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Fosnsvasgramnssnuasuazmaluladiinm viegaavnssudomddinwuazieidanin
vamnAluladnseaniuULALAIUANNTEUIUNT
PONLUUNINAARIEINTUNILAT Y MIMIIFINTTuLAdlla
doanslignsgnipanazmsssuiiu
yhauswAugBuiitinnaumainvanemsTmusssuld
N9 TTULMAVNTNIAINTTY

AT S A



seaudTeyeyLen

dienAnuSryguidudin aieimnssnadl Aauianuaansaded
1. ysamsanuiuinemansuazimnssulunisu iR auduimnssueiiiiensuaussniny
Foensvesgaannssnunsuazaluladiinm wiogmamnssuiemddaninuazsiadianin
V3amALlLlaEN1TEONIUULALAIUANNTEUIUNT
2. senUUUNSTUINMITuilewannmATnaraisassdosdaulmivieuinnssumadmnssuad

e

doanslingnsgniouaznsusziiu
fianuduihuazannsarhausindugpunianuainvatenisiuusssula
{9558 UTIULUAVITNIFINTTY

WHUWRIUIUFUU TS

1 o a 14 < =
andnazaniiunisuaasanielu 5 Y

LRUNITARIUY/
Waguwlas

nagns

NANFIU/AU Y

1. duasun1sInnIsiseu
n1saaulmdu active

learning

L iuyuvinyee1a1s8lunisinns
LS8UNTISEDULUYU active

learning

2.uanAguLseuTEnI19e19158

Aaeulusedusineg

1. sﬁ’ﬂuauimamﬂﬁ'mmuﬁﬂw
919158

2. Swane1ansEfismAInTIY
mnﬁwuﬁﬂwmﬁmmsﬁau
N138ULUY active learning

3. wausziunIsisyuNTde U

2. duasunsseuinni
Aseuduaudnany

Luandeuseuiseningaeu

910 best practice N15158UN1T
aouiwiudisewduaudnans

2.A1vuafanssunisseuiaag

AULDY WAYNISUSELIUNATILIY
Wan1svesdiseuluuaunis
IANNT18ALLDYAVBITIEIV

1 wanisusyilludsgdnsninnig
Bounisaouihiufiioudu
AugNaNg

2. anufianelaveiousion1siseuy
msaeuiugGoudugudnan

3. Suusgindiitmuaianssuns
ISEuImEnuLes

4. Sununednilinsusyifiunai
WURRIUINM VRIS

3. AWFSUNITIANIS
Seusiiialiuseg
PLOs ¥4UaNgn3

1. WalLNYEB1NTILUNISIANIS

Weud uarn1susiliunanis
Soud Liiel¥ussg PLOs vas
n&ngns aavinuen1TUUR
MIVIIN

1. druaulasanisifinyuiiney
8719138

2. $1wrmen9138iswAInsIUNIS
Wamuinygnsdanisiieusn
UIATFTIUNANITLIE UV
NANENT

3. Wan13Usyidulssdnsninnisg
IAN1TLTLUT AULIATTIURANTT
UV MANENS
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WNUNTWIUY/ nagns NANFIU/AU Y
wWaguuuag

4. wan1susziliudnAnwidenis
AN HUINIUNINTTIUNANTT
Syusveanans

U7 3 TUUNITIANTSANEY A1SALTUNT waglaseadevamangns

1. $TUUNISIANISANE
1.1 s¥UU
M szuuvinia Tae 1 Unisdnwuuseanidu 2 nmanisdnwun® 1 manisAinwundtisseziian
Anwladtiosndn 15 dUavi wazdaniviuasne q Tidulunudederuuniinendeasvan
urSundindaenisanetulndfindnen w.a. 2563
1.2 MsdansAnenagaiou
V1 lsifinang3eu vieo1atuegfunisfinnsanvesaanssunsuinsvidngns
1.3 mMsiisuiAesdleinlussuuninig
aid]

2. MIAUNIIUANEAS
2.1 Fu-aalun1saniiunsiseunisaeu
M $u - narswnsuni
Unsfnw 2564-2568  mansAnwil 1 ideuliquisu - Weunaiau
AMAMIANYT 2 ifeungAIniey - ieunguaa

2.2 AauandRvasidnAnen
NANGATIAINITTUANEATAUNITUTA

WHY N 1

- Wuddsamsfinunuiygesuanvivimnssundvsewdisuwi warflavwuundvavaulidosnin
3.00 wiseliUszaunsalvinuluavimnssuaiiosnsdes 1 U vie

- auand@dug uenwileainidvuadreiulidulumaudetifuimingrdeasuaiuniuniindeg
nsAnwTUTTinAne W.A.2563 (M1AWIn o-1) uay

- wndadinsinuanilidulunuiiimualieglugasfiiavesaanssunisuimsmingms

WAY N 2

- WuddiSnsfinei3yeyesluanviandemnssuadl wariinzuunaidsaralitosnin 2.50 wie

- fnasiguandRdnd T Guddiansfnunuiyggnsluamnduiiieades waslinsuuuiade
azaulidounin 2.75 3o

- auauiRduqlieglunaeiidavesnsnssunsuimsvdngns uazuenmiionniitmuatheiliiuly

YUIAUL N INGIBYAIUATUASUNTINNIUNSANTUTUANFAN®Y W.A.2563 (NNARNWIN 9-1)
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nangnsuvynei)tudn

wuu 1.1

Jugdisans@nun Sy lnluavigimnssuaiivsedfiousin uaz

finansaeun Ssnquauussmatudisinends 3o inasinuinmnsangudmiudasinsdndng
seauUIyen wag

finasinuandAdiudy Tiun Sasuuuedsayaussiuiyainhidosnin 3.50 vde
AnawTRIugleglunaefdavesriznssunsuimvangns uazusnmideaniifmundsiulnduly
mudetsiuiminendoawaueiunsindaensnuTuTndiaAne 1.6.2563 (AR $-1)

wuu 2.1

JuddisansfinunSyalnluawiyimnssuaiiviefisuin 3o
Hudisamsfinudutiyginlumeieimnsumans wieaividuiieglunguinenmans (u
il FIANd graimnssunsinuns Lndumans 1a=) Amennaidenssuadildfionsunwdadiuing
fugrumainemansfitosmelnglioglunasfidiresnmenssumsuimsvingns uay

fnansaeun IssnquauUsEmATdisvends 3o nasinminwsangqudmiugasiasdndne
seauUIeugen way

ﬁmm%@mauﬂﬁﬁmau Toud favuuundeazausziuusaanlnlidesnin 3.00 vise
AnawTRuYleglunaefidavesraznssunsuimmangns uazusnmieaniifmundsiulnduly
nudetiaduamningdamauaiunshdensinudutuiinfng we.2563 (neuan $-1)

WUy 2.2

DuddnsansfinunuSyaresiuavivimnssuaiivsedisuwi lnednansdeuduin wae
fnauipuaudfiudy loun Jeswuundeazanlidosndn 3.25 w3e
Jugdisansfinutudsyassluaanivimnssumansnseaivivdunioglunguinenamans (gu

Wil Wdnd amavnssunisinens ndvmans W) ivnsniadvimnssaadilifiansanudaiuin

[

A N aa ¢ a s a a a I v A a
UNUFIUNLAL WANS LLazAMNAFIARNIINGIND Iﬂﬁ]llNafﬂﬁLiﬂu@%lu33@u@ﬂ']ﬂﬁﬁaﬂﬂ$LLuuagﬁllLQaEJ

Laisindn 3.50 way

fnansaeun SsnquaaUsmATdisInends (3e Inasimnuimusangudmiudatasididn
szaulSeten wse

AuawTRIueglunaefidavesrniznssunsuimmangns uazusnmieaniimmundsiulnduly

ANUVBUIAUL N INGIBEAIUATUASUNTINNIUNSANENTUTUANAN®ET W.A.2563 (NAKWIN 9-1)

2.3 UgywrvastinfAnwinsnidn
- AUIUARTINYEIUTIUAUNISING YADLY
- dpfAnwfugiumadrnsuenasiuriiinisissunisasuluuneseindlym

2.4 nagnslumsandunmsiiteusledym / dadrdnvesindnunlude 2.3

- tnfnwazdesuuunanisaoy PSU-TEP videifisuiin lumsadasidGoulussiududindnw iileld
Tunsfissanusuiiugundings uaznisufundngas

- AvualidnAnunitlilddnianisfnuanainniviiamnsaned dosdsuivuduiiugiums
Amnssuadl wazsmuadeulusag Winindwiuin@nwiidinsaedetesnia 2.50 Taglhduly
MUANIIVRIAULNTTUNTUSUNTWINERAS
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sEauUTYIn
LY . o uLNAnwIazUn1sANE"
- IUIULNANYI
N13FANYN 2564 2565 2566 2567 2568
FUUN 5 5 5 5 5
JUUN 2 - 5 5 5 5
TR
33U 5 10 10 10 10
FUNAIAINTENTINITANY - 5 5 5 5
Juln 1 5 5 5
FuUN 2 - 5 5 5
WU N 2
33U 5 10 10 10 10
FUNAININTENITAINITANY - 5 5 5 5
3EAUUIRYeYLan
LN . v = AuULNANYILAazUNISANYN
- IUIUTLNANYI
N13FANE 2564 2565 2566 2567 2568
Fudn 1 1 1 1 1 1
FuUN 2 - 1 1 1 1
WuU 1.1 R - - 1 1 1
33U 1 2 3 3 3
FUNAIAINTENSINITANY . . 1 1 1
Fudn 1 2 2 2 2 2
JUUN 2 - 2 2 2 2
LUU 2.1 JUUN 3 - - 2 2 2
IRy 2 a 6 6 6
° P | o & =
FIUIUNAININITENTINTANY - - 2 2 2
JUUN 1 2 2 2 2 2
JUUN 2 - 2 2 2 2
Judn 3 - - 2 2 2
WUU 2.2 —
FUUN 4 - - - 2 2
IRy 2 a 6 8 8
FUUNAININLENTINITANY - - - 2 2
2.6 QUUTZUIUATULLAY
2.6.1 szaudsuauln
1) UUsTUIUSI85U (MU28UN)
. ; Yauuszua
S8 DUNTIYSU
2564 2565 2566 2567 2568
A1U5INSANW 388,000 776,000 776,000 776,000| 776,000
AameLdeu 212,000 424,000 424,000 424,000 424,000
RugAMYUIINIFUI - - - - -
715185V 600,000 1,200,000 1,200,000 1,200,000| 1,200,000




2) quUs2UI518318 (BUwUIN)
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- Yeuuszane
NUIALIUY
2564 2565 2566 2567 2568
n. suatung
1. AldaneyaaIng 251,095 1,004,380 1,506,570, 2,008,760, 2,058,979
2. Alganeetuay (ldswu 3) 163,500 654,000 981,000 1,308,000, 1,340,700
3. NUMIANY 1 i i - -
4. S189USLAUNNNINYIRY 388,000 776,000 776,000 776,000 776,000
PIG) 802,595 2,434,380 3,263,570 4,092,760, 4,175,679
. SUAIYUY
ﬁﬂﬂ?ﬁm% 458,333 481,250 505,312 530,578 557,107
34 (V) 458,333 481,250 505,312 530,578 557,107
3 (1) + (0) 1,260,928 2,915,630 3,768,882 4,623,338 4,732,786
UULNFANE 10 20 20 20 20
AlgIesonuRal 126,093 145,781 188,444 231,167 236,639
2.6.2 sEaudsgugyen
1) suUszunus18sU (Bdaeun)
) 5 Ysuuszuna
IUALLDYATIYTU
2564 2565 2566 2567 2568
ﬂlﬂﬁﬁﬂﬂﬁﬁﬂw’l 194,000 388,000 582,000 659,600 659,600
GRRNEIED! 106,000 212,000 318,000 659,600 659,600
RugAYUIINFUIA - - - - -
ITYTU 300,000 600,000 900,000 1,020,000 | 1,020,000
2) quUszaIIETe (BU-UIN)
R Yeuuszuna
NUIALIUY
2564 2565 2566 2567 2568
. SUANIUNS
1. elddheypans 251,095 1,004,380 1,506,570, 2,008,760, 2,058,979
2. alganeetuay (ldsiu 3) 163,500 654,000 981,000 1,308,000, 1,340,700
3. NUNNSANW - . - - -
4. SuREsERULTINe e 194,000 388,000 582,000 659,600 659,600
21 () 608,595 2,046,380 3,069,570 3,976,360 4,059,279
. WA
ﬁﬁﬂiﬁméﬁ 458,333 481,250 505,312 530,578 557,107
93U (V) 458,333 481,250 505,312 530,578 557,107
334 (N) + () 1,066,928 2,527,630 3,574,882 4,506,938 4,616,386
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R Yauuszauna
RUINU
2564 2565 2566 2567 2568
FIUIUTNANN 5 10 15 17 17
AlINeRaAUADY 213,386 252,763 238,325 265,114 271,552

