parties, and neither party will incur nor be bound
to any legal obligations or expense hereunder to the other party until and unless definitive
agreements have been negotiated and approved by the necessary management levels of
each party and executed and delivered by authorized representatives of both parties.

Professor Mike Sutcliffe Associated Professor Dr. Viboon Chunkag

Head of School Dean of Faculty

The School of Chemical Engineering and
Analytical Science (CEAS)
The University of Manchester

United Kingdom

Faculty of Engineering
King Mongkut’s University of Technology
North Bangkok

Thailand

Date‘zc/¥‘/’j

uA.2



130 UAD.2

n133anNsAneInIAna3au

nAnudeadunisiinnuiuniagaamnssadiuna 1 aaggfeu S1uu 240 dalus
AouTududi ¢ sniutindnefiluAnuiumianedelusmasamafidvufinannudilalunisdanis
FYUNITEDUANVIIYIAINTTUANAUNIAIYIAINTTULAL AULIAINTIUAEAST UnINedenalulad
wszaeuInamszuAswile TnsszezinalunisdneriuniinerdearsUssmamdueteton 1 9
A3ANEN



131 UAD.2

Aduminedemaluladwszasundmszunsinie
. s | 9ubdgfb¢b0 __.__?n_l_:ﬁ??nh"ﬁ13ﬂ{?"‘-'-'i.
309 UAPRIANEN TTINMTARVENERTIAINTIUMERT TSR e
avivimnssuadl (nanansuTulss wa. beoe)

wiabimsadumaiaumdngesimnsmmansingn awiyfimnssues vdngrsiuus
WA o¢oe) v@INAIYTIMNTIIAL ANyImnsumans Wuludeauieudes aunasiiasgu

WINgAssEAUANAn® WA, bees WALNTOUNIATIUALATEAUGAUANIILAING WA, el Toe
NIVITRANKIBMS

g uImuAUlLNIRT ae (0)  winsssrUyaRuvninendomaluladnszaaunda
wizunsnile we. bado Tiuiwaiineumrialil Wuanenssumaimumsngasimnssumansiudn
ammiyirnnTsuel (MangnIUTug na. beoe) i

. FFNANTITE AT YT UAdnvana  Usssunssums

o. ANANTINTE A3 AViEdY daagrgeion]  nssmsnsmandineusn
arTsEUTE AT Y imnsauell ansdennssumnand pnaansaliviivendy

o, SBNERTITE ASARY WISONR NTIUMSHYISIAARAMELDN
IR mAlYTImnsuell Animnssumans avmivendainuasmans

& FPEARTINTY ALY amumiwna  neTmEvRaandineuen
sovnarTIsUsESmMAlYTimnsswel eurdmnysurnans aivendusssenans

& AS.MeY willgms NTRUIMIVNAMAMEUDN
UTEW Tnfn Fuwed wous wanafin (Usumelvg) 37im

D, WNUNTNN ganiay NISIMIMsIAAAMEuan
U39 W Tndwes sndifioia S

o, S9NERTIANTY A3 Uasyns Miwmedig  nsmavsnendineuen
aniens

<. sananTvsd aslnsiand Juas NIIUMS

o e nlsnl Wlnien Ny

@0, WNAR Fudnen NS

o6, PNTLUANG Fsoidrned  nIsNs

olo. JUILFNARTIANSEITIUNG Ungeand NTIUMS

@, TOWNARTIE A5l uimoinw  nssums

o, FNANTIANSE ATRYIUNT 13BUNA NTIIM3



132 uPa.2

-9 -

od. TRFNARTNGS ATHTNE wrfuseys NTIUMS

oo, Y wmManT e A wandan  nIsums

oo, HUUMERTINGY ATneng Tunsyaw NIuMS

0. A9.34059U e NTTUNITUAAATIYNT

o, UNATAUEN giviaunuu  nsTumMILag By
wo. Wamuiuda ARsiafine  NIsuMsuaYddIBaIums

d o Juil 0 fiquisu WA eévo

=

(Hhemansa1sdnsing answdiug)
sesa5MTuAdeuIvs
UjuRnsunuednisuf



133 ume.2

FUELEGLTY
n15USUU TN lnangnsIAINTIUANEATUMTIN
#1U13%13AINTTULAY

AUUU W.A. 2556

ANAIBIIAINTTULAL  AUZAAINTSUAENT
UNIINY1AYNA LU AT NTZIDULNATNTZUATLILD



134 UAD.2

nsusulsauilundngasisanssuaansundin
A19139713A9N5TAN  RUUU W.A. 2556
UNIINY1FNALUIATNTLIDUNATNTZUATLN LD

pdngnsatiufnantd  Idfuanuiureunnditnaunmgnssunisnisgaufine  dotuil 28
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wiaNatunisusulsaualy
sdngmaLAn (USuUse wa. 2556) Id3ulddausdnisiinu 2556 asusaumsuiulss (57)
asrlunisusugeunly
5.1 dWunedwlumnaindnuilisasmneiviams S 14 e fil
5.1.1 Wunegdnlungiindeumansiazayudmans mnmivndnuinly 1w 1 mein
010213702 a3581UTsdlUNTUTENDUTVITN 2(2-0-4)
(Work Ethics)
5.1.2 Wungivilungiiviermansuazadnmant mneinAnwialy S1uau 1 9199
010313528  guawnssuuazmaluladdiien 3(3-0-6)
(Green Industry and Technology)
5.13 Lﬁm’m%ﬂuﬂdm%wﬁugmmﬁmﬂiim MRV URNIE 91U 1 5183
010313112  aldmiuiaIngsunadl 3(3-0-6)
(Chemical Engineering Chemistry) Tunansined 2
5.1.4 usgivlungiindnmdmnssy vanadviews $1uu 11 Mg
010313540  #laladuaznisuszynaldaulugnaivnssy 3(3-0-6)
(Zeolite and its Industrial Separation and Catalysis)
010313541  IAINTTUNGINUIINAIINTOU 3(3-0-6)
(Thermal Power Engineering)
010313542 waslvadidudounaymslnanuuitlilyaladou 3(3-0-6
(Complex fluids and non-Newtonian flows)
010313543  fugtumninssunisivauasadosiiotangfnssunisiva 3(3-0-6)
(Introduction to rheology and rheometry)
010313544  n1sbwaviangingnie 3(3-0-6)
(Multiphase Flows)
010313545  waransnshralderuImn 3(3-0-6)

(Computational Fluid Dynamics)
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010313546  iA3eadnenAlugaamnssuLaynsUsEYnALY 3(3-0-6)
(Industrial Compressor and Process Applications)
010313547  AMSUIMTIANSRIUURNNT 3(3-0-6)
(Operations Management)
010313548 anududusznounisuazuinnssudmsuiaans 3(3-0-6)
(Entrepreneurship and innovation for engineer)
010313549  MSUIMITIANTNAINULALNTUTENTANSIY 3(3-0-6)
(Energy management and saving)
010313550  liaddmiuiaans 3(3-0-6)
(Electrochemical Engineering)
5.2 Faseivilumnaivians $1um 5 e fail
5.2.1 daneinlunguindsnumansuazayudmans wneivAnwslu 1wy 1 916397
010813901  asessulumsvieu 1(1-0-2)
(Ethics for Profession)
52.2 é’fm31a%ﬂuﬂfjﬁmﬁugmmﬁmﬂsm NNV URNY WY 2 51879
010313101  #alawadliugiudwsuimnsiad 3(3-0-6)
(Physico-chemical Principles for Chemical Engineers) Tun1An1s@ned 2
040113007 ATIEUNTE 3(3-0-6)
(Organics Chemistry) Tun1AnsAneT 3
5.2.3 fn183LUNGUINTNNIAINTIN YLIATVNANE WU 2 51839
010313533 vinwenmsldlusunsudnsagy 3(3-0-6)
(Commercial Software Using Skill)
010313537  NSUSMTIANITRREVINTSULAL 3(3-0-6)
(Chemical Industry Management)
5.3 USuiAsusviain
5.3.1 WlAnd 1 vy ufn 040303005 sievignuily 040313005
5.3.2 UfoRmsiand 1 sadvidiu 040303006 siadwnfignudly 040313006
5.33 WlAnd 2 v AN 040303007 sWeRvignudly 040313007
5.3.4 UfSRnsiland 2 sadwnidiu 040303008 sadvfignuAly 040313008
5.3.5 UftAnsialidmsuiamng stadvifu 040113002 ssiadwnfignudly 040113002
5.3.6 punuUimnss sWERv LAY 010403001 sHaiviignudly 010013016
5.3.7 Yanimnssy sadvifin 010403002 svaRvignuAly 010213525
5.3.8 afngAnan imnssy SEAv AN 010403003 sHaAvTignuily 010813109
5.3.9 nslusunsuReuiames sadwifu 010403004 siadvfignuAly 010313113
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5.4 Yudsuiomsein
5.4.1 010313110 fiugunismelouaufeu (Fundamental of Heat Transfer)
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Unit Operation Laboratory)
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5.4.3 010313531 N15IATILVHALODNHUUIZUUNIANTBY (Thermal Process and
System Design and Analysis)
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5.4.4 040503011 a@f@ausuirmnsuazininedans (Statistics for Engineers and
Scientists)
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5.4.5 040203111 AAFIEASIAINTIHN 1 (Engineering Mathematics 1)
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USnflanwdid aflm anwsieidles mameyusuasnisduiinseiladdudiaiwemisfuysase uagnns
Uszgnasuuwuudsldimun nallansduiiingn nsdufinsadeinay duiindaldnswuy