2.7 STUUNSANE
M Luutusu

2.8 N15gUlaUNUILNN 18V ILALNITAINSTYUFTIUTINNWIING1a8 (1H)

T ulumudotsiuuminendoamaueiunihdensinuduiudiofnw we. 2563
2.9 nMsdansiFeunisaeu vingesiasuuuumsiansGeunsaou il
1) f5givnidansfinwidaysannsmaieudiunisviinu (Work Integrated Leaming: WIL) tilelsk
AemsFouifennsaufiRmilsads wu meBouiiuunsasionads mawaumaunsEouian
Usraumsaitauenieafeununniunsdeuluieadey dlugUuuuresmsinuide nisvha
iedann 1Wusy Inodnlvidneivniiaeaunsn wiL lidesninesay 50 voswnhednseiulu

UANgNT

2) fivualiiin1sdanTsiTeuNsARULUUILNN (active leaming) lidaeninfosay 74 veameivily

WaNgns

3) Awmualinnedniimusingesulumsdanmnisiteumsasulidesnitfesas 100 v@39183%

Tuvdngns

3. MANgASUAZDNNIEEFRU
3.1 nANgNS

3.1.1 PMUIUNUILANTINARDANANGAT
UANGATIAINTIUAANTUMNTeUNR
vangnsUSvayIn e Undn

3.1.2 laseasramdngns
M waunt
- Mefnus
M wwun 2
- WAIYIUIAY
- MIAITILEDN
- MeInus
M v 1.1
- MU
M wuu 2.1
- WIAIVIUIAY
- MIAITLEDN

- Aneanus

36

72

36
36
36
12

18
a8
a8
a8

12
36

PUIWAG (AU N 1 WAZHY N 2)
9809 (WUU 1.1 bagwuu 2.1)
BUIAN (WUU 2.2)

HUILAR

PUILAR

PUILAR

HUILAR

PUILAR

PUILAR

PUILAR

PUILAR

PUILAR

PUILAG

PUILAR

PUILAR
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M wuu 2.2 72 VeRRT
- NUIAIYIVIAU 12 VPR
- MIAITILEDN 12 N7
- Inendnus 48 PR
m3euanslaseasimangns
Y - szauUSyyn szaudsyeyan/In-an
NangnIN15Ane (Program)
° (Master degree) (PhD degree)
- . W N 1 Wi A 2 (Track) TRTNY] WUy LUy
#UINY1 (Subjects)
Research | Industrial 1.1 2.1 2.2
WNINIV1UIAU (Core course) - 12 12 - - 12
numIyaen (Elective course) - 6 6 - 12 12
INYIINUS (Thesis) 36 18 18 a8 36 48
Chemical Engineering Seminar 1* 1* 1* 2% 2% 2%
Research methodologies in Chem Eng. 3% 3¥ 3* 3¥ 3* 3%
wiaeAnsaulising (Total credits) 36 36 36 48 48 72

nnewme * amzdouseuwuy Audit (A) wagdeslaseauazwuu S Wity wiliduniasia
3.1.3 518991 / ¥A3%1 (Module)
3.1.3.1 578791 / ¥a3¥1 (Module)

UUINIYIUIAU (Core course) 12 Buein

WU N 2 (Research track) way wuu 2.2

230-611

230-612

230-613

230-614

Afamansimnssutugsdmiuimnaed 3(3-0-6)
(Advanced Engineering Mathematics for Chemical Engineers)
saunamanimnssuaidugauarnssenuuuiaiosfnsaiad 3(3-0-6)
(Advanced Chemical Engineering Kinetics and Chemical Reactor Design)
qmmwamam%‘imﬂﬁmﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
Uiﬂﬂgmiajmaiau%uqa 3(3-0-6)

(Advanced Transport Phenomena)

30 WU N 2 (Industrial track)

230-641

230-642

YAIYMANUURN5MIeMIMNITUANKUUYIUINIG 6((4)-6-10)
(Module: Integrated Chemical Engineering Unit Operations)
YAIYINAITNITOBNWUUNTEUIUNTUUUYTUINIT 6((4)-4-10)

(Module: Integrated Process Design Strategies)

nguAY13e1isuTaiVy (Research Methodologies)

230-651

230-751

s UgUITINIIAINTTUAL 1% 3((3)-0-6)
(Research Methodologies in Chemical Engineering I)
5L UgUATIUNIAINTTUAT 2% 3((3)-0-6)

(Research Methodologies in Chemical Engineering II)

Meme * 230-651 seidguiiTeniadminssuail (@wsudnfnuseaudTyglnnnua) wag
= ada v a a ° o v = U a < a v b4
230-751 381 08UTFITen193mnssuall (@ msuinfAnwseaudiygyrennuay) Wusiedvdduli
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tnAnwluvdnansnnauamelowseu lneldduniisinaraulundngns (Audit) wagdaslasunanis

Uszdiudu s (Juinela) it

nuInIvLaan (Elective course)

6/12 BUIAH

nguAvnERsULazmAlulagyaniw (Agriculture and Biotechnology)
230-621  MNU{URANISRNIENUINNI0INT
(Food Unit Operation)
230-622  wialulagouliig
(Drying Technology)
230623 walulafAaandeudugs
(Advanced Environmental Technology)

230-624  wialulag¥inmlugnavinssuemisuasitaings
(Biotechnology in Food and Fuel Industries)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

NEUIVIYAFIMNTTULBWAIYINNLALLATIYININ (Biofuels and Biochemical industry)

230-631  NINYINTUATNAW UMWY
(Resources and Renewable Energy)
230-632  waluladlulefiea

(Biodiesel Technology)
230-633  fL3aUfNTen
(Catalyst)
230-634  @1TAALIIAIHT
(Surfactant)

230-635 walulagnsiazwediues
(Rubber and Polymer Technology)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

nguAIYInAluladn13eaNIUULAZAIUANNTEUIUNTS (Process design and control technology)
230-641  YAINMANUHUANITMINENITMINTIUATLUUYTUINIS 6((4)-4-10)
(Module: Integrated Chemical Engineering Unit Operations)
230-642  YAIYINATBNITOONUUUNTEUIUNITHUUYTNINT 6((4)-4-10)
(Module: Integrated Process Design Strategies)
230-643 miaﬁaaaﬂizmuﬂmmzmimuawﬁguqn 3((3)-0-6)
(Process Modeling and Advanced Control)
230-644  N1FINNITANUUADANUNIZUIUNIITNES 3((3)-0-6)
(Process Safety Management)
ﬂéll%‘li']ﬁ’)‘il’aﬁl,ﬂ‘tﬂ/%u@ﬂ (Special/Advanced topics)
230-661  WieRiAwlua1v1IBIAINTINAL 1 3(3) -0-6)
(Special Topics in Chemical Engineering 1)
230-662  WaeRitAwluaIvInIAINTIUAL 2 3((3)-0-6)
(Special Topics in Chemical Engineering i)
230-761 ﬁaﬁﬁa%uqﬂuawﬁ%ﬁmﬂﬁmLﬂﬁ1 3(3-0-6)
(Advanced Topics in Chemical Engineering 1)
230762 vdedugdumunizimnssuad 2 3((3)-0-6)

(Advanced Topics in Chemical Engineering II)
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nuneine UnAnwiaiuisaideniieusiedvdug Mlsdeulunmingrdeasvaiunsuns nie
andunisfnuauy lnglveglunaeilavesnnenssun1susmmvanans

UUINIVIFUNUT (Seminar)

1/2 u8ns

230-601  &UNUIAINTTULAL 1% 1(0-2-1)
(Chemical Engineering Seminar 1)
230-701  &UNUIAINTTULAL 2% 1(0-2-1)

(Chemical Engineering Seminar II)
e * UndAnwsedudTyginnnaunesaansideuseuivn 230-601 duuundminssuall 1
waztnAnwiszauUsaennaufesamedsusewivn 230-601 duuu13aInssuail 1 uag 230-701

dununimnssnadl 2 InsluduniheAnasaunlundngns (Audit) uazdadldsunanisuszdiudu S (Jui

wela) ity
NUINIV1INYTNUS
NANGATIAMTTUAEATUMIUUAA (WU N 1 uae n 2)
230-671  ANYIINUS WHY Nl 36(0-108-0)
(Thesis Plan A1)
230-672  ANYANUS uNU N2 18(0-54-0)

(Thesis Plan A2)
nangasuTvyneunga (W 1.1, 2.1 uag 2.2)

230-771  ANefnus wuu 1.1 48(0-144-0)
(Thesis Type 1.1)

230-772  ANGNUS WU 2.1 36(0-108-0)
(Thesis Type 2.1)

230-773 AN INUS LuU 2.2 48(0-144-0)

(Thesis Type 2.2)
3.1.3.2 AUNUIBVDITHAIUN
YN USENoUMESHARILAY 6 ¥an AANUNUNsIRe kT

fLav 3 Ak

flaunansey
a4
L&Y 5
18 6
a7

FLavnaNaU
L& 0
@ 1

Ly 2

L 3

L 4

WEH MAINTURAEUNTIANISANYITUSIEAVIUU 9
PUNUD9 TUUNIBTLAUNTANWIVDITIEIV U

wnede SvdnsutindnusyiuUsyannisuli

nuede IdnsutinAnuiszaulsyynsuastunn@ny

meae JdEmTutnAnwseauTun ANy

nuede dmsutinAnwiszautudindnw

nede I lusdazngainn

nge NAUIYIFUNWT (Seminar)

ey nguirTienssuiaidugs

(Advanced Chemical Engineering Course)

g NFIYNYRsuAzmAlUlagYInW

(Agriculture and Biotechnology)

vneds ndimgnamnssdemddinmuaziaiiiinn
(Biofuels and Biochemical Industry)

nede NN InAlulagnTeRNkUULAYAIUANNTEUIUNT




1av 5

1av 6

v 7
FLaUNANMUIE
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(Process Design and Control Technology)
n8ie NaIY52LU8UTTIRY (Research Methodologies)
NUNBA ﬂ'gjﬁmﬁa‘sﬁaﬁmwﬁﬁuqﬂ (Special/Advanced Topics)
nede nquivIveinug (Thesis)
e aruseIvlunsasnguinn

3.1.3.3 AYURNIYVIITUIUNUWAR
- sgdnfidanisiseudanangud Iiszynisilouniiein 1wy 3(2-3-4) Pl

vanedaolul
Fuaud 1 (3
Faavdl 2 (2
Favdl 3 (3
(

)
)
)
Fuavd 4 (4)

WNERY PUIURUIEARTIN

wneda  SrunudalusussenededUani
vinefls  SaudlusufiRnisdodunn
wnele  Sunuilusinndenueseduam

- 3183 MIanasiTeuiuvuysunisildfanssunisdanisiTeuiuuuiesn (Active
learning) 1du 3((3)-0-6) daunuenssaluil

Favdi 1 (3)
fav 2 ((3)

Favi 3 (0)
Aav9 4 (6)

3.1.4 WNUNISANED

nene  Iuumheingiy

vanefa Srwudilusussonededunnsi TagldmsdnnisSeuduuy
active learning

vinefls il fiRnisdodunn

vinefls Suudilusdnuifenuiesiodunn

NANGATAANITUAEATUNIUUTA UWW n 1 (Plan A1)