AMeSuneTeiviignudly

fladiu aunsdaudsiaiy Adadedn Alauasanusaiios ouius mameyiuserddus
939999MUUTIT MIUsvendveteyius susuuldimun U3ius mallan1smuiius nsussend
YoIUIHUS NIMUTNUS TRy USiuslunsawuy

5.4.6 040203112 ARlAAYERTIAINTSH 2 (Engineering Mathematics 1)
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5.4.7 040203211 AflaA1ER5IAINTIH 3 (Engineering Mathematics 1)
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010313403 dununiAmInssuail (Chemical Engineering Seminar)
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571 010313102 UiiRnsiAlaaiifugiudwsuimnsad 1(0-3-1)
(Physico-chemical Laboratory for Chemical Engineers)
1ea1nT9 1 nan1sdnwd 2 Wu I 2 nen1s@nwd 2
572 080303104  3sngiilon1svinu 3(3-0-6)
(Psychology for Work)
§e91nU7 2 nan1sEnwdl 1180 B9 4 aens@nundl 1
57.3 010313307  n1seenkuugunsallunsyuiung 3(3-0-6)
(Process Equipment Design)
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3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

57.4 010313308  iAsWgANERsLAZN1SUIHINTIANITIAINTIUAL]

§18910TU90 2 A1ANNSANEIN 2 1Wu VN 4 AeNSANEIN 1
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(Chemical Engineering Seminar)
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(Humanities Elective Course)
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6. lassaiamdngnsnenaainisuiulsuily Weweuieuiulasaihafuuasinagiuinsgi

MANERIIEAUUIYINS WA, 2558 VDINTENTNANWITNT UTINgAll

Tnseasnmengns naeiNINTgIU | wangasadul | naeininsgu | wangasusuuse
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2.3 vanavLaenies 6 miwne 2.3 viana Iy naenias 6 vihein
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7.2 A lunangns
7.2.1 vuananwvialy

nangnsatul w.a. 2556 nangnIUsuUFI W.A. 2561
nguAITINTEN NHUAYINTY
W& o3 mheinusseng-UfuR-Anwimenuie) | s o3 mhen(usses-UguR-Anwniunuies)
080103001  N1W1BINgY 1 3(3-0-6) | 080103001  Aw1dINgw 1 3(3-0-6)
(English 1) (English 1)
080103002  A1W1DINGY 2 3(3-0-6) | 080103002  AWDINQY 2 3(3-0-6)
(English 11) (English 1)
080103014  M3\leu 1 3(3-0-6) | 080103014  MSWWBU 1 3(3-0-6)
(Writing 1) (Writing 1)
080103016  NIFAUNUINIIDINGY 1 3(3-0-6) | 080103016  NMTAUNUINTYIBINGY 1 3(3-0-6)
(English Conversation 1) (English Conversation 1)
nauIvIINeIERTLAzANNAERS nguIvIIMEIAENTUAZANINANERT
020003102 welulafasaumnadessu 3(3-0-6) | 020003102  wialuladansaumeidodu 3(3-0-6)
(Introduction to Information Technology) (Introduction to Information Technology)
040713002 e FansaunMLaLlnIwINTg 3(3-0-6) | 040713002  AneransauInualayuINg 3(3-0-6)
(Healthy Science and Nutrition) (Healthy Science and Nutrition)
010313528 @@ mnssukaznAluladaTe? 3(3-0-6)
(Green Industry and Technology)
WsANTE 3
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nauIYIFIRUAIENTLAZIYBATENS

010813901

080303314

080203901

080203902

080203903

080203904

080203905

080203906

080203907

238555ulun5V 9
(Ethics for Profession)
ANII83N

Ineniionisine

(Phychology for Work)

uywdivdany

(Man and Society)
UIANLALDITYTITUVDIVIA

(National Heritage and Civilization)
JAn9damy LAswgiakaznIsod

(Social, Economics and Politics Dimension)
ngvngluiiinusezdnTu

(Law for Everyday Life)
WAsygNINUTInUsedniu

(Economy and Everyday Life)
Lﬁwgmamiﬁamﬁﬁwm%%

(Economics for Individual Development)
g3nNUTInUsEanTu

(Business and Everyday Life)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

ngNAIYIFIRUAIEN T LAY BEAENS

010213702

080303314

080203901

080203902

080203903

080203904

080203905

080203906

080203907

assrusTalunisUsznouivin

(Work Ethics)

WisRnsedn

Iineniienisvie

(Phychology for Work)

uywdiudeny

(Man and Society)
UIANLALDITYTITUVDIVA

(National Heritage and Civilization)
TAn9dany LAsugiakaznIslod

(Social, Economics and Politics Dimension)
ngvangluiinuszdnTu

(Law for Everyday Life)
\AT¥gNANuTInUsedniu

(Economy and Everyday Life)
Lﬁw@mamﬁﬂ'amiﬁmm%im

(Economics for Individual Development)
gsnanuTInUsEaniu

(Business and Everyday Life)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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nangnsatul w.a. 2556

nangnsuuUge w.ea. 2561

ngNAIINAANY
080303501  ul&LAUDA
(Basketball)
080303502  19aLadUDa
(Volleyball)
080303503  LUANUFY
(Badminton)
080303504  @dane
(Dancing)
080303505  wUawnuila
(Table Tennis)
080303506 AUl
(Taekwondo)
080303507  Wnuoa
(Football)
080303508  wiUnnzn3e
(Sepak-Takraw)
080303509  LUme9
(Pétanque)
080303510  ma/lyin
(Taiji/Taikek)
080303511  wunAeY
(GO)
080303512 W1 33

(FIBA 33)

1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

1(0-2-1)

nauIvINaAnE
080303501  UNELNAUDA
(Basketball)
080303502  79awaduaa
(Volleyball)
080303503  LUANUFUY
(Badminton)
080303504  @dane
(Dancing)
080303505  wUalnuila
(Table Tennis)
080303506 AUl
(Taekwondo)
080303507  Wauea
(Football)
080303508  wiUnnzn3e
(Sepak-Takraw)
080303509  1Us@9
(Pétanque)
080303510  lna/lviviin
(Taiji/Taikek)
080303511  wWiINADY
(GO)
080303512 W1 33
(FIBA 33)