I 1 (1% Year) uwu n1

aansAned 1 (Term 1) aAnsANYd 2 (Term 2)
IREIYT Fodw wuwnn | SRAIVT Fodw wiqein
230-651| sz1dpuinivemairnssuad 1 3* | 230-601 | dunundenssuad 1 1*
(Research Methodologies in (Chem Eng Seminar 1)
Chemical Engineering 1)
230-671| INYANUSUREU N1 6 230-671 | INeIWUSUHY Nl 8
(Thesis Plan A1) (Thesis Plan A1)
37U 6 394 8
U 2 (2™ Year) wau n1
aansAned 1 (Term 1) AANsANEF 2 (Term 2)
SHEIV Fodw wu2whn | SHEIVT Fodwn wiein
230-671 | Anerdwusiay nl 11 | 230-671 | Anendnwusunu nl 11
(Thesis Plan A1) (Thesis Plan A1)
373U 11 59 11
sunilginnasavangns 36 wueAn

* agnzideuiseunuulduunuienng
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NANGATIAMNITUAEATUNIUUAA UNU n 2 (Plan A2)

% 1 (15 Year) uwu n 2: Research track

* agnzideuiseusuuldtuniieina

AANSANET 1 (Term 1) AANsANET 2 (Term 2)

WV Fodw wuein | WA Fodw wdaenn

230-651| s2108UinI9uMaIFINIsAl 1 3* | 230-601 | dununiminssuadl 1 1*
(Research Methodologies in (Chem Eng Seminar 1)

Chemical Engineering )

230-611| Adaransiensudugedmsy 230-613 | gaumamaniimnssuiaiidugs
Amnsiall s (Advanced Chemical s
(Advanced Engineering Engineering Thermodynamics)
Mathematics for Chem Eng)

230-612 aauwamam%ﬁmmiumﬁ%uqﬂLLaz 230-614 Uiﬂﬂgﬂwizﬁﬁwaiau%uqa
miaaﬂLLUULﬂ%“aﬂUﬁﬂiiﬁLﬂﬁ (Advanced Transport 3
(Advanced Chem Eng Kinetics 3 Phenomena)
and Chemical Reactor Design) 230-672 | INANUSUAY N2 2

(Thesis Plan A2)
37U 6 394 8
W 1 (1* Year) wwu n 2: Industrial track
A1AMSANEF 1 (Term 1) A1ANSANET 2 (Term 2)

WY Fodwn wuaenn | SRaIVT Fodw wiaein

230-651| S2108UI598M9IFINTINAL 1 3% | 230-601 | dununiminssuad 1 1*
(Research Methodologies in (Chem Eng Seminar 1)

Chemical Engineering 1)

230-641 | Y manuuan1smiienig 230-642 | YA INAIZNITRBNLUY
AINTTUATUUUYIUINTG NIEUIUNITUUUYIUING
(Module: Integrated Chemical ¢ (Module: Integrated Process 6
Engineering Unit Operations) Design Strategies)

230-672 | NUINUSUHY N2 2
(Thesis Plan A2)

37U 6 394 8

7 2 (2" Year) wau n2: Research wag Industrial tracks
AAMsANEI# 1 (Term 1) AANMSANEH 2 (Term 2)
WV Fodwn wu2enn | SHaIVT Fodwn wiaein

230-672 | INU1TNUSLAY N2 8 230-672 | NeINUSUHY N2 8
(Thesis Plan A2) (Thesis Plan A2)

Xx-xxx | Aden 3 00k | AWUAN 3
(Elective Course) (Elective Course)

57U 11 398 11

suileNnnaANaNgns 36 wlenn
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nangasuTvgnuindia wuu 1.1 (Type 1.1)

I 1 (1° Year) wuv 1.1

AANSANEd 1 (Term 1) AAMSANET 2 (Term 2)
SWEIYT Fodw wuawnn | SRaIVT Fodw wiaein
230-751| S2108U75398M93FNTINAL 2 3% | 230-601 | d@UNUNIFINTINLAL 1 1*
(Research Methodologies in (Chem Eng Seminar 1)
Chemical Engineering I1)
230-771| Inenfinusuuu 1.1 6 230-771 | Angflinusihuu 1.1 6
(Thesis Type 1.1) (Thesis Type 1.1)
37 6 394 6
Ufi 2 (2™ Year) wuv 1.1
aansAned 1 (Term 1) aAAnsANYIF 2 (Term 2)
IRV Fodw wuwnn | SRAIVT Fodw wiqein
230-701 | dununiAinssuedl 2 1* | 230-771 | Anerdnusuuu 1.1 9
(Chem Eng Seminar II) (Thesis Type 1.1)
230-771 | Ingdnusuuy 1.1 9
(Thesis Type 1.1)
373 9 394 9
I 3 (3" Year) wuv 1.1
AANSANEd 1 (Term 1) AAMSANET 2 (Term 2)
TREIV Fodwn wuaenn | SRaIVT Fodwn wiaein
230-771 | Inendnusuuu 1.1 9 230-771 | Inerdwusuuu 1.1 9
(Thesis Type 1.1) (Thesis Type 1.1)
37U 9 394 9
suileNAnaeANaNgns 48 wlenn
* aanzilausaunuulidtdundoein
nangnsuTvyneiugn wuu 2.1 (Type 2.1)
W 1 (1* Year) wuv 2.1
AANSAnEdt 1 (Term 1) AMAMSANET 2 (Term 2)
WY Fodwn wu2enn | SHaIVT Fodw wiaein
230-751| S2108UT5398M9IFINTINAL 2 3* | 230-601 | dununienssuiad 1 1*
(Research Methodologies in (Chem Eng Seminar 1)
Chemical Engineering 1)
xXxx-xxx | Amden 3 XK | AN 3
(Elective Course) (Elective Course)
xXxx-xxx | Amuden 3 XK | AN 3
(Elective Course) (Elective Course)
230-772 | Inerdnusuuu 2.1 2
(Thesis Type 2.1)
57U 6 39 8




I 2 2" Year) wuu 2.1
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aansAned 1 (Term 1) AANsANEIF 2 (Term 2)
TRAIY Fodw wuein | SR Fodw wdaEnn
230-701 | duNUIAINTIUAL 2 1* | 230-772 | Anerdnusuuu 2.1 9
(Chem Eng Seminar II) (Thesis Type 2.1)
230-772 | Inenfnusiuu 2.1 7
(Thesis Type 2.1)
37 7 394 9
I 3 (3" Year) wuv 2.1
AANSANET 1 (Term 1) A1ANMSANET 2 (Term 2)
IRV Fodw wu2whn | SRaIVT Fodw wiaein
230-772 | Inendnusuuu 2.1 9 230-772 | Inerdnusuuu 2.1 9
(Thesis Type 2.1) (Thesis Type 2.1)
39 9 394 9
suunilginnaaavangns 48 wlenn
* aanzilausaunuulidtduniiaein
nangnsuFvyneindia wuu 2.2 (Type 2.2)
U 1 (1 Year) wuv 2.2
aAMsAnEnd 1 aAMsAnedi 2
IREIYT Fodw wuwnn | SRAIVT Fodw wiqein
230-751| s210pUinI9eM9IrnIsAl 2 3* | 230-601 | dunundenssuad 1 1*
(Research Methodologies in (Chem Eng Seminar 1)
Chemical Engineering I1)
AfAFNanImNIsITugeEmy guuWaATARSImNssuIATIdugs
230611 Amnsiadl s 230.613 (Advanced Chemical 5
(Advanced Engineering Engineering Thermodynamics)
Mathematics for Chem Eng)
'«Jauwamamﬁj’;ﬂsﬁum?%ﬂiqmaz Jrngmsaiinglon s
230-612 m3eenuuIAsB NSNS 3 230-614 | (Advanced Transport ’ 3
(Advanced Chem Eng Kinetics
and Chemical Reactor Design) Phenomenz)
37U 6 39 6
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% 2 (2" Year) uuu 2.2

aMansAned 1 aensAnYd 2
TRAIY Fodw wuein | SR Fodw wdaEnn
230-701 | duNUIAINTIUAL 2 1* | 230-773 | I ANUSWUU 2.2 6
(Chem Eng Seminar 1) (Thesis Type 2.2)
230-773 | INYANUSUUU 2.2 6 XXX | A9LEen 3
(Thesis Type 2.2) (Elective course)
XXX-XXX | AEDN 3
(Elective course)
37 9 394 9

I 3 (3 Year) wuu 2.2

AMAMsAnend 1 AAMsAned 2
TRV Fodwn wuaenn | SRaIVT Fodwn wiaein
230-773 | INY1ANUSUUU 2.2 9 230-773 | e InNUsSUUU 2.2 9
(Thesis Type 2.2) (Thesis Type 2.2)
XXX | ATGDN 3 XX | Aden 3
(Elective course) (Elective course)
39 12 594 12

U4 4 (4™ Year) wuu 2.2

AMAMsAnEnd 1 AAMsAned 2
TREIV Fodwn wuaenn | SRaIVT Fodwn wiaein
230-773 | INY1ANUSWUU 2.2 9 230-773 | WeInusUUU 2.2 9
(Thesis Type 2.2) (Thesis Type 2.2)
573 9 394 9
sumileNAnaeANaNgns 72 wilena

* agnzideuiseusuuldduniieia

3.1.5 A195u18518391 / ¥av1 (Module)

nguAYFUNUT (Seminar)

230-601 duuudaanssuadl 1 1(0-2-1)
(Chemical Engineering Seminar |)

nsAunInfesayauazuna iU iemdeyannuiimimsdvinsluidemadmnssuly
anivimnssuaiiuararviviiestes nsdhfwiluazedunelufanssuduuniiefnduinuenns
81U Madeu waznsiiauenuieiifestestuinerdnusaeldmuuzinlunseseunisvesenansd
U52913% N3ANNTIA1VIIU

Literature survey in libraries and other sources to follow the progress in topic of interested
in chemical engineering program and related areas; participation in presentation and discussion in
seminar in order to train research publication reading, writing, and presentation skills under

supervision of course instructors
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230-701 dunundAnssuwall 2 1(0-2-1)
(Chemical Engineering Seminar 1)

nsAunInfesayauarunasdue e deyanuiimthmdnnnslusidenidemnssuly
aivimnssuaiivaranuinifieidos madhsuiluareunglufnssuduiundielnluinugnis
811 N9deu wagnsyiaueanAdeiifedestuinerdnudmeldmuuzilunmaniounisveseansd
Uszdiv vidennnnsdauivn msthiauenisussgndldmnuianuvivifiosudtlam

Literature survey in libraries and other sources to follow the progress in topic of interested
in chemical engineering program and related areas; participation in presentation and discussion in
seminar in order to train research publication reading, writing, and presentation skills under

supervision of course instructors; presentation of knowledge application to solve problems

ﬂam%ﬂmﬂiium %’um (Advanced Chemical Engineering Course)

230-611 ANIAFIANSIAINTINVUGIENTUTAINTIAL 3(3-0-6)
(Advanced Engineering Mathematics for Chemical Engineers)
AIAIIUARIALATOU NITUIDUNUTUATUIHUSIFSMILAY N1TINARAEITIFIaYd MTUANN T

9

BUNUS NMImAMINzaNdMTuNTEUIUNTT MTiueteya nMsaaLaznTIREeuLUUTasiowAtym
NIAINTIULAL

Numerical error; numerical differentiation and integration; numerical method for differential
equations; process optimization; data prediction; model formulation and validation to solve chemical

engineering problems

230-612 aauwamam%ﬁmnsiuLﬂﬁ%'ugmasn'ﬁaanl,wuLﬂ'%'mllﬁnmjl,ﬂﬁ 3(3-0-6)
(Advanced Chemical Engineering Kinetics and Chemical Reactor Design)

ngufwarn1sUssgndvaunaansiailulsingnisalanglowaiaiazaiusou N1309NUUULATDS
UﬁﬂizﬁmﬁuwammﬁmﬁLLazlm'mﬁ \3eufnsalinfiLuuifanagnaned aauwamam%mmﬂﬁﬁ%mmﬁ
LLUU“UU"U’P]‘LJ%‘J@LLUU’J’JS‘WUSV]IGUWJLi\‘i"daﬂi‘éﬂ ﬂ?‘i’JLﬂi’]uWGUBNaLLﬁ aiiﬂ'liﬂé]@(fﬁ’]lﬁ'] ﬂalﬂﬂ'ﬁmﬂﬂaﬂiﬁﬂ
‘Luam’avama‘mamw ﬂ’ﬁ’e]’e]ﬂLL‘U‘ULﬂiaﬂﬂgﬂimLL‘IJ‘U’J’JﬁW‘LlﬁLU’ENWU