1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

1(0-2-1)
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uA.2

nangnsauul w.A. 2556

nangnsusuuge w.A. 2561

AYINUFIUNIAINTTY

SN
040113001

040113002

040113007

040203111
040203112
040203211
040313005
040313006
040313007
040313008

040503011

e
widmsUIAINg
(Chemistry for Engineers)
UuRNselldmsuIans

(Chemistry Laboratory for Engineers)
LPIIBUNIY

(Organic Chemistry)
ANDBNINIVINUFIUNIIAINTTY
AMIAANENTIFINTTH 1

(Engineering Mathematics 1)
ALIAANENTIAINTTH 2

(Engineering Mathematics 1)
AMINAIANTIAINTIN 3

(Engineering Mathematics i)

Wand 1

(Physics 1)

Ufumn1siEnd 1

(Physics Laboratory 1)

Wand 2

(Physics 1)

Ufumn1sWEnd 2

(Physics Laboratory 1)
adRdnIuIFINILaznINeAEnS
(Statistics for Engineers and Scientists)

mhein(ussee-UuR-Anwinienuied)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)

AN
nguvINUFIUNAMAFEATILALINGIAEAS

SN
040113001

040113002

040203111
040203112
040203211
040313005
040313006
040313007
040313008

040503011

93
LpidnsUIMINg
(Chemistry for Engineers)
UudRnsweildmsuiaans

(Chemistry Laboratory for Engineers)

ALIAANENTIFINTIY 1

(Engineering Mathematics 1)
ALIAANENTIAINTTH 2

(Engineering Mathematics 1)
ALIAANENTIAINTIN 3

(Engineering Mathematics Il)
Wand 1

(Physics 1)

Ufumn1sEnd 1

(Physics Laboratory 1)

Wand 2

(Physics 1)

Ufumn1sWEnd 2

(Physics Laboratory 1)
aRdnIUIMINILAaZININE AN
(Statistics for Engineers and Scientists)

Mein(Ussee-UJuR-AnwimenuLes)

3(3-0-6)

1(0-3-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-2-1)

3(3-0-6)
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nangnsatul w.A. 2556

nangnsusuUge w.A. 2561

010113851

010113852

010313101

010313102

010313104

010313107

010313301

010403001

010403002

010403003

010403004

Fennssulnihitugu 3(3-0-6)
(Basic Electrical Engineering)
Ufusnsluinugiu 1(0-3-1)
(Basic Electrical Laboratory)
Walawdinugudmnsuiensall 3(3-0-6)

(Physico-chemical Principles for Chemical Engineers)

ANBBNINIYVINUFIUNMNIAINTTH

RN siaaeinugudmiviamnsad 1(0-3-1)

(Physico-chemical Laboratory for Chemical Engineers)
nafansiandmsugunsallunssuiuns 3(3-0-6)

(Mechanics of Material for Process Equipment )

QauVNARIANSIAINTINAL 1 3(3-0-6)
(Chemical Engineering Thermodynamics |)
AMINTIUNTZUIUNITLAL] 3(3-0-6)
(Chemical Process Engineering)

WHULUUIAINT T 3(2-2-5)
(Engineering Drawing)

AR IAINTTH 3(3-0-6)
(Engineering Materials)

AnAAATIAINTTY 3(3-0-6)
(Engineering Statics)

nslUsunIuADNNILADS 3(2-2-5)

(Computer Programming)

NEUAIYPINUFIUNSIAINTTY

010113851

010113852

010313102

010313104

010313107

010313112

010313301

010013016

010213525

010813109

010313113

Aennssulnihitugu 3(3-0-6)
(Basic Electrical Engineering)
UfuRnstuinugiu 1(0-3-1)
(Basic Electrical Laboratory)
UfTRnsiElaniifugudmuimnaiad 1(0-3-1)

(Physico-chemical Laboratory for Chemical Engineers)
namansiandmsugunsallunssuiums 3(3-0-6)
(Mechanics of Material for Process Equipment )

QUVNAAANTIAINTINAL 1 3(3-0-6)
(Chemical Engineering Thermodynamics |)
ildnsuImnITuLAll 3(3-0-6)
(Chemical Engineering Chemistry)

AN I8V NUFIUNIIAINTTY
AFINTIUNTZUIUNISLAL 3(3-0-6)
(Chemical Process Engineering)

WWHULUVIAINTTH 3(2-2-5)
(Engineering Drawing)

AR IFINTT 3(3-0-6)
(Engineering Materials)

AinYAIENTIAINTTL 3(3-0-6)
(Engineering Statics)

MslUsUNIUADNAIADS 3(2-2-5)

(Computer Programming)
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nangnsatul w.A. 2556

nangnsusuUge w.A. 2561

AYIYNNI9IAINTTULAN

010313103

010313105

010313106

010313108

010313110

010313111

010313201

010313302

010313303

010313304

ARlaFansdausUIMmNTAL

(Mathematics for Chemical Engineers)
AANIAFNTUAT NI

(Material and Energy Balance)
naransveslvadiniuisnsad

(Fluid Mechanics for Chemical Engineers)
QaUVNAANANTIAINTIULAL 2

(Chemical Engineering Thermodynamics 1)
fugnunisaeleurnufey

(Fundamental of Heat Transfer)
nsanelouwla

(Mass Transfer)
Aanudaensdelunsufianismanad
(Safety in Chemical Operations)
UjuRnisiameniieniana

(Mechanical Unit Operation)
sl fianisenieniieniang
(Mechanical Unit Operation Laboratory )
UURNs@mIemhena3mnssuall

(Chemical Engineering Unit Operation)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

3(3-0-6)

ABNANIEATU

010313103

010313105

010313106

010313108

010313110

010313111

010313201

010313302

010313303

010313304

ARpFERsAUsUIMNTAL 3(3-0-6)
(Mathematics for Chemical Engineers)

ABNIAFTUAT NI Y 3(3-0-6)
(Material and Energy Balance)
nafansuesivadnsuImnsiall 3(3-0-6)
(Fluid Mechanics for Chemical Engineers)
QUVNAFNANTIAINTIUAL 2 3(3-0-6)
(Chemical Engineering Thermodynamics II)
fugunisdnelouanudeu 3(3-0-6)
(Fundamental of Heat Transfer)

nsanelouula 3(3-0-6)
(Mass Transfer)

Aanuvasasglunsufuinismiaad 3(3-0-6)
(Safety in Chemical Operations)
Uuiniseneniieniana 3(3-0-6)
(Mechanical Unit Operation)
Yguanshudnufianisenembeniena  1(0-3-1)
(Mechanical Unit Operation Laboratory )
UuRNIsanenihen1admnssuall 3(3-0-6)

(Chemical Engineering Unit Operation)
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nangnsusuUge w.A. 2561

010313305

010313306

010313307

010313308

010313202

010313309

010313310

010313401

010313402

010313403

UfuinisluinuifnisienizniienImnssuail
1(0-3-1)

(Chemical Engineering Unit Operation Laboratory)

AmnssuuFAzeaiiuasniseenuuuiaiesfnsaliad

3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)
nseanuwuugunsallunssuIuns 3(3-0-6)

(Process Equipment Design)
LASEPANENSHATNITUIHEUTIAMNAIAINTTULAT 3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

wmaluladdsndey 3(3-0-6)
(Environmental Technology)
NN59ONLUULTNUNIIAMATTULAL 3(3-0-6)
(Chemical Engineering Plant Design)
WAFNAASKALNITAIVANNTLEUIUNT 3(3-0-6)
(Process Dynamics and Control)

1A5991AAINTINAT 1 1(0-3-1)
(Chemical Engineering Project 1)

1AT9UAAINTTULAL 2 3(0-9-3)
(Chemical Engineering Project )

FUNUNIFINTTULAL 1(0-3-1)

(Chemical Engineering Seminar)
LvhuiheAnunduiiiedusansdng

010313305

010313306

010313307

010313308

010313202

010313309

010313310

010313401

010313402

010313403

v

Ufuinsludnuiinisienzriremamnssuadl
1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)

AenssuUfATenAlikasNIseRNKUUAIBIUNTAIALl

3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)
nseanwuugunsallunseuIung 3(3-0-6)

(Process Equipment Design)
WISEgANARSHaLN13UITINIIAIMNIMINTIUAL 3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

wialuladdwndon 3(3-0-6)
(Environmental Technology)
N1500NLUULTINUMIIAIATTULAL 3(3-0-6)
(Chemical Engineering Plant Design)
WAFNANSUAZNITAIVANNTLUIUNTT 3(3-0-6)
(Process Dynamics and Control)

1AssnuAmINTsuedl 1 1(0-3-1)
(Chemical Engineering Project 1)

1ATINUIAINTINLA 2 3(0-9-3)
(Chemical Engineering Project II)

AunuNIFNTTULAL 1(0-3-1)

(Chemical Engineering Seminar)
dmtheinuduiiiednianisdng
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Fvndenanizarumalulagilnsideuwaslinsadl

010313501  wAlulagUlnsideu 3(3-0-6)
(Petroleum Technology)

010313502  walulagUlnswad 3(3-0-6)
(Petrochemical Technology)

010313503  NTEUIUNIINUSITUYRA 3(3-0-6)
(Natural Gas Processing)

010313504  nszuaumsvhineliuIans 3(3-0-6)
(Gas Purification Processing)

010313505  hveidenmairmnssuadnnunalulagUlnsduulazUleg

L3l 3(3-0-6)
(Selected Topics in Chemical Engineering Petroleum and
Petrochamical Technology)

a =l }% = v
I naenanIzaunalulagian

010313510  mwditugiuvesimnsandunad 3(3-0-6)
(Introduction to Biochemical Engineering)

010313511 walulagnisinnsou 3(3-0-6)
(Corrosion Technology)

010313512  weluladifouaznszauiosdiu 3(3-0-6)

(Introduction to Pulp and Paper Technology)

Fvndentanizarumalulaglinsiaeuwazllnsadl

010313501  walulagUlnsiaes 3(3-0-6)
(Petroleum Technology)

010313502  wialulagUlnawad 3(3-0-6)
(Petrochemical Technology)

010313503  ATEUIUNITAIYTTIUYIA 3(3-0-6)
(Natural Gas Processing)

010313504  nszuaumsvhingliuians 3(3-0-6)
(Gas Puirification Processing)

010313505  WvealdennivirnnssuadnumalulagUlnsidoutazUlng

LAl 3(3-0-6)
(Selected Topics in Chemical Engineering Petroleum and
Petrochamical Technology)

a =l 1% = v
A naanawIzAumnalulagian

010313510  Anwdiiugiuvesimnsanduad 3(3-0-6)
(Introduction to Biochemical Engineering)

010313511 wialulagnisianseu 3(3-0-6)
(Corrosion Technology)

010313512 wirluladideuaznszauiosdiu 3(3-0-6)

(Introduction to Pulp and Paper Technology)
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010313513

010313514

010313515

010313516

010313517

010313518

010313519

3(3-0-6)
(Introduction to Paper Recycling Technology)

walulagnsslatAanseanwlasnu

weluladnsuanuazronide 3(3-0-6)
(Pulping and Bleaching Technology)
winluladroaaenuaralsUTuan N 3(3-0-6)
(Colloid and Surfactant Technology)
wé’ﬂ‘ﬁugmuazﬂﬁﬂizqﬂs‘?é’mﬁ'wﬁﬁ%m 3(3-0-6)
(Fundamental and Application of Catalyst)
wialulagwediwes 3(3-0-6)
(Polymer Technology)

waluladYanuludesdu 3(3-0-6)
(Introduction to Nanomaterials Technology)
Wtaidenmadmnssuaimumalulagian  3(3-0-6)

(Selected Topics in Chemical Engineering Material

Technology)

010313513

010313514

010313515

010313516

010313517

010313518

010313519

010313540

3(3-0-6)
(Introduction to Paper Recycling Technology)

walulagnsslatAanseawlasnu

weluladnsudnuaznenide 3(3-0-6)
(Pulping and Bleaching Technology)
wialuladnoaasuAuazaITUsUaNINED 3(3-0-6)
(Colloid and Surfactant Technology)
dnuguLaznIUszgnARaLIUiATeN 3(3-0-6)
(Fundamental and Application of Catalyst)
wialulagwediues 3(3-0-6)
(Polymer Technology)

waluladYanuiludesdu 3(3-0-6)
(Introduction to Nanomaterials Technology)
Wtaidenmadmnssuadmumaluladian  3(3-0-6)

(Selected Topics in Chemical Engineering Material
Technology)
3(3-0-6)

(Zeolite and its Industrial Separation and Catalysis)

Floladuaznsussgnaldaulugnaingsy

WAL LEBN
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Ay nFoNRNIZATUNALUIAENAIULALRLLINADY

010313520

010313521

010313522

010313523

010313524

010313525

010313526

010313527

010313529

wialulagniswnlngd 3(3-0-6)
(Combustion Technology)

nsvaedudmsuimnsad 3(3-0-6)
(Lubrication for Chemical Engineers)

wmAlladiwad donds 3(3-0-6)
(Fuel Cell Technology)

waluladazenn 3(3-0-6)
(Cleaner Technology)

nsthdRtuaze 3(3-0-6)
(Water and Wastewater Treatment)
IFINTTUNANIIEDINA 3(3-0-6)
(Air Pollution Engineering)

NSV UIY 3(3-0-6)
(Renewable Energy)

AmNTTuNd LA AN 3(3-0-6)

(Energy and Environmental Engineering)
PRUDLEDNNITIFINTTUALANUNALULATNA I LAY
3(3-0-6)

(Selected Topics in Chemical Engineering Energy and

AwInany

Environment Technology)

AP NFINRNIZATUNALUIATNA I URALRILINADY

010313520

010313521

010313522

010313523

010313524

010313525

010313526

010313527

010313529

010313541

wialulagnisinlng 3(3-0-6)
(Combustion Technology)

mMswaedudmsuiamnsied 3(3-0-6)
(Lubrication for Chemical Engineers)
weluladiwaddomnas 3(3-0-6)
(Fuel Cell Technology)

waluladazen 3(3-0-6)
(Cleaner Technology)

nstdntuazT e 3(3-0-6)
(Water and Wastewater Treatment)
AFINTIULANIEDINA 3(3-0-6)
(Air Pollution Engineering)

UGSNMV TR, 3(3-0-6)
(Renewable Energy)

AmNTsuNdsuLarawIndoy 3(3-0-6)

(Energy and Environmental Engineering)
PUDLEDNMITIFINTTUALAUNALULATNA I ULAY
3(3-0-6)

(Selected Topics in Chemical Engineering Energy and

AR DY

Environment Technology)
3(3-0-6)
(Thermal Power Engineering) WiislAns 183 180N

AFINTTUNRIUIINANUSBUY
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P FINNIEAUINALUTAENITOINLUULAZAUANNIZUIUNTT

010313530

010313531

010313532

010313533

010313534

010313535

010313536

010313537

nsvhAnudulaznsuSuenadusuimnsiadl
3(3-0-6)

(Refrigeration and Air Conditioning for Chemical
Engineers)
NTAATIENULALDBNILUUIZUUNANNS DU 3(3-0 6)
(Thermal System Design and Analysis)

NSLUADNN MBI IUNNTEDNLUUYNIAINTTULAL 3(3-0-6)

(Computer-aided Design in Chemical Engineering)

vinwen1sllusunsudnsagy 3(3-0-6)
(Commercial Software Using Skill)

ARTIEITVIREN

gUNInINITAIVANNTEUIUNT 3(3-0-6)
(Process Control Instrumentation)
wallAdsuvaINsAIvANLUUdauNaY 3(3-0-6)

(Additional Techniques of Feedback Control)

N13AUANBE NN LRV LAY 3(3-0-6)
(Automatic Control of PLC)
N1SUIMIIANTTRAAMINTTULAL] 3(3-0-6)

(Chemical Industry Management)
Fins1eAgaen

A NFINANITAUNALUTATNITDINLUULAZATUANNTZUIUNT

010313530

010313531

010313532

010313534

010313535

010313536

msvhanudusazn1suSuemadmsuimnsiail
3(3-0-6)