Theories and applications of chemical reaction kinetics in mass and heat transport
phenomena; isothermal and non-isothermal reactor design; arrangement of single and multiple
reactor; chemical reaction kinetics of complex or heterogeneous catalytic reactions; data analysis
and rate expressions; reaction mechanisms under equilibrium or steady state conditions; preliminary

design of heterogeneous reactor

230-613 qmwwamaﬁﬁmniimﬂﬁ%uqe 3(3-0-6)
(Advanced Chemical Engineering Thermodynamics)
guvnamanivesasuians n1slinTsiguvmamanuesasuIavslunTE UL IO RAMN T
nsmAauRguMnamansuasaTHaY aunainiivasnisuszend
Thermodynamics of pure component; thermodynamic analysis of pure component in
industrial processes; thermodynamic property determination of mixture; chemical equilibrium and

applications
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230-614 Usngnsaidnelaudugs 3(3-0-6)
(Advanced Transport Phenomena)
msieszdnsateleuluuudy wauazndany aumseyiusifsafunisiadeud nigseilles
waunarina Wluiailunginssuvesvediva nisarelouluuudy wia uazanuFouuuulinad u
Youkwn Nsanglouliiuudiy 13a Anuseuasufizeneainiouiu
Analysis of momentum, mass and energy transport; differential equations of motion,
continuity, energy and mass; concept of fluid behavior; unsteady momentum, mass and heat transfer;

boundary layers; simultaneous momentum, mass and heat transfer, and chemical reactions

naudvnEnsLazmalulagdaniw (Agriculture and Biotechnology)

230-621 nanUHURNISIRNIZNIIENI1@INNS 3((3)-0-6)
(Food Unit Operation)

wilewns ssfUszneuveseswazfisenaiiluenmns Tusiu utl anslulewmsa dhana Tty
Annfiu msandventl waanfausis UgAteesua Telafvesemns vesanuuialafounasiuy
wouihlafou nsesnuuuszuLYie NsRandwwdng nszuiunsliaudounazyiaudunnems
audfn1eANUTaUYRIDIMIT JATIINGININ@INS nsrurunsEeuuvamesladuasnaaaslsd nsud
wiio1mms msduaainsutuds msamiiluenms sinveanieteuLi nMsveakUUINTTL

Food chemistry; food compositions and reactions; proteins, starch, carbohydrates, sugar, fats,
vitamins, starch gelatinization, Maillard browning, caramelization; food rheology; Newtonian and non-
Newtonian fluids; pipeline design; mechanical energy balance; heating and cooling processes of food;
thermal properties of food; food microbiology; aseptic processes; sterilization and pasteurization;

food freezing; freezing time calculation; food dehydration; types of dryers; deep-fat fry

230-622 wialulagauuis 3((3)-0-6)
(Drying Technology)

ngun1seunisiaznaluladniseuwie auvnad1ans n1sdwinuaIusou waransveslua
Usingnisainisaesiiu LLmuqﬁmm%usummmﬁ auUAnIEAINLAZALTOUYRINANANINNIINITNYAT
I1UT Lllgmﬁ“lj LLag‘Wﬁﬂﬂ’ﬁ@‘ULL‘ﬁﬂLL‘U‘U%OWa’e]W]’Nﬂiﬁfﬂﬂ’]ﬁ@]ﬂ‘ﬁ@ﬁ?ﬂ?@%UWE%&UW&ﬂWﬁW%ﬁJ@QﬂW?@‘ULLﬁQSUEN
wdnivwasnanieianms N15UszeNAYeINITOULINIUNTZUIUNIINNEAAIMNTIY FIOE1NBIRAFINNTIY
aumAlulagauwAS

Theory of drying and drying technology; thermodynamics; heat transfer; fluid dynamics;
transport phenomena; psychometric chart; physical properties and thermal properties of agricultural
products; food, cereal grains and principles of drying; mathematical model for determining drying
kinetics of grain and food products; application of drying on industrial processes; samples of drying

technology related to industrial factor

230-623 walulaBdsuandoudugs 3((3)-0-6)
(Advanced Environmental Technology)
nsiasuudasdaandenlanuazuloune Inginisinantmanaluladlunisdidaindouss
onatutou mswamnmeluladnsiiiailda
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Global environmental change and policy; recent advances in wastewater and contaminated

air treatment technologies; developments in groundwater remediation technologie

230-624 walulagdanwlugnamnssuemsuasifoinds 3((3)-0-6)
(Biotechnology in Food and Fuel Industries)

nszuaunTndnIly n1snane v suinLaziAsosfuLeanaged NSAUANAMAINVDITAOAY
NSEUIUNNT UATNAAALTTUA1ED YTAv0 oI NTUAZNTEUILUNTT NSHANLENILDATINTN NN
wanlulefiwa nmandnluledimu mathluldusslond waldugramnssy wagnslinszigaRadoma
o

General fermentation process, processes for fermented foods and alcoholic beverages,
quality control of process raw material and finished product; bio or plant fuel types and processes,
bioethanol, biodiesel and bio-methane productions, biofuel utilization and analysis of the feasibility

of biofuel industry

NFUIVIYAEMNTTURBNAFINNUALLANYININ (Biofuels and Biochemical industry)

230-631 NIWYINTUASTWNANUNY U IBY 3((3)-0-6)

(Resources and Renewable Energy)

[ A

HansynuawInaenInMstitlnsideuwas Fannunanntinsed Janidesaaslalnesssumsvag

1
nsrvIuNTEesaaslalnussTu "'J'a@m;uﬁamﬁamami'a@w@Lwl‘u ’?ﬁﬂﬁ]”lﬂ%’éﬂﬂwLLazﬂizUﬁuﬂ’]i’ﬂ’N
NN NAUNAUNUIINTAANTIN TN

Environmental impacts from petroleum and petrochemical-based materials; biodegradable
materials; renewable feedstock process for sustainable materials; biomaterials and bioprocesses;

renewable energy from biomaterials

230-632 walulaglulafiva 3((3)-0-6)
(Biodiesel Technology)

ndnn1sBuaivesujizemsudioawesiliadunazioawasiliatu Tngavlunisnanlulediya
thifuuarlusiu usanesed waeduisiisen aanauaznandsulunszuiunsuanlulefioa fudslunis
Hanlulediwa gaumniimainu)isen anlunsiufisen BnSwanisniunay nMsuenng n1syiuansue
Tousans auauiRlulofiwauazanasgudemadlulofien

Chemical principles of transesterification and esterification, materials for biodiesel
production: fats and oils, alcohols and catalysts; material and energy balances in biodiesel
production; process variables in biodiesel production: reaction temperature, reaction time, mixing

effect, phase separation, product purification; biodiesel properties and quality specifications

230-633 ALIaunTen 3((3)-0-6)
(Catalyst)
NANNITHaTRLIAN YRR NTIURTEY TIudaaunamansiazaunad Audnyalvaiseuisen
Tasvadns Tunounsedon nalan1sinufAsen nszuaunsvesiasaiisen warn1sUszenaldnIug
AmTUNTRBNKUY warimufmILsIU]isedmiuanarnssy
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Principles and concept about catalyst including kinetics and equilibrium, characterization of
catalyst, structure and synthesis method, reaction mechanism, catalytic process and knowledge
application to practical catalyst design and development for industry

230-634 A15AALIININD 3((3)-0-6)
(Surfactant)

VU veusaRIi vllaluwad n1sneluwad nsavarglulugad nsgedu Badu n1siRnes
nsvvIuNsHARaywazsdnrean nsUsvendldlunisantsediiialun1sideuasanavngsy n1snanalsan
usIRIEIMBAtALTNLALIS 0TI

Theory of surfactant; types; micelle formation; solubilization; adsorption; emulsions; foaming;
the production processes of soap and detergent; the applications of surfactant in research and

industry; the chemical or biological techniques for surfactant production

230-635 wialulagenauaznodiuas 3((3)-0-6)
(Rubber and Polymer Technology)
AUURVDIEI9ETTUYVIAUALNBAUDS NITHANL 1AL NOAWDT gRTend m?ﬁugﬂ Uisendannlud
AIBTTUUMUZULAZAILY NeRnssunisiaa anumnie nsmedevaudinInataznain
Properties of natural and polymer; rubber and polymer production, rubber formular; molding,
vulcanization reaction of sulphur and accelerator system; Rheology properties, viscosity, mechanical

and dynamic properties

ﬂ&j&l%%’]l,‘i/lﬂiuiaﬁn’]iaanLLUULLa::ﬂ'JUﬁ]uﬂS&'U'Jumi (Process design and control technology)

230-641 YAV MANUUANIINUIENIIANTTUAILUUYTUINTS 6((4)-4-10)
(Module: Integrated Chemical Englneerlng Unit Operations)

MaﬂfﬂiaaﬂLL‘U‘ULﬂia\‘iﬂgﬂimuauLﬂiENLLEJﬂ‘U‘L!‘W‘u%’mﬂ’]ﬁ(ﬂaﬂnaﬁ’]ﬂm«waﬂﬂ’]u nsaneloulnalaz
ANUSBU LAY JAUNAAIERNS ﬂ{]‘U’E]\‘iWﬂﬁ ﬂﬂiﬂiw?ﬁﬂﬁﬂ’ﬁﬂﬂEJIE]“LJ?J’JGLL?I«JWJ’]?ﬁE]u QUNAAIEAS ATV
UFATenentusuariiswus mssenuuutazinnaedesufnsaliniiuuugamaiiaeil msiiaszsiteyauas
aun1Ingnsvesujiseniitansssufiteveauds msaaﬂLLUULﬁaaﬁum%'mUﬁmaﬁﬁlﬁ’fmsmﬂﬁﬁ%m
Yol

Reactors and separators conceptual design based on material and energy balances, mass and
heat transfers and kinetics; Fick’s law, Mass transfer coefficient; chemical kinetics of homogeneous
and heterogeneous reactions, isothermal chemical reactor design and arrangement, data analysis and

rate law expression of solid catalytic reaction, preliminary design for heterogeneous catalytic reactors

230-642 YATYINAIZN1TDINUUUNTEUIUNTITUUUYITAUINTT 6((4)-4-10)
(Module: Integrated Process Design Strategies)
mié?q{]gymmsaaﬂLLUUmzmumsmﬁmmsumﬁ A5IAsIEY uarn1sinysEansainlag
Aidsfanislindsnunaznmseyinuaindsnu nansenudedunndeunazanuasady N1sysUINTg
nIPUILNTULTaNALIT AN TEUILNTT NagysMTEeNLUUIIMANURTR wdnftugiu sanguanouas
FothfuiAgtestugnavnssuiadl
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Formulation of the chemical process design problem; synthesis, analysis and optimization
emphasized on energy utilization and conservation, environmental concerns, and safety. Process
integration by simulation software, Design strategies based chemical industrial codes of practices,

rules of thumb and law and regulations.