(Refrigeration and Air Conditioning for Chemical
Engineers)

3(3-0 6)

(Thermal Process and System Design and Analysis)

S AATITIHALDDNMUUTEUUNAINUS DU

A5 IIABUNILMDS I UNITOONLUUNITIAINTTULAT 3(3-0-6)

(Computer-aided Design in Chemical Engineering)

gUNIRINITAIVANNTLUIUNT 3(3-0-6)
(Process Control Instrumentation)
wallaESurainsaIvAuLuudaungu 3(3-0-6)
(Additional Techniques of Feedback Control)
N13AIUANRENEN LRV LAY 3(3-0-6)

(Automatic Control of PLC)
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010313538

010313109

U NNINI FNTSUALAUNAIULAE NTDDNLUULAY
3(3-0-6)
(Selected Topics in Chemical Engineering Process Design and

MIVANNITSUIUNTT

Process Control Technology)
syuUMSasaevadlya 3(3-0-6)

(Fluid Transport System)

010313538

010313109

010313542

010313543

010313544

010313545

010313546

010313547

010313548

PTBE NN FNNTSUALAUNAIULAE NTDBNLUULAY
3(3-0-6)
(Selected Topics in Chemical Engineering Process Design and

AIVANNTZUIUNTT

Process Control Technology)
syuuMsdsneueslva 3(3-0-6)
(Fluid Transport System)
vadlvaidudeunarnsinawuuiildledlnifou 3(3-0-6)
(Complex fluids and non-Newtonian flows)

HugIungAnssunIsivalasAseainngAnssunisiva

(Introduction to rheology and rheometry)  3(3-0-6)
nslvananginnia 3(3-0-6)
(Multiphase Flows)

War@nsnslraltamu 3(3-0-6)

(Computational Fluid Dynamics)
\n3esdnemelugnanvnssuLaynsUszendld 3(3-0-6)
(Industrial Compressor and Process Applications)
MIUINTIANTBIUHUANNT 3(3-0-6)
(Operations Management)
anudugussnaunisuasuinnssudmsuimng 3(3-0-6)

(Entrepreneurship and innovation for engineer)
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uA.2

nangnsatul w.A. 2556

nangnsuTuUTe w.e. 2561

010313549

010313550

N1TUTMITIANTITNAINULALNITUTERTANGNY 3(3-0-6)
(Energy management and saving)
Iiuasidwmsuiens 3(3-0-6)
(Electrochemical Engineering)

WisAusedvndon siadvn 010313542 83 010313550
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7.3 WU UIEUBHUNISAN®N

uA.2

nangnsatul w.a. 2556

nangnsuuUge .. 2561

N 1 p1AnsAneN 1

SN
040203111

040313005

040313006

040113001

040113002

010403004

010403001

080103001

0803xxxxx

Fodn
ALIAANENTIFINTTH 1
(Engineering Mathematics 1)
Wand 1
(Physics 1)
UfURNsHENS 1
(Physics Laboratory 1)
A nTUIAINg
(Chemistry for Engineers)
UURnsaldmnsuiIans
(Chemistry Laboratory for Engineers)
nslUsuNIUABNNILADS
(Computer Programming)
LWHULUUIAINT T
(Engineering Drawing)
ANy 1
(English 1)
vndentunguivinadnu

(Physical Education Elective Course)
33U

mhein(ussee-UuR-Anwinienuied)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(3-0-6)

1(x-x-X)

21 (x-x-x)

N 1 aensanen 1

SN
040203111

040313005

040313006

040113001

040113002

010313113

010013016

080103001

Fodn
AMINANENTIAINTTH 1
(Engineering Mathematics 1)
Wand 1
(Physics 1)
UURNHENS 1
(Physics Laboratory 1)
idnTuieng
(Chemistry for Engineers)
UUan1siesldwmsuiaans
(Chemistry Laboratory for Engineers)
nslusunsuAeNines
(Computer Programming)
WULUUIAINT T
(Engineering Drawing)
AW1INgY 1
(English 1)

PIPEY

Mein(Ussee-UJuR-AnwimienuLe)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(3-0-6)

20(16-9-36)
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uA.2

nangnsauul w.A. 2556

nangnsusuuge w.a. 2561

N 1 Aaansanen 2

THRAIN
040203112

040313007

040313008

010403003

010403002

010313101

010313102

080103002

0803xxxxx

o3 mheinusseng-UuR-Anwimenuies)
ALIAANENTIFINTIH 2 3(3-0-6)
(Engineering Mathematics II)
and 2 3(3-0-6)
(Physics 1)

Ufusn1sWaEnd 2 1(0-2-1)
(Physics Laboratory 1)

ANREFENIAINTTY 3(3-0-6)
(Engineering Statics)

TARIFMINTTY 3(3-0-6)
(Engineering Materials)

fAlpndfugudmsuimnsed 3(3-0-6)

(Physico-chemical Principles for Chemical Engineers)
UfuRnsiElaldnugIudmIuIansall 1(0-3-1)
(Physico-chemical Laboratory for Chemical Engineers)

ANW1DINQY 2 3(3-0-6)
(English 11)
wndentunguivnafne 1(x-%x)

(Physical Education Elective Course)

594 21 (x-x-x)

N 1 a1ansAnen 2

SHREIYN
040203112

040313007

040313008

010813109

010213525

010313112

080103002

0803xxxxx

o
ANAFERNTIAINTIN 2
(Engineering Mathematics II)
Wand 2
(Physics II)
UfuRn1sWEnd 2
(Physics Laboratory 1)
AfneAEATIAINTIY
(Engineering Statics)
TARAIFINTTY
(Engineering Materials)
LpidusuIMmINTTULAL
(Chemical Engineering Chemistry)
AYDINYY 2
(English 1)
Fvndentunguivinadnu
(Physical Education Elective Course)

PPRY

mhen(ussee-UguR-Anwnienuies)

3(3-0-6)

3(3-0-6)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(x-x-X)

20(X-x-x)
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uA.2

nangnsauul w.A. 2556

nangnsusuuge w.a. 2561

N 2 anansanuen 1

THRAIN
040203211

010113851

010113852

010313105

010313301

010313104

040503011

080303104

o3 mheinusseng-UuR-Anwimenuies)
ALIAANANTIAINTIH 3 3(3-0-6)
(Engineering Mathematics IlI)

Aennssuliihitug 3(3-0-6)
(Basic Electrical Engineering)

UfTRnslnhitugiu 1(0-3-1)
(Basic Electrical Laboratory)

AANIAFTLAL NN 3(3-0-6)
(Material and Energy Balance)

AMINTIUNTTUIUNTLAL 3(3-0-6)
(Chemical Process Engineering)
namansiandmsugunsallunssuiums 3(3-0-6)

(Mechanics of Material for Process Equipment)

ADAFNSUIAINTLAZUNINGNFNERNS 3(3-0-6)
(Statistics for Engineers and Scientists)
ININYWNDAITVINUY 3(3-0-6)

(Psychology for Work)

U 22(21-3-43)

N 2 aransanef 1

eI o3 mhen(ussee-UguR-Anwnienuies)

040203211  ARAAIERSIAINTIN 3 3(3-0-6)
(Engineering Mathematics IlI)

010113851 Jmnssulluihitugiu 3(3-0-6)
(Basic Electrical Engineering)

010113852 Ufjtiansluihiiugiu 1(0-3-1)
(Basic Electrical Laboratory)

010313105  A@NIAATITUATNANUY 3(3-0-6)
(Material and Energy Balance)

010313301 3FATTUNTZTUIUNITLAL 3(3-0-6)
(Chemical Process Engineering)

010313104 namansiandmsugunsallunssuiunis 3(3-0-6)
(Mechanics of Material for Process Equipment)

040503011  @dRdmsuImnILazinIngIAans 3(3-0-6)
(Statistics for Engineers and Scientists)

EipFY 19(18-3-37)
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uA.2

nangnsauul w.A. 2556

nangnsusuuge w.a. 2561

N 2 aransAnuen 2

W& o3 mheinusseng-UuR-Anwimenuies)

010313103  Adaf1@RsaIUsUIMATLAL * 3(3-0-6)
(Mathematics for Chemical Engineers)

010313106 nafansvaslnadusuiAInsiadl * 3(3-0-6)
(Fluid Mechanics for Chemical Engineers)

010313107  QUMUNAFAASIAINTTULAL 1 * 3(3-0-6)
(Chemical Engineering Thermodynamics |)

010313307 MseankUUgUnsallunszuIUNT 3(3-0-6)
(Process Equipment Design)

040113007  LATBUWSY 3(3-0-6)
(Organic Chemistry)

010313308 AsHgAIERTLAZNITUTEHUIIAMITFINTIIAT * 3(3-0-6)
(Chemical Engineering Economics and Cost Estimation)

010813901  a3wsssulunisineu 1(1-0-2)
(Ethics for Profession)

X00000X AP NFBNIUNGNIYINEAERSUALANNAENS 3(3-0-6)

(Science and Mathematics Elective Course)
wneme  * dnmsssunsaeudunwmsinguluneivsinanedistey 2
31 Tuapnsfinenil

94 22(22-0-44)

N 2 a1ansAneN 2

eI o3 mhen(ussee-UguR-Anwnienuies)

010313103  AdaA@nsdnsUImnsAll * 3(3-0-6)
(Mathematics for Chemical Engineers)

010313106 namansuesivadmsuicmnsiai * 3(3-0-6)
(Fluid Mechanics for Chemical Engineers)

010313107  @UUNAAIEASTIAINTTULAL 1 * 3(3-0-6)
(Chemical Engineering Thermodynamics |)

010313102  Ufthnsialaniifiugudmivimnsiad 1(0-3-1)
(Physico-chemical Laboratory for Chemical Engineers)

0800000 IYMFRNIUNALIV MY BEAIERS 3(x-x-x)
(Humanities Elective Course)

0801x0xx I uFeNlunguiviniw * 3(x-x-x)
(Language Elective Course)

000000xx Ay wdentunguivivenmansuavatinenans  3(3-0-6)

(Science and Mathematics Elective Course)

winewe  * dnnsiseunisaeuduniwmdinguluneivsinanedistey 2
31 Tunanisfinenil

394 19(x-x-x)
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uA.2

nangnsaUul w.A. 2556

NangnIUTuUUTI n.A. 2561

N 3 AaansAnen 1

IWEI o Mhein(ussee-UuR-Anwinienuied)

010313110 fugmunsaneloupuiou * 3(3-0-6)
(Fundamental of Heat Transfer)

010313111 n1saelouia * 3(3-0-6)
(Mass Transfer)

010313302 UfURnsiemgmieniana * 3(3-0-6)
(Mechanical Unit Operation)

010313303 UjUAMshAvUfiRnsensmiheneng 1(0-3-1)
(Mechanical Unit Operation Laboratory)

010313108 QUNNAFANTIAINTIUAT 2 * 3(3-0-6)
(Chemical Engineering Thermodynamics II)

010313201 anuvaeadelunisufifnisniadl 3(3-0-6)
(Safety in Chemical Operations)

0801x00xx AP ABANNNFUIVINTY * 3(x-x-x)

(Language Elective Course)
wnewe * dnsssunsaeudunmdinguluneivsinanedistiey 2
a = dn,
71 Tuniansfneaill

94 19(x-x-x)

N 3 aransanef 1

eV GieRi o Mein(Ussee-UJuR-AnwinenuLes)

010313110 Mugrunisaelounnuiou * 3(3-0-6)
(Fundamental of Heat Transfer)

010313111 n1saelouua * 3(3-0-6)
(Mass Transfer)

010313108 QauuwarIANIIAINTINAL 2 * 3(3-0-6)
(Chemical Engineering Thermodynamics II)

010313302 UgUAn1siamznigniena * 3(3-0-6)
(Mechanical Unit Operation)

010313303  UjUansludnuianisiensviieniena 1(0-3-1)
(Mechanical Unit Operation Laboratory)

010313201 ayuvaeadelunisufdfnisniaad 3(3-0-6)
(Safety in Chemical Operations)

010213702  93381UTTUlUNTUTZNOUIB TN 2(2-0-4)

(Work Ethics)
wngwn  * dnnsissunsaeudunwdinguluneivsinanedistey 2
a = d’l
391 Tun1ansAnwl

U 18(17-3-35)
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uA.2

nangnsaUul w.A. 2556

nangnIuTuUTe w.a. 2561

U0 3 Aaansanen 2

IWEI o Mhein(ussee-UuR-Anwinienuied)

010313310  WaFMANTLAZNITATUANNTEUIUNT * 3(3-0-6)
(Process Dynamics and Control)

010313304 UfURANsI@mIsven13mInTsaLl * 3(3-0-6)
(Chemical Engineering Unit Operation)

010313305 UjURNshAv U iRns@nsnihenfieingsuaii1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)

010313306 3mnssuufizeiaiiuaznmseenuuuiadosufnsalinil * 3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)

010313202  wiAluladdwinden * 3(3-0-6)
(Environmental Technology)

xo0000ox v ndentunguirinenmansuazadinAans 3(x-%-X)
(Science and Mathematics Elective Course)

0801 I uFentunguiviniuw 3(x-x-x)

(Language Elective Course)
wnewe  * dmsssunmsaeuduniwmdinguluseivsinanegisios 2
a = dy
301 Tuniansfinenil

34 19(x-x-x)

N 3 Aa1ansAneNn 2

eV GieRi o Mein(Ussee-UJuR-AnwinenuLes)

010313304 UjURnsenIgnilemaImngsail * 3(3-0-6)
(Chemical Engineering Unit Operation)

010313305  UjUANshuAnUfuRns@nsnihenieingsuaii1(0-3-1)
(Chemical Engineering Unit Operation Laboratory)

010313306 mnssuufzeaiiuaznseenuuuiedesufnsalind* 3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)

010313202  wieluladdsuwndoy * 3(3-0-6)
(Environmental Technology)

010313310  WAFNANIUALNITAIVANNTTUIUNTT * 3(3-0-6)
(Process Dynamics and Control)

08010 Ayndenlunaudznniw * 3(x-x-x)
(Language Elective Course)

X000000X AP WFRNIUNGIIY I ERSharAtineNEnS 3(x-xx)

(Science and Mathematics Elective Course)
winewe  * dnnsiseunisaeudunwmsinguluneivsinanedistey 2
a = d’l
31 Tuniansfinenil

34 19(x-x-x)

a4y a o %
un 3 ﬂ']ﬂﬂ']iﬂﬂi?}']i]ﬂiau

Hnau 240 alalg

oy A & %
in 3 ﬂqﬂﬂqﬁﬂﬂUqQQﬁau

Hnau 240 lalg
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uA.2

nangnsauul w.A. 2556
N 4 aransAneN 1

TREI o3 mheinusseng-UuR-Anwimenuies)

010313309  N1990NLUULTNIUNINIFIATIULAL * 3(3-0-6)
(Chemical Engineering Plant Design)

0103xxxxx  AWUFOANIIFIATTULAL * 3(X-x-X)
(Chemical Engineering Elective Course)

XXX AV UADALES 3(X-x-x)
(Free Elective Course)

010313401 lassudminssuall 1 1(0-3-1)
(Chemical Engineering Project 1)

010313403  &UNUNIFINTINLAL * 1(0-3-1)
(Chemical Engineering Seminar)

0802000x I uFRNlUNAUIVIEIAUAIENS 3(x-xx)

(Social Sciences Elective Course)
wnewe * dmsssunsaeudunwmdinguluneivsinanedistey 2
a = dy
31 TunAnsEnwl

Plbtl 13(x-x-x)

nangnsusuuge w.a. 2561
N 4 aransanef 1

eI o3 mhen(usseng-UiR-Anwimenuieg)

010313308  \AswgANERsHANITUTEEUTIAIMIAINTIIAT * 3(3-0-6)
(Chemical Engineering Economics and Cost Estimation)