230-643 n'liai"lamnizmun'lil,l,azn'ﬁﬁfsuqu%uqq 3((3)-0-6)
(Process Modeling and Advanced Control)
numuegsgeIfedfuLUUIanInTzUIUNLALNgusTUUNTAIUAL MIREUILUUEIa8daIN
Gﬁ@yja%mﬂi%U’JUﬂ’lﬁLLaxﬁ’ﬁaLﬁ@ﬁ%ﬂ wum’m@u%uq\i é’amucﬂgm%’ugq AIAUANLUULIAANSANTN N3
muANdmIunsTUILNMSTITUdou
A brief review of process simulation and control system theory; development of empirical
models and neural network from process data; advanced control system, advanced controller,

model predictive control; control of complex process

230-644 N133ANIIANUUADANLNIZUIUNTHAR 3((3)-0-6)
(Process Safety Management)
wﬁﬂmiﬁugmLLaﬁ%miﬁmﬁ"Umﬁﬂmsmmﬂaa@ﬁa nguaneiiisadesiunsinanisaiy
Uaendy dayani1uuasnieueinszulunIsnan n193lAT1ERdunIIENTEUIUNITNER N153ANIINIS
Wasuulas msaeuaugUiinisal mawSeuaumiounaznismeulinzgniay
Principles and methods of process safety management (PSM), Industrial law relating to PSM,
Process safety information (PSI), Process hazard analysis (PHA), Management of change (MQOQ),

Incident investigation (Il), Emergency planning and response (EPR)

nguIY52i8uIZIVY (Research Methodologies)

230-651 32 8UITITON9IAINTINLAN 1% 3((3)-0-6)
(Research Methodologies in Chemical Engineering I)

ANUTNNY Usnnuedaulde 95581U55add nismvuadyniviselandide Tngussasdvanis
3o voulwnn15ide Mmamumussanssuiiieades madsuteiauslassnside Anumeaifvesnside
A1UAAINTIN 52L08UATN15998 N1TIATIEYLazLUaNe N1TUNLAUDNAIIUATY N1SITIUTIBIIUITY
nsdifiny nsdeansnuide

Definition; classification of research; research ethics; research topic and problem; research
objective; scope of research; literature review; research proposal writing; statistical method for
engineering research; research methodology; analysis and interpretation of data; research

presentation; research report writing; case studies; research communication

230-751 s2ilgUITIReMeIAInsIuLAll 2* 3((3)-0-6)
(Research Methodologies in Chemical Engineering II)
ANUNNNEY UTEANUBINUITY 955810558 nsAmuatavvizelandidy Tnguszasduednis

[

A3 VBUUANITITY MINUMUITIUNTINIALITR N15iluTaiauslATINTIvY ANUINNETRYeINTITY
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A1UIAINTIY 58LT8UTTNN9IT8 NS IERLazLUANS N1TUNLEUINAIUITY N1TITEUII89IUTTY
nsdifinw Mseansnudse msuimsnuide

Definition; classification of research; research ethics; research topic and problem; research
objective; scope of research; literature review; research proposal writing; statistical method for
engineering research; research methodology; analysis and interpretation of data; research

presentation; research report writing; case studies; research communication; research management

ngulviadaniae/Auge (Special/Advanced topics)

230-661 AatanavluaIvIdvnIanssuadl 1 3(3-0-6)
(Special Topics in Chemical Engineering )
vhdeiFestagiuiviusemgnisaitaziiaulaluavivimnssuafinufinugnssunisuims
aNgAsAIAUA
Special topics of interest in chemical engineering as specified by the executive course

committee

230-662 adaniawluaviivdanssuadl 2 3((3)-0-6)
(Special Topics in Chemical Engineering II)
Wdeisesdagtuiviusesignisaluazraulaluanvivimnssuiadnuiinuenssunisusnig

UANgAIMUA

Special topics of interest in chemical engineering as specified by the executive course
committee
230-761 Wrdatugeluanvndvndainssuadl 1 3(3-0-6)

(Advanced Topics in Chemical Engineering I)
sdadesiiduinnistugaduiiaulaluanisdmnssad sufinuznssunisuimvdngns
Anue
Advanced topics of interest in chemical engineering as specified by the executive course

committee

230-762 viatatugsluaudridaanssad 2 3((3)-0-6)
(Advanced Topics in Chemical Engineering II)
sdaidesiiduinnistugaduiiaulaluanisdmnssuad sufinuznssunisuimvdngns
AnuA
Advanced topics of interest in chemical engineering as specified by the executive course

committee

nguAYIIMEINUS (Thesis)

230-671 Aenusuuu n1 36(0-108-0)
(Thesis Plan A1)
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nmsfuaidfeluidesesaulaluanvimnssuaiiniglinisguasUinwrese1arsdivsng s
WetIngdnusmuwuuivangay MaliauenanuieNUsey wagn1snaaauauIUinua)
Research on topics of interest in chemical engineering under the supervision of an advisor;

preparation of thesis in proper form; presentation and oral examination

230-672 INYIUNUS WY N2 18(0-54-0)
(Thesis Plan A2)
nsruaiiteludeFesfialaluauimnssuaiinielinisquazUinuuedennsdiivinu ans
Fouinendnusmuwuuiivangay miﬁﬂl,auawamusiaﬁﬂimgu wagnsnaaeuANIUINLUEN
Research on topics of interest in chemical engineering under the supervision of an advisor;
preparation of thesis in proper form; presentation and oral examination

230-771 IneTNUSKUU 1.1 48(0-144-0)
(Thesis Type 1.1)

msfuaiifeluritedesfiaulaluavimnssuieiiangldnisgua sUinwivesenansdiuinm
UHUNTBUTAN19NTTITY TTn13 U138 panuuUN1sAN®IITY NsAnudeya afus1easy
nanIeuaradeinerdnusauuuiivangay mﬁﬁ%auamamwiaﬁﬂisﬁu waznN1INAFRUANIUN
wWain

Research on topics of interest in chemical engineering under the supervision of an advisor;
scope of research planning; research methodologies; research experimental design; data
interpretation; research discussion and conclusion; preparation of thesis in proper form; presentation

and oral examination

230-772 Ingnlinusuuu 2.1 36(0-108-0)
(Thesis Type 2.1)

nsuaideluideseiaulaluauimnssuniiagldinisguazUinwivesenansdivinm
TMUHUNTOUNAN19NITITE T8N13aHUN153dY sanuuun1sAny1Idy nsAnIudeya eiusieasy
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Research on topics of interest in chemical engineering under the supervision of an advisor;
scope of research planning; research methodologies; research experimental design; data
interpretation; research discussion and conclusion; preparation of thesis in proper form; presentation

and oral examination

230-773 NYILWUSHUU 2.2 48(0-144-0)
(Thesis Type 2.2)
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nan1TITeuarMIdeudneinusaunuuivansa msﬁ%auamamw\'aﬁﬂszﬁu wazNINAFRUAINIUN
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Research on topics of interest in chemical engineering under the supervision of an advisor;
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scope of research planning; research methodologies; research experimental design; data
interpretation; research discussion and conclusion; preparation of thesis in proper form; presentation

and oral examination
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(Integrate  scientific  and  engineering
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(Work in multicultural team environment.)

PLO5 WA@MI98ND995TYT1UTTULAIIB 1IN
FINTTU

(Perform professional ethics in engineering.)
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FEAUVIRUAZUIUNIYIA
inwenaleyaun
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3.1 Tdanuimamguiuaznaujifieiinseilssinunasdaymddgy lnegaisassAagiinim
wensuAtymmeisnislag o
3.2 @1N0AUATIEINANUN TILUaENu e TRuIANITas1easTa IngysUINITLUIAILAR
A9 eINAElULaE ABUDNEIVIY
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3.3 awnsaeenuuukaziiumslasssidefiddyluFesiidudeuiifeiumsimussdaui
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TiNYLANMUTUNUSTENINUARALAZANTURAYDU
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A1IUEAIANUTUNUS TENIINAENINSITBUTTEAUNANEAT (PLOS) MUNNATFIUAMAISEAUDANRANYILISYIA W.A.2558 seaudsygyin

a6

VinweAUENRUS inweNITIATIEN
RSN _
A3 inwen1alygn FEMINUAAAKAY WIRaY N5F0ET LAz
HAGWSN9ISEUS RELCEES o . .
AMUSURAYOU nsldmalulag
s¥AUNaNgns (PLOs)
1.1 1.2 1.3 2.1 2.2 311323334 |41 (42|43 |44 5.1 5.2 53
PLO1 y3841n13ANIMUINeIFansuaziaInssulunis
UHURIUAIUIAINTTULATLNON D UAUBIAIIUABINITVDY
gaamnssuinyasuasinaluladdiniw viegnamnssy | v | vV vV IV VIV v v
WOLWAITINNLAZIANTININ NIamAlulagn1soankULLaY
AIVANNTEUIUNIS
PLO2 98nkUUN1TNAa8Id T UNISWATynInIa3mnssuLasl
) ¢ v v | VvV | VIV VIV V]V v v
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PLO4 vinusuiugdundanuvainvaiemisiausssula v v v v ViV v
PLOS5 Lan9oNTNasseIuIIauiiznIniamIngsy vV vV v v v v




v o J v ¢ L=} 14 s (Y% (% a s = 1 a (% 2
ATTNLLEAAIAIUANNUD IS INNAANTNILIYUIISAUNRANE AT (PLOs) NUAINIZIUAUIRITSAUIANANYILAIYIAN N.A2558 izﬂllﬂ‘éi’giyl'll,aﬂ

ar
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A3 Nnweyalan FEMINUAAAKAY WIRaY N5F0ET LAz
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AUSURATOU msldmalulad
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1.1 1.2 1.3 2.1 22 [ 23|31 (32|33 (41|42 |43 |44 5.1 5.2 53
PLO1 Y3841n13ANMUINEIAanshazIainssulunis
UHURIUAIUIAINTTULATLNONDUAUDIAIUABINITVOY
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AIVANNTEUIUNIS
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4. WagWsNsEBuITEAUNANgAs (PLOs) Nagns/Asn1sdeu uaznagns/Asnsiauaznisussiiung

FEAUUTYYIn

HAANSNTEUS
sTAUNANEAT (PLOs)

nagnsnisaaunldwauinsseus

nagnsn1sUszliunanisiseu

PLO1 Y5®41N15AI1UIAY
IngrransuazIrinssulunig
UisRauduienssuaiiie
MOUAUDIAIIUADINITUD
PAAINNITULAYATLAY
tmalulagddinaaw nio
QW&WMﬂiiNL%@UW%Q%?ﬂWWMaz
TN nIonaluladnng
ONUUULAZAIVANNTZUIUNTT
(Integrate scientific and
engineering knowledge to
chemical engineering practice
that respond to the needs of
agro-industry and
biotechnology or biofuels and
biochemical industry or
process design and control

technology.)

1. Ayuangusivideniilogaiy
gaatnnssulniusenaunie
ANATNNTTULNYATUAY
walulag¥inin gnainnssy
FomdsTinmuazsiadTanm uaz
wiAlulagn1seeniuukaAUAY
NSLUIUNT

2.4an15i58uni1sasulusvuuy

Active Learning %39 WIL e
NBENI5AN TLATITY LAY T
nsANg

3. 38UIAEAULEIINAITAUAY
Foyaluhidefldsuneumneg ile
duaSulminvinweaunsiseus
naBATIN

4. FyuFUTTauMmsainseaInNIneIns
G

1L ANSdRUEDYTENINILTEUY
JrudvugsuiaNanalILay
Uargaranasane wiiedn
aud aadlaluien
187391

2. ANsUEUE ANEINNTaluy

N1995UNY MOUAIDNN LAY
PINWENTUYUTIBNY

PLO2 90nlUUN1INAaDId1msU
maundgmmsianssuadle
(design experimental for
chemical engineering problem

sovling.)

1. Seusnmsiseulinssdeuis
9y Fuuun wazinerdnuslu
sULUU Active Learnining wag WIL

Y
a b

2. \TUUIAIEAULEIIINNITAUAY
foyaluhidefldsuueumne

3. S1U9IUANUANINTT §oUNRITO
wazasutoeiuine ling lnans
Untdusneiinui915dlu/uen
AMAIVTIAINTIULAL

4. Avuanaldsanisane lae
Un@nwineelasun1sARLRUNAIL
atuauysolluiivssyinnig vie
lasunisvausunsoanuw
HAIIUATEINNITEITNIININTG
AUIAINTSULATSEAUYIANT ®
UTUIBIR

4. foslasuNIsEaUSUNIaANUN

1. nsuEue Auatuisalu

N1595UNY ABUAIDNY WaAY
PINYENITUYUTIBNY

2. 1159991 rubics tiaiANa

A1 la ANgnAB L
N13 NMs@enleaniug
mMyBnseegandussuy

3. ﬂ?i%ﬂﬂdﬁ%ﬁﬂﬂ’l’mgﬂéf@d%aﬂ

wAtAN1sIATIENUaYa
WALANITYINIY N1TINUHY
Fuiuu wavuseansanlu
A5 iU L RuTLE
muuald

I

NAINUITEANLLNUNNAIUUA
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HAANSNTSISU;
STAUNANEAT (PLOs)

nagnsnisaaunldwauinsseus

nagnsnsuszliunanisieus

PLO3 doansliagnagnaaiuag
=3

ATIUTTLU

(Communicate accurately and

clearly.)