010313309  N1999ALUULTNIUNIIAINTIULAL * 3(3-0-6)
(Chemical Engineering Plant Design)

010313401 lAT991UAMNTIUAL 1 1(0-3-1)
(Chemical Engineering Project I)

080303104 I Ineuilonsvinau 3(3-0-6)
(Psychology for Work)

0103%00xx A UABANIIFIATTULAL * 3(X-x-x)
(Chemical Engineering Elective Course)

0802x0xxx 3 uFenlunguindsaumans 3(x-x-x)
(Social Sciences Elective Course)

XOOXXXX A UADALES 3(x-%-X)

(Free Elective Course)
winewe  * dnnsiseunisaeudunwmsinguluneivsinanedistey 2
a = d‘l
31 Tuniansfinenil

594 19(x-x-x)
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uA.2

nangnsauul w.A. 2556

nangnsusuuge w.a. 2561

N 4 aransanen 2

W& o3 mheinusseng-UuR-Anwimenuies)

010300 AWUADNNIIAINTIULAL * 3(x-x-X)
(Chemical Engineering Elective Course)

XXX AV UADALES 3(x-X-x)
(Free Elective Course)

010313402 TATSUIAINTTULAL 2 3(0-9-3)
(Chemical Engineering Project Il)

08x0000x AP AN UNFUIMINY BuAENS 3(x-x-X)

(Humanities Elective Course)
wnewe * dnsssunsaeudunwmdinguluneivsinanedistiey 2
91 Tunrans@Enynll

PPt 12(x-x-x)

N 4 a1ansAneN 2

eI o3 mhen(ussee-UguR-Anwnienuies)
010313307 n1seenkuvgUnsallunszuIuNs 3(3-0-
6)

(Process Equipment Design)
01030 AYUFONNITIAINTIULAL * 3(x-x-
X)

(Chemical Engineering Elective Course)
010313402 1AT99UIAINTIUAL 2 3(0-9-
3)

(Chemical Engineering Project II)
010313403  duuu"IFnTTuLALl ** 1(0-3-
1)

(Chemical Engineering Seminar)
XOOKXXXX A UADALES 3(x-X-x)

(Free Elective Course)
wngwe * dnnsissunsaeudunwmdinguluneivsinanedistey 2
321 TunAnsEneil

594 13(x-x-x)
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uA.2

=) =) a v a v a a a = v U v [J a
8. lWIyUMEUIIEIN NANGATIAINIIUANAATUUNGA d1VIVNIAINTIULAN AUUU W.A. 2561 NU U8NNAUATDIANTIAINT

8.1 VI IYINUF NI NAENS

JoNIUUATDIENTIIAINT

nangnIuTuUTe w.a. 2561

NUINIVINUFIUNIINEAEns lidosndn 18 wiqein
- NFWIIIUFIUNIANAAENS Liteundn 9 milefn

- N INUgIUNeiEnd lidesndn 6 wuiein

- ngARIIugIunInAll idesndn 3 wihefn

NUINIVINUFIUNIINEIAans Lidaenda 18 wilefa

040203111

040203112

040203211

040313005

040313007

040113001

ANAAIANTIFINTTY 1
(Engineering Mathematics 1)
ANNANENTIFINTSY 2

(Engineering Mathematics 1)
ANAFERNTIAINTIN 3

(Engineering Mathematics IlI)
Wand 1

(Physics 1)

Wand 2

(Physics 1)

ildnTuieng

(Chemistry for Engineers)

PPN

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

18(18-0-36)
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8.2 MUINIVMANIENIIAINTTUANERNS

uA.2

JONNUAVDIANTIIAING

nangnsusuuge w.a. 2561

AUINIYANIENIIAINTTUAERAS
- NFUIYPINUFIUNTIAINTTUANANT
(laidpenin 24 wiedin)

NUIAIYNANIZNIIANTTUAENS

010013016

010313113

010213525

010113851

010313107

010313301

010813109

040503011

WHULUUIAINTI

(Engineering Drawing)
nslusunsuAeNineS

(Computer Programming)

TARNIFINTTY

(Engineering Materials)
Aennssuliihitugy

(Basic Electrical Engineering)
QaUVNAAANTIAINTIILAL 1

(Chemical Engineering Thermodynamics 1)
AAINTIUNTTUIUNISLAL

(Chemical Process Engineering)
ANPUAIANTIFINTTY

(Engineering Statics)
anRdnIuIRINILAZININGFERS
(Statistics for Engineers and Scientists)

PPN

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

24(24-0-48)
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uA.2

JoNIUUATDIENTIIAINT

nangnIuTuUTe w.a. 2561

AUINIYANIENIIAINTTUANEAS
- NFNIVNRNIENITIAINTTUAIERS
(laitdoenin 24 wirein)

- NRNIY LAY
(itpenin 4 wyusiIvn)

NUINIYNANIZNIIANTTUAENS

010313108

010313106

010313110

010313201

010313306

010313308

010313309

010313310

QUVNAFANTIAINTINAL 2 * 3(3-0-6)
(Chemical Engineering Thermodynamics II)
narnansvedlnaduivicmnaad 3(3-0-6)
(Fluid Mechanics for Chemical Engineers)

fugrunsinelouanufou 3(3-0-6)
(Fundamental of Heat Transfer)
Anulaandlun1sufiRn1saall 3(3-0-6)

(Safety in Chemical Operations)
Amnssulfitenainazniseeniuuiaieslfnsaiiall  3(3-0-6)
(Chemical Reaction Engineering and Reactor Design)
ATEgANARSLAEN1TUTEUTIATIMNTTAT  3(3-0-6)

(Chemical Engineering Economics and Cost Estimation)

A1500NLUULTINUNITIAINTTULAL 3(3-0-6)
(Chemical Engineering Plant Design)
WAFANTLAYNITAIUANNTEUIUNTS * 3(3-0-6)

(Process Dynamics and Control)
Eiet 24(24-0-48)

1. uuvunalulagUlnsdeuuazUlnged 2. wauaivimalulagian

3. WU UNALULATNA I LA FILINA DY

4. kUaIPALULAEN1TORNUUULAYAIUANNTEUIUNTT
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NANgATIANITUAEATUMIN d1913V1ANTTUAL

1) esnAnugiAsndosiuadnemansUszgnn noufalnes wazn1ssiass
(Applied Mathematics, Computer and Simulations)
2) ’e)x‘lﬂﬂ’ﬂllgﬁLﬁI?J'JLﬁ@QIUW']UﬂaﬂWﬁﬁ]i
(Mechanics)
3)  esneusiiailesiuguvmansuaznamansvodlva
(Thermal Sciences and Fluid Mechanics)
4) espenugiivailesmaniiuazian
(Chemistry and Materials)
5) @Qﬂﬂ'l']llg‘ﬁ'LﬁIEJ’JLﬁ@ﬂVI'NWéJN']u
(Energy)
6) ammmgﬁﬁmﬁmﬁ’UIWWWLLazﬁLﬁﬂwiaﬁﬂa
(Electricity and Electronics)
7 esmenugiiieailestumsuimsianisssuy
(System Management)
8) ?J\‘iﬂﬂ'J']iJE‘ﬁlLdeIEJ’JLﬁENVI'N%'ﬁV]EJ’] Estfﬂ']‘W LLﬁ%%QLL'ﬁﬂa‘aﬂJ

(Biology Health and Environment)
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1. 29AAYUFAUNUFIUNIAANTTIAT

010313102 | UfUAmswalawiiugiudmsuiamnsiadl
(Physico-chemical Laboratory for Chemical

Engineers)

1(0-3-1)

010313103 | AdefaAsamsuIFINsIALl

(Mathematics for Chemical Engineers)

3(3-0-6)

010313104 | namansTand miugunsallunssuiunis
(Mechanics of Material for Process

Equipment )

3(3-0-6)

010313105 | AaXIAENSUAYNEIIY

(Material and Energy Balance)

3(3-0-6)

010313106 | naeansvasluadrnsuiainsed(Fluid

Mechanics for Chemical Engineers)