1. dan1siieunisasulugluuy
Active Learning #38 WIL ey
finweAoansnaiuniseu e
uazlluu

2. S7891UAMUNINU @OURIVE
wazaoulasiuIng ang lasnis
Uauesainmiarsdlu/uen
AAIVIIAINTIULAL]

3. Aunuanaldsanisane lagy
UnAnwneelAsuASARLNUNAINY
Wioifiuvinvznsdeuiignieads
w15

1. NN5ULEAUD AINUAIUNTOLU
N1585U1Y ABUAIDIN KAy
FINYENISTIUIIIU

2. 11590911 rubics tNBIANA

A1 1a AINgNAB LTS
F91n13 Madeulesninug
myBeseegaluszuuain
HOUAIDTLUAY 1B LY
5183910890 dUNUY Lay
Wetinus

3. fa9lasunIsERUSUNI aRNUN

NAINUITEANULN U TN IAUA

PLO4 viausuiuauniining
vannvanemeTausssula
(Work in multicultural team

environment.)

1. Beudnnnisseuludvusseny
Fednliin1siounisasuuuy
Active Learnining wag WIL

2. Feuinnnishinnanssulu/uen
oaFouiiunisviaudungy
WarN1IANAOUILAIUIIUNT D
Ufduwusseninayanaid
Fausssuiivarnnate lusening
N5V

3. 4ARANTTLOUTULTIV N5 AT
UnAnyiseduiadiandnyl

a o

SuRavauawiun1suana1elanis

o W L4

NINUALATBIALUNIATTEY

1. N19UNAUD warABUAINIY
Wousziuiaunfdiieniu
mw‘hmuimﬁuéﬁu

2. msUszfivannauaiays
Y9IN15:019I0AINTTUNGY
wazausuAnvoudiliyu
UDUMNY

PLO5 LLﬁ@Q@@ﬂaﬂfﬂiiﬂqUiﬁm
WAIYNTNIAINTTH
(Perform professional ethics in

engineering.)

a b4

1. \Seudannisiseulusiuuy
Active Learnining e e WIL Tng
NseNIRLNNIARNK

2. ABAUNINITIYIUTTUUAIVEN
Amnssulunnsneivn ileugnils
ARGITY A36TTUUAT AN
Sulinvouitsedeuaz]du

1. N19UNEUD LAZABUAINIY
Wousziluiaunfdiieniu
VITYIUITUURITV TN
AmNIsuAd
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HAANSNTIISEU3
STAUNANEAT (PLOs)

nagnsn1saaunldwmuinisFeus

nagnsn1sUsziunanisiteus

PLOL YsIN15AIINIATY
Ingrransuazirinssulunig
UisRauduienssuaiiie
MOUAUDIAIIUADINITUD
PRAINNITULNYATUAE
tnalulad@dinan wie
QW&WMﬂiiNL%@UW%Q%?ﬂWWMaz
WwITIN W nIanmaluladnng
DONUUULAZAIUANNTEUIUNNT
(Integrate scientific and
engineering knowledge to
chemical engineering practice
that respond to the needs of
agro-industry and
biotechnology or biofuels and
biochemical industry or
process design and control
technology.)

1. fAmuangusiedyifeniitosaniy

gaatnnssuluiusenoudie
AAAINNTITULNEATUASY
waluladdinin grainnssy
WoindsBannuaziadfanim
waginalulagniseanuuuuag
AIUANNTZUIUNTS

2. 3an1sisgunisasulugiuuy
Active Learning #39 WIL e
WNWEN13AN TLATIEY WATYTU
nsANg

3.\ 38UIAIYAULEIINATAUAY
FoyalumhiefldFuneumne ile
duasulviifnvinuesunisiseus
naBATIN

4. FyuFUTTauMmsainseaInNIneIns
iy

1. NN1589UEYTETNINITUU
FIUAVADUTANANAIILAY
Jargaian1sane et
aud aadlaluien
T1879%7

2. AN9UNLEUD ANEILISa Y
N1995UNY MOUAIDNY WAy
INWEASUIUIIHUY

PLO2 98nkUUNTLUIUNITINY
WeWau1UiTe waradeassd
29AAU3 LT OUTANTTUNIY
Aenssuaille

(design research process for
research development and
create novel knowledge or
innovation in chemical

engineering area.)

1. euinmsiseulinssdeuis
39y duuun wagInerinuslu
JULUU Active Learnining Wag WIL

2.51891UANUNINLN dauiivolay
gouleosiuing1dns lagnns
Unlaueneiinmiarsdlu/uen
AMAIVIAINTIULAN

3.MuunlrtnAneiameidoulsou
sr93vdunun 2 67 Liledaasy
WinwgnsauAuteya n1sduaus
LAYAISLUEUTIHIIULTIIBINS
sadansdnauenisusegnaly
ﬂawmﬁﬁauﬁﬂanﬂaméﬁﬁwmum

4.f1uunnaidsanisdnel lae
UnAnwineslasunisuausunse
ANUNNAIUITEIINITAIINI
FBINITATUIAINTTULALTLAU
UTUIBIR

1. ANSULEUD ANNUAIUNTOLU
N1995UNY MBUAIDTN LAY
PINWENTUYUTIBNY

2. 1159991 rubics tiaiANa

CRRHIC RGP RHBRERNEN
015 NMs@euleanug
nMFILASIERg1 T usTUY

3. ﬂ?i%ﬂﬂdﬁ%ﬁﬂﬂ’l’mgﬂéf@d%aﬂ

wAtAN15IATIENUaYa
WALANITYINIAY NITINLNY
AUy wazdszansainlu
A58 d U U LR LS
mvuald

4. faalasUNISEaUSUNSIRNUN

NAITUITYDININTAITNA
A INITAUIAINTSULATITEAU
WIUIYG
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HAANSNTIISEU3
STAUNANEAT (PLOs)

nagnsn1saaunldwmuinisFeus

nagnsn1sUsziunanisiteus

PLO3 doansliagnagnaaiuag
=3

ATIUTTLU

(Communicate accurately and

clearly.)

1.dan19i3eun1sasulugluuy

Active Learning %58 WIL LWaLiy
ViNYeARaT1IWNUNITEN WAL
ey

2. S189IUAUNIINY Y @BUNIUD

LaraaUUaINUINYINNS taens
Yrauesadania1sdlu/uen
AAIYVNIAINTTULAL

3. AnuALNasIn1sAnE 1ae

UnAnwinelasuniseausunse
ANUNNAIIUITIININTAITNN
3IN1IATUIAINTTULALTZAU
WInd Wierfinrnuensdoud
9NARUTNIYINTG

1. NN5ULEUD ANUAIUNTOLU
N1585U1Y ABUAIDIN KAy
FINYENISTIUIIIU

2. 11590911 rubics tNBIANA

A1 1a AINgNAB LTS
391013 Madeuloaning
myBeseegaluszuuain
HOUAIDTLUAY 1B LY
5183910890 dUNUY Lay
Wetinus

3. AAlASUNSUBUSUMSBRNUN

NAITUITEAININTAITN
ANFAUIAINTTUATSEAU
YIUIYIR

Y

PLO4 UdRnuluguziiiuasy
AR Lagiaus N BT
AMUAINUAIBNITUSTINLA
(Act as a good leader and
follower and works in
multicultural team

environment.)

LiFsudannmsiseuludviusseny @

U val a .
Inlrsin1siSeunIsaaULUY Active
Learnining wag WIL

2. \58uiannshinfanssulu/uen

o Fouiiiunisiieudungy
LAEN1TANADUTEAIUITUNTD
Ufduwussenitayanaid
Susssufinainuans Tuszning
N199133

3.9ANANTTUBUTULT VN5 baelsn

UnAnwisegauduandnen
SuRingeundunisuan waglu
Un@nwseiudayynenduging
wrunsaniuaunglanisiniu
ALAVBIAMITY

4. MuualunAn I leuSou

51839 dunuT 2§ Liledeasy
WinwensavAutaya n1sdnaue
LagNITLTLUIIHIULTITIVINAG
s sinauenisUssgneld
anufiiteuddymlandfidinua
Welfiusinwzn1snduanining
Aniunasauludih

1. NM15UILEUD LAZRBUAIDIY
WiaUseiluiauaRNngInu
MY IiUgoY

2. NN5USZLEUINNAUALLEUD

V0I5 INAINTTUNGY
waraIusuingeuilasu
UeUMINY

3. LUUE1579AUNINelaan

AU INeUTH

4. 11599 rubics tBIANA

CRRHIC RGP RHBRERNEN
391115 nsidenlosninug
mMsAs1zviegadussuuan
AOUAINNLATSIBIUR LY
193911880 dUNUT LAY
NYANUS
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HAANSNTIISEU3
STAUNANEAT (PLOs)

nagnsn1saaunldwmuinisFeus

nagnsn1sUsziunanisiteus

PLO5 Lan49enfeasIgnussel
WA INIFINT U
(Perform professional ethics in

engineering.)

1.

Seuiannisiseulusiuuy
Active Learnining kag WIL lag
NSENAI9E19NTAUANE

2. A0ALNSNITIUIUTTULAIBITN

Feanssuluynsedn weugnils
ADGITYU A36TTNLATAIY
SuRave UMD ALEDY

1. n15dILAUD LagmauAInY
Wousziluiaunfviieniu
VITYIUTTUUALTV TN
ArmnTIuAdl




5. WNUMLEAINITNTZANBAMAUTURATIUNAANSNNSITBUSTEAUNENgAS (PLOS) g5183%1 (Curriculum Mapping)
FTAUUTYRYIn
@ ronusuiinveunan O anuiuiiavauses

R o HAAWSNTBUISEAUNANgAs (PLOS)
e MaTNILAn
PLO1 PLO2 PLO3 PLO4 PLO5

230-601 &ununimnssuwadl 1 1(0-2-1) O ® [ O

230-701 dunun3mnssuadl 2 1(0-2-1) - - - - -
230-611 Adinransimnssutugedmiuimnani 3(3-0-6) o o O O
230-612 Faunamaniimnssiaiitugaarniseonuuuiaiosfnsaiiad 3(3-0-6) o O O ®
230-613 aqmﬁwamamﬁmﬂﬁmﬂﬁ%guqﬂ 3(3-0-6) o o @) @)
230-614 Usngnsaisnelautuge3(3-0-6) o o @) @)
230-621 vanUuRnIsianemiignie1ms 3((3)-0-6) ® ® @) @) @)
230-622 wiAluladouusis 3((3)-0-6) o O O O [
230-623 wielulaBAuandeutugs 3((3)-0-6) o O O O [
230-624 weluladTnwlugnanunssuenmsuandemas 3(3)-0-6) ® @) @) @) o
230-631 NINYINTUAENAIUMYULTEU 3((3)-0-6) ® @) @) o @)
230-632 waluladluledaa 3((3)-0-6) o o @) @) @)
230-633 f3sUATeN 3(3)-0-6) o O [ O O
230-634 §13AALIIR 3((3)-0-6) o O [ O O
230-635 wnAluladensuaznodiues 3((3)-0-6) ® O @) o @)
230-641 Y manUURNIUIEMAMmNIsAlkuUYIIINISG 6(4)-4-10) ® ® O O o
230-642 YAIYINFIBNTBONHUUNTLUIUNITHUUYIAINT 6(4)-4-10) ® ® O O o
230-643 MIABINTLUIUNIUAENTAIUANTUGS 3(3)-0-6) ® O o O O
230-644 M5IANNTANNUABANYNTLUIUNISHEAR 3((3)-0-6) ® O O O ®




szaulSuyln (sa)

@ anusuinsaundn O anuduRinvauses

s1e3Y¥uazuienn

HAAWSNTBUISEAUNANgAs (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

230-651 SeLUgulnivgmaIFIngsuail 1 3((3)-0-6)

O

o)

230-751 setUgulnivgmaiFingsuail 2 3((3)-0-6)

230-661 TafitAayluaIv1IvIdINssaail 1 3(3-0-6)

230-662 dafiAYluaIv1IvIdINgsuadl 2 3((3)-0-6)

230-761 vdetuadluanuindamnssuail 1 3(3-0-6)

230-762 vdetuadluanvinimnssuadl 2 3((3)-0-6)

230-671 INYIDUNUSWELY N1 36(0-108-0)

230-672 INUNUSWEL N2 18(0-54-0)

®00e0e0e .

00 0eo-0 -

®00e0e0e

006 0e0eo

® 00000 -

230-771 Iendnusiuy 1.1 48(0-144-0)

230-772 Ininusiuu 2.1 36(0-108-0)

230-773 Ineinusiuy 2.2 48(0-144-0)
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seaudyauLen

@ anusuinsaundn O anuduRinvauses

HAAWSNTBUISEAUNANgAs (PLOS)

evasniienn
PLO1 PLO2 PLO3 PLO4 PLO5

230-601 funwImnssuad 1 1(0-2-1) O ® ® O

230-701 funwImnnssuad 2 1(0-2-1) O ® ® O

230-611 Adinraniimnssutugedmivimnaai 3(3-0-6) o o O @)
230-612 Faunamaniimnssiaiitugaarniseonuuuiaiosfnsaiiad 3(3-0-6) o O O ®
230-613 gruvmamansimnssuaiidugs 3(3-0-6) o o @) @)
230-614 Usngmiaimeleutiugs 3(3-0-6) ® ® O O
230-621 vanUuRnIslanIemiignie1ms 3((3)-0-6) o o O O O
230-622 wiAluladouusis 3((3)-0-6) o O O O [
230-623 weluladAsuandoudugs 3(3)-0-6) ® O @) @) o
230-624 weluladTnwlugnanunssuenmsuasndemnas 3(3)-0-6) ® @) @) @) o
230-631 niNeNswaTAINURYLIBY 3((3)-0-6) ® O @) o @)
230-632 waluladlulefiwa 3((3)-0-6) o o O O O
230-633 fussUfATeN 3((3)-0-6) o O [ O O
230-634 @15AALTIAIT 3((3)-0-6) ® O o @) @)
230-635 waluladensuaznodiues 3((3)-0-6) ® O @) o @)
230-641 YA maNUURNsUIeMAMmINIsuAlkuuYIMINIG 6(4)-4-10) @) ® @) @) o
230-642 YAIYINFIBNITBONHUUNTLUIUNITHUUYITAINT 6((4)-4-10) O o O O [
230-643 msﬁ‘]’ﬁaaaﬂszmuﬂmmzmimmm%y’ugq 3((3)-0-6) ® O o O O
230-644 NM3IANIANNUABANYNTYUIUNTHER 3((3)-0-6) ® O O O [
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@ anusuinsaundn O anuduRinvauses

s1eYuazuigng

NaAWSN1SISeUIIEAUNanNgAs (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

230-651 se leulniven1aiFingsued 1 3((3)-0-6)

230-751 SeJeulsivenaiFngsued 2 3((3)-0-6)

230-661 WdafiaYluaIv1IvIdINssuail 1 3(3-0-6)

230-662 dafiAwlua1v13IvIdINgsueadl 2 3((3)-0-6)

230-761 vdetugsluanvinimnssanail 1 3(3-0-6)

230-762 vdetugsluanvinimnssuail 2 3((3)-0-6)

OO0 e O -

000 e

Oe0Oe e

® O e®O0 Q0 -

OO0 0O

230-671 INYUNUSWEL N1 36(0-108-0)

230-672 INTUNUSHELY N2 18(0-54-0)

230-771 endnusiuy 1.1 48(0-144-0)

230-772 Inendnusiuu 2.1 36(0-108-0)

230-773 INUnushuu 2.2 48(0-144-0)
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6. ANUANMNIIVBINAANSNISIFEUSITaTUTNIANE
FTAUUIYEYIIN Wi N1

Ui

SN8azLYN

1

1. IanuindAgylun1siieuidde waraiuisasiuiewenlosenuiddynnisniy

enssusaille

. BinweaunsHUAY MUEUNIALTUNEITY nsdeansnsluguiuunissiu n1s

WeuseuwaznIsitausuinants

- 1AUSURAYOU AMETIY A38555U karaTIEUsTIAlWIANIMmNTIULAL

9 v Y a = avy o a aw A 1% 1%
. a']lnﬁﬂ‘u53EJ'ﬂG\Isﬁﬂﬁqugvﬁﬂaﬂml@‘ﬂqﬂﬂqiﬂqLUUQ’]U']?\]EJLW@LLﬂ{jQJ’W’Nqu@’]u

enssusaille

oo a ¢ a | & o o I !
. ANNWENITAUATIEN NSANBEINLUUTEUU ‘1/1m%mw%ﬁuawﬂugﬂuuuﬂwmﬂm

[ [ a a a = v Ao w d'
L‘lJ‘L!ﬂ’]“t‘VlENﬂﬁ]‘H LLﬁ%ﬂ’l'ﬁLSUEJULSUQ’JGU’]ﬂ’I'i"?NLﬂumﬂ@%ﬂﬁ’]ﬂi}ﬂuﬁ@niiﬂ% 21

3. PinwemsldmaluladansaumalunisSeuiuasduaudeyale
4. 1ANUTURAYEU AMEITU 38555 3381UTTULUINTNIFINTTULAL Uagyinau
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soiiles annsathamd mnnAniiEuaisassed way
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sauunFanuivduldedavinzan tlugns
THuszlovidliase uaslidugisinusssy 93u535u
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sgauanale
anunsndnsginazuidymanaiviisdnd
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TAs9ES1MmaNgATUNY N UUY N2

NUINIYIUVIAY

230-600 Adlnrmansimnsudugedmivimnaad
(Advanced Engineering Mathematics for
Chemical Engineers) 3(3-0-6)

230-610 gaumamansimnsediugs
(Advanced Chemical Engineering
Thermodynamics) 3(3-0-6)

230-620 ’«Jauwamam%‘immimLﬂﬁ%’uqmagmi
aamwum’%a&ﬂﬁmaﬂmﬁ (Advanced
Chemical Engineering Kinetics and
Chemical Reactor Design) 3(3-0-6)

230-630 i uavasnftueiiuidiugs (Advanced
Transport Phenomena) 3(3-0-6)

TAseasavangasuay n2

nUINIYIUIAU (Research track)

230-611 Adlamansiemnssudugedmivimnaad
(Advanced Engineering Mathematics for
Chemical Engineers) 3(3-0-6)

230-612 Faunamansimnssaiitugaasnis
ponuuuIsUfnsalinil (Advanced
Chemical Engineering Kinetics and
Chemical Reactor Design) 3(3-0-6)

230-613 gaumamansimnssadiugs
(Advanced Chemical Engineering
Thermodynamics) 3(3-0-6)

230-614 Usngnisnidnelaudugs (Advanced
Transport Phenomena) 3(3-0-6)

A3 1U9AY (Industrial track)

230-641 YA manUuRn1svIenalmnssuwAll
KUUYIUINIT (Module: Integrated
chemical engineering unit operations)
6((4)-4-10)

230-642 ﬁ@aslﬂﬂa%%ﬂ'ﬁ@ﬁ]ﬂLLUUﬂi%ﬁ‘U'JUﬂ'ﬁLLUU
Y3a4N13 (Module: Integrated process
design strategies) 6((4)-4-10)

AND5UY51871

230-691 duuun (Seminar) 1(0-2-1)
MsTILialaeAUI1EUNANUNIIVINT LTIV
Bemdmnssuaivieavfiieatos n1siaue

AND5U1Y51873UN
230-601 duuUIIAINTIUAL 1 (Chemical
Engineering Seminar 1) 1(0-2-1)
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unaludalingsidofissguuas di ey
yAvMIIaAnevimue aufamTluns
¥n3dy

Participate and discussion in the topics of
field;

from

chemical  engineering or related

presentation of an assigned paper
department committee and preparation of

report writing, progress in research

nsAuAiIIINTisayauazunaIduT Lilovdoya
AMUN1INLINIIBINTIUFITen 19T AInTsulu
anivimnssuaiivarainniviieades nsdn
Suflaaveiuselufanssudununiiefnluiinue
38U M9 T waznsinaueuitefiisades
Auanerinusaelarnuzdilunismssun1sues
£19139U52913% WIoAINTIAVIIU

Literature survey in libraries and other sources to
follow the progress in topic of interested in
chemical engineering program and related areas;
participation in presentation and discussion in
seminar in order to train research publication
reading, writing, and presentation skills under

supervision of course instructors

230-692 &uuu1 (Seminar) 1(0-2-1)
nsAuairanTiesayauazunasdu iemdoya
LazAUuA1IrtEIn1s3IvInis Tukideideenis
Snssueivioanunfiieades niswaueunauly
B neireivszyn maiisuiluareAusely
AANTIUFUNYN wazAuAImEnlunSinidY
Literature survey in libraries and other sources to
follow the progress in topics of interest in
field;

participate in presentation and discussion in the

chemical engineering and related

seminar, progress in research

230-701 dununIanssutadl 2 (Chemical
Engineering Seminar II) 1(0-2-1)
nsAuAiIIINTisayauazunaIdus ilomdoya
AUAINLINIIT NS IuEITen1eIAInssulu
anivimnssuaiivarainniviisades nsdn
Suflanazeiueluanssuduuuniiel nurinue
367U N15deu waznsiauenuitefiieades
Auaneridnusaelaruuzdilunisessunisues
919159524179 UT9ANITTAIVIYN A1TULEUD
MsUszgndldmLFanaiviiosuAtamn
Literature survey in libraries and other sources to
follow the progress in topic of interested in
chemical engineering program and related areas;
participation in presentation and discussion in
seminar in order to train research publication
reading, writing, and presentation skills under
supervision of course instructors; presentation of

knowledge application to solve problems

230-620 YaunadansIAINssIATTugILaznIs
senuuuIasUfnsaliail (Advanced Chemical
Engineering Kinetics and Chemical Reactor
Design) 3(3-0-6)

auURvesssuulnien nsUszanaanIuraAsi m1
18U fAse1 ndnn1snguiuaznisussendly
nsAnuUiignlauazuiisefilimnssufazen
nsegleunanufounaslususiluyfnsaiidu
wadlauazvigdladiun UFAsoswusuuulafifags

230-612 IaunamansAAINssuAditugauaznis
sanuuuIasUfnsaliail (Advanced Chemical
Engineering Kinetics and Chemical Reactor
Design) 3(3-0-6)
nuuaznisussendaaunacriansiaily
Us1ngnsalanglouniauazAiIuiou N1580nwUY
\n3esufnsaiiafiuuugamaiinsiiuayline 1ades
Ufnsoliafluuuifeauazvanedn saunamansved
UiAzonaiuuududoundenuuiswusalddise
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Uffsen Ujisenanlduuuieniuduaznalnuasouya
dasy IBn1seenuuulfnsaliailngianizdiniy
nsrUIUMSLUUAeLiles MsdnneszuuvesUfnsel

Properties of reacting systems; steady state
approximation, reaction networks, theoretical
principles and applications to the study of chain
heat,
momentum transfer in fixed-bed and fluidized-
bed

reactions, homogeneous chain reactions and free

and catalytic reactions; mass, and

reactors; non-catalytic heterogeneous

radical mechanisms; methods of designing

chemical reactors with emphasis on continuous

processing; mechanical arrangement of reactors

UAsen n1sinseideyauazaunisngdnsiga
nalnnisiinufasenluaniizangaviensii nns
ponuuuIesUAnsaluuuTiswudidesdu