3(3-0-6)

010313107 | gauuwaransiFInssaall 1

(Chemical Engineering Thermodynamics 1)

3(3-0-6)

010313108 | gauuwaransIAINTIuLALl 2

(Chemical Engineering Thermodynamics II)

3(3-0-6)

010313112 | wafldmsuienssuwadl

(Chemical Engineering Chemistry)

3(3-0-6)

010313113 | nMsUskAsUARUAILADS

(Computer Programming)

3(2-2-5)

010313301 AFINIIUNTEUVIUNTSLAL

(Chemical Process Engineering)

3(3-0-6)

010313306 | ImnssuUfAzenafiuaynisoonuuuLeios
Ufjnsaiadl
(Chemical Reaction Engineering and

Reactor Design)

3(3-0-6)

010313403 | duuWIAINTIULAL

(Chemical Engineering Seminar)

1(0-3-1)
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2. 3AANNIAUNTUSEYNANIIAINTTULAY

010313109 | szuunsasanevadlua 3(3-0-6) X
(Fluid Transport System)

010313110 | fiugnumseeleupnuiou 3(3-0-6) X X
(Fundamental of Heat Transfer)

010313111 | n1sanelounda 3(3-0-6) X | X
(Mass Transfer)

010313302 | YfuRnistamiznmieniana 3(3-0-6) X | X|X]| X
(Mechanical Unit Operation)

010313303 | Yftamshudvugunisiememieniina  1(0-3-1) X | X|X]| X
(Mechanical Unit Operation Laboratory)

010313304 | UfUAnsiamzmieniimnssuail 3(3-0-6) X | X | X
(Chemical Engineering Unit Operation)

010313305 | UfUamshudmufunnisiemeninenia 1(0-3-1) X | X | X
AnTILAL
(Chemical Engineering Unit Operation
Laboratory)

010313307 | mseonkuugunsallunszuiunis 3(3-0-6) X | X
(Process Equipment Design)

010313310 | WARANSLAZNITATUALNTEUIUNIT 3(3-0-6) X | X | X X
(Process Dynamics and Control)

010313501 | wialulagUlnsidew 3(3-0-6) X | X | X
(Petroleum Technology)

010313502 | walulagUlnsiadl 3(3-0-6) X | X | X
(Petrochemical Technology)

010313503 | NUIUNIINYTITUYF 3(3-0-6) X | X | X
(Natural Gas Processing)

010313504 | nszuaunsviineliusas 3(3-0-6) X | X | X
(Gas Purification Processing)

010313505 | Wataidenmaiminssuadiaumnalulag 3(3-0-6) X | X | X
Unsidvuuaztlngad
(Selected Topics in Chemical Engineering
Petroleum and Petrochemical Technology)

010313510 | Aviuiiugiuvedimnssudaued 3(3-0-6) X
(Introduction to Biochemical Engineering)

010313511 | wialulagnisinnseu 3(3-0-6) X
(Corrosion Technology)

010313512 | weluladifeuaznszamuidosiu 3(3-0-6) X
(Introduction to Pulp and Paper
Technology)
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010313513

walulagnsslafansemuloswiu
(Introduction to Paper Recycling
Technology)

3(3-0-6)

X

010313514

walulagnsuasnuaznende

(Pulping and Bleaching Technology)

3(3-0-6)

010313515

waluladnoaasynkaransuSuaNInR
(Colloid and Surfactant Technology)

3(3-0-6)

010313516

AU IULAENTUTEENARILSIUATEN
(Fundamental and Application of
Catalyst)

3(3-0-6)

010313517

walulagnediues
(Polymer Technology)

3(3-0-6)

010313518

walulagiaguiluiaiu
(Introduction to Nanomaterials

Technology)

3(3-0-6)

010313519

WvaidenmaImnssualaumnalulag ian
(Selected Topics in Chemical Engineering

Material Technology)

3(3-0-6)

010313520

walulagnswnbg

(Combustion Technology)

3(3-0-6)

010313521

AsudRANF IS UIAINTLAL

(Lubrication for Chemical Engineers)

3(3-0-6)

010313522

wAluladiwasyoimnag

(Fuel Cell Technology)

3(3-0-6)

010313523

walulagazen
(Cleaner Technology)

3(3-0-6)

010313530

AsvANUdusaznsUSURINIAd IS
ArnsuAdl
(Refrigeration and Air Conditioning for

Chemical Engineers)

3(3-0-6)

010313531

ATIATIILALDBNLUUTEUUNIIAUSDU
(Thermal Process and System Design and

Analysis)

3(3-0-6)

010313534

gUNIalNISAIUANNTEUIUNTS

(Process Control Instrumentation)

3(3-0-6)

010313535

wadlalaSuvenisauaukuudaundy
(Additional Techniques of Feedback
Control)

3(3-0-6)

010313536

nsAuANegeenlulRveiuead
(Automatic Control of PLC)

3(3-0-6)
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010313538

Wtadonymamnssualinumalulagng
DONLUUKAZAIUANNTEUIUNT

(Selected Topics in Chemical Engineering Process
Design and Process Control Technology)

3(3-0-6)

X

X

X

010313540

Floladuaznsussanaldnulugaamnssy
(Zeolite and its Industrial Separation and

Catalysis)

3(3-0-6)

010313541

AAINTTUNSTNUINANTOU

(Thermal Power Engineering)

3(3-0-6)

010313542

yasluandudauarnsiawuunlaleialea
Wy
(Complex fluids and non-Newtonian

flows)

3(3-0-6)

010313543

fugungAnssunisivauasiasesiodn
wgAnssunslua

(Introduction to rheology and rheometry)

3(3-0-6)

010313544

nslwanateinnia
(Multiphase Flows)

3(3-0-6)

010313545

NAANENSNIT IVALTIAILI

(Computational Fluid Dynamics)

3(3-0-6)

010313546

\n3essnenielugnamnITILAE g
Uszandld
\3esdnomalugnanI LAz
Uszynald

3(3-0-6)

010313550

A eddmsuieng

(Electrochemical Engineering)

3(3-0-6)

WanAu3

ATIUDIARINS

2

3

4

5

v a
Uan
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3. 29AAIUAIUNITOINLUULAZNITIANTFTLTIU

010313201

Auvaoaislunsuufnisnaed

(Safety in Chemical Operations)

3(3-0-6)

010313202

walulagdainasy

(Environmental Technology)

3(3-0-6)

010313308

WISEEANER ST TUIZEUTIAINIG
AAINITIUAL
(Chemical Engineering Economics and

Cost Estimation)

3(3-0-6)
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010313309 | A1990NLUULSMIUMTIFINTIULAL 3(3-0-6) X X X

(Chemical Engineering Plant Design)

010313401 1Aseudrnssad 1 1(0-3-1) X X

(Chemical Engineering Project 1)

010313402 1AS9UIINTIIAL 2 3(0-9-3) X X

(Chemical Engineering Project II)

010313524 | msddarnuaziinge 3(3-0-6)

(Water and Wastewater Treatment)

010313525 AAINITUUANIEDINA 3(3-0-6)

(Air Pollution Engineering)

010313526 | Waanumyuiey 3(3-0-6) X

(Renewable Energy)

010313527 3mﬂﬁuw§amuuaz§qLmé’au 3(3-0-6) X

(Energy and Environmental Engineering)

010313529 | Widodenyisimnssuaisumalulad 3(3-0-6) X
SR NIPYToM

(Selected Topics in Chemical
Engineering Energy and Environment

Technology)

010313532 | msldmauiimasiun1saankuunig 3(3-0-6) X
Anssuadl
(Computer-aided Design in Chemical

Engineering)

010313547 | MSUIMSIANSRIUHURANT 3(3-0-6) X

(Operations Management)

010313548 | anmdudusznountsuazuinnssudmsu - 3(3-0-6) X
JFNng
(Entrepreneurship and innovation for

engineer)

010313549 ANSUSHITIANITNAINULAZNISUTEUDR 3(3-0-6) X X
AU

(Energy management and saving)