Theories and applications of chemical reaction
kinetics in mass and heat transport phenomena;
isothermal and non-isothermal reactor design;
single reactor

and multiple arrangement;

chemical reaction kinetics of complex or

heterogeneous catalytic reactions; data analysis
and rate expressions; reaction mechanisms
under equilibrium or steady state conditions;

preliminary design of heterogeneous reactor

230-600 mﬁmmaw%ﬁamnﬁu%"ugqé’m%’uﬁmni
1Al (Advanced Engineering Mathematics for
Chemical Engineers) 3(3-0-6)
N1TES1NANNITANAAIAATULAENITUWAT YNNI
AMINTIUAT N1TVINALRALVDIANNITLTIDYWUT
andley wazaunseuNuStoy Nala B lATIEY Na
LRALLTIILAY LLazmﬂﬁWNﬂaimmam%%’uqﬂ
Mathematical formulation and problem-solving
for chemical engineering problems; solution
techniques for ordinary differential and partial
differential  equations; analytical  solution,
numerical solution and advanced mathematic

methods

230-611 ﬂiﬁﬁlﬂ']ﬂﬂf%ﬂ’)ﬂﬁn%u@ﬂﬁ'm%uaﬁ?ﬂi
w3l (Advanced Engineering Mathematics for
Chemical Engineers) 3(3-0-6)
ArAuAaIaLAdew N1y TusLayUiiudid
FLAY NITUINALRAULTIFNAVFINTUAUNITH S
AUNUS N1sANMIIzand1SuNTEUIUNIT N9
Munedaya NM5a§1IMAZATIFFDULUUT 1A il
wAteynmaimnssuLail

Numerical error; numerical differentiation and
integration; numerical method for differential
equations; process optimization; data prediction;
model formulation and validation to solve

chemical engineering problems

230-520 AL59Uf)i381 (Catalyst) 3(3-0-6)
NaNN159095 59U AT lunswSeunisinan
ANWAINIINAAOULALNG YA NINUHATEMUUTIONUS
anduniaadl leleifisunisaadu n1suns
AaUNAAART LR NauAnsUisen nsaun
FssUfRTemsgmanvnTs nsUsznAlifiddey
N4QAAMNTTY

Principles of catalyst in preparation for
characterization  testing and  theory of
heterogeneous catalysts of chemisorptions;

adsorption isotherms; diffusion; surface kinetics;

catalyst theory; development of industrial

catalyst and important industrial applications

230-633 fL3eUfizen (Catalyst) 3((3)-0-6)
NENNITUALLUIAAYBIAILIIURNTE 5UD9
IauNaFansLazaunad AuaNYaivaILTIU AT
Tassadns dumounisiwdon nalansfinujisen
NTUIUNITVOIANIWYATEN wavn1sUseynaly
AMUFEMTUNNTEBNLUY UasmUIRISIURTen
dwmiugnannnssy

Principles and concept about catalyst including
kinetics and equilibrium, characterization of
catalyst, structure and synthesis method,
reaction mechanism, catalytic process and apply
the knowledge to practical catalyst design

and development for industry
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230-581 d1358AKIIAIR (Surfactant) 3(3-0-6)
VO Ue IR vialuwad nisnaluwad n1s
azangluluiwad n1sgadu 8dadunaznisiinwes
NILUIUNITHARAITAALTIAIRNI0819418 ay
Hagnen NMsuszendldlunisanuseisialunside
wazgnamnssy naluladnsndnanusefaiai
wiAtiAnaLAlLazATANISTIN N

Theory of surfactant; types, micelle formation,
solubilization,  adsorption, emulsions, and
foaming; the simple production processes of
surfactant; soap and detergent; the application
of surfactant in research and industry; the
technology of surfactant production using both

chemical and biological techniques

230-634 @1358AWSIAIAT (Surfactant) 3((3)-0-6)
NN URILIIFIRD Fialuwad nsnaluwad n1s
avaneluluiwad n1sgadu 8datu n1siinvles
nsrUIUMSHARaYkazHadnlan n1sUszenaldly
N15anks9RIlUNTIToMALRAEINTIN N1THER
AN IIFIRIMEATALTLATINEDTININ

Theory of surfactant; types; micelle formation;
solubilization; adsorption; emulsions; foaming;
the production processes of soap and detergent;
the applications of surfactant in research and
industry; the chemical or biological techniques

for surfactant production

230-550 n'1sa‘hamnismummasmimuQu
(Process Modeling and Control) 3(3-0-6)
NUNILBE19ELABITULUUTIABINTEUIUNTUAY
wqwﬁizuumimuw N1IRAIUILUUTIAD991N
ToyaU0INTLUIUNT UULUINGBTEUUAIUANAY
uwulval watauagnismuudmiunsruIungi
Fudou miaaﬂLLUU%UUMU@MLUULLwauvﬂ’Jﬁ

A brief review of process simulation and control
system theory; development of empirical
models from process data; introduction to
modern control theory; dynamics and control of
complex process; plant wide control system

design

230-643 miﬁ‘haaqnssmumiuasmimuqn%u
g4 (Process modeling and Advanced control)
3((3)-0-6)
NUNIUBENIE DRI ULUUSIABINTZUIUNITUAY
%QHﬁi%UUﬂWiﬂ’JUQM ATTHAIUILUUTI88997N
%’a;ﬂama&ﬂizmumit,l,azﬁﬁaLﬁmﬁ%ﬂ TEUUAIUAL
fugs famvaudugs Mamvauuuulnaniandil
MsAuAudmTURSEUIUNSAFUTeU

A brief review of process simulation and control
system theory; development of empirical
models and neural network from process data;
advanced control system, advanced controller,
model predictive control; control of complex

process

230-500 52108U35398N19IAINTIULAL
(Research Methodologies in Chemical
Engineering) 3(3-0-6)

TnUszasAvoInNIsITY N1sAIMuAIuIdoLasy
YOULYA NIFUIUNNINNTIIY N1simuadaym Anwg
NNENAVDINITIVNY MTIATITALaENITWUaNa N1g
UAUONaUITY N15BULATINTITELaY NS Y
18914798

Research objectives; research formulation and
scope; research procedure; defining problems;
statistical method for research; analysis and
interpretation of data; research presentation;

research proposal and report writing

230-651 $2108U35398N9IAINTINLAL 1
(Research Methodologies in Chemical
Engineering 1) 3((3)-0-6)

AMNYNNY UTTAANVDIIUINY ATTUIUTTUINY NS
Anuadamvselandide Tngusvasdveinisive
YOUWANIFITY MIMUMILISIAUINSSUTAEItas s
Weutalaualasain1side Anuineataiveinside
FUAFINTIH SEideuitnTive MTATEvLaslla
Ha N15ULEUDKNAIIUITY NSV UTI89T1UTR
Asdifnen Nsdeasnudty nsuSmsnuisy
Definition; classification of research; research
ethics; research topic and problem; research

objective; scope of research; literature review;,
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research proposal writing; statistical method for
engineering research; research methodology;

analysis and interpretation of data; research

518939 89N

Luilaudangudaiau

sedvndonuiadu 3 nguin dail

1. ngsvnneasuazinalulagdinim
(Agriculture and Biotechnology)

2. ngaimgpamnTsdemasdinmuaziaditanin
(Biofuels and Biochemical industry)

3. ngudvinaluladniseaniuunazAIuAy
NIEUIUNS
(Process design and control technology
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gaamnssudivmine sauieandeienany
Fervganied1uuazuidevesenansd
A5uRaveuTedvT egnlsinuaindaiauaus
vosmsanandvilim ULl tugnavnsands
Huinduuselggunon15219WN U3 oUNNS
AoulazLUINIINI I TUOUIANYBIANIRTTE
wavdn@ne ludiuvesusziiuiies Digtal
Disruption Ldenides Artificial Intelligence
Neutal Network kagszuuniuaulaaanunn
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ANUARTIULAzdDIAUDUUT VDI VITIAMIYA

9

ANTURIVBIETUHAYIUNENEAS

4.1.

=

311 reactor) @1UgAAINNTTUNFIU nilely
wwrliundn aziduidesniswWaun Battery aiia
Tonalq s2uste wualify Digital Disruption 34 Al
(Artificial Intelligence) 813gnu1u1ldlunns
control, optimize e g improve NI UIUNT
WAneia lulsenugnamnssy dslasveaiseu
auaiiielininivna Anrsanienimaniily
seazidunressiedviiiieates auaay
Wz a

91nUszaun15allun15v191UN19AY Innovation
luesAnsionyunuINguiniTodaun Business
wag Entrepreneur Mindset Tnaginlaiatunsaiin
R&D 1Ud Innovation ﬁL‘TJuqﬁﬂﬁﬁa %é’ﬂqmﬁ
\ignfu Modern Innovation Process 144 Design
Thinking, Lean Startup #3® Business Model
Generation (ARYLUINIIVDS Startup) gédLﬂuﬁyjﬂ
Knowledge, Skill wag Mindset 4 Fu wan
UMINgIaeaINIsawssNTadalRlaunS o
TwiSosilld Aazaunsaadna innovation Power
\ieduindeu Competitiveness vasUszmnelddn
3170
PningusvasAavainsinelunnsyduhonisd
AuinTousindnssnzaindsitldiFously
Uszgndldludinade vallaeaziBensng 4 Tu
\levvesusiazeinn Wy vl gnaduan
w3 Armefiang 9 tu luddanisviauass
ansafazamsvideduainanuvasdeyaly
Internet I¢ n1s¥anadugnssnnimia wu lu
n38l999 Knowledge anatdunisfidnnen
annsaagundnnsiiiuiilavde Usingnisal
wdnvoedea 9 wazau1TnedulY (pitch) T
Foudlalilaedne uazludauves skil i ene
unsfidndnwildinisasfioadrmouddem
Fusuvdelasaningn o ludiausedrTusoush
Tneldmnusludoniy 4

KPI Tusguunisuseiuauamvangnsidnladn
LfJuéh%’E’m“ammw”mawé’aqmﬁﬂs’mgaaﬂm
Dunadns woRarsan kPl i 12 4o ffeRauiu
il

KPl daulugifun1siadeianssy (Activity-
based) L% U ai’wmuﬂ%gqmiﬂizsqu, A5

ﬁugmmmﬁuiw%%ﬁaﬂ 230-643 Process
Modeling and Advanced Control LLazﬁqﬁm
230-642 Module:Integrated Chemical Process

Design Strategies

a s

Jagtunugdmnssueansuasunineaels
ANLESULYIANAIUY Business Wag Entrepreneur
Mindset Tnadnianssuoususyesduldiu
fniseuazinAnwitanls Jaduludnuuzves
madnslanazanuauladiuynna agsls
AMUNIAITINOUAUAINEIATY TOIUTZLAUAI
TBLAUBLULVDIRNTIADA A1ATVLAIUHY
Jafanssunsodneusuiiiodnasurinuedingtn
Ifutndnwiessiudianniuas Uadindnm

nangnslagneenuuulagidunisinn1siseunis
ABULUULANIN (Active leaming) laeA1Andadn
LYIYAUATUNNYLATUAIIUARN NISIATILH
warn1sdeansinesiunisasiioufjodaly
183V 89N 518791 Research Methodologies,
Seminar wa¥INETNUE SIURIAINTTUAS
57891uA AT AN Enug Medann
TolauawuzveIvsinadvinlindngnsiiud
AINNEIAYVDIYInYLN1T Pitching %o
AARAAIMNTTY NanansazlyUssyduius
Tia19158lunadgnaenunsnianssuiie
duasuinwerasnaniuAvundnwn
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swazden vioseuliviunus i “a% 3
Houluweni 919 nualunInIgIUNIsInY
(Standard Work procedure) uule

4.2. myinanuienelavesinAnwvsevudinenala
anunsnasviounmNMUemangnslaase uazenn
¥liAn Conflict of interest wafuinAnuwuas
AMNNSY

4.3. M3¥AANAMT “ATTUILAITIANISISEUNNS
dou” anataldreudnaenn eialadendn 019
Wy quaimvesdn@nwiiidunananues
ASTUIUNT WAz lUATLUUTONANTISOUTDY
YndAnwrun 1udad nfieatin Conflict of
interest L@@ Uy 570790198958 v0987
WnAN®IL09391A28 B819lARINNINUBIIN
Wanueveandnans fe nsuintdndnwilug
Wanunelagliiialaslddrauds n1s¥aain
nadugninisfinvivesindnu Aonadaniu
i Taflavannsoassiou Taguszasdils vieil
wialdlfAn Conflict of interest fuAmNa15E
5l KPI 1 feedback Lilavnanvnuaginng
UsuUge @umeraiialdannita 2 dhe viioudius
Faufiemaedvnes) Tngldldidusd Tandnlu
NM5UTELEUNAIUTDIAMNIANTIUALN DAL




U-1 MITNUADULAZHAINIUNIIYVINTVBIDIMTIUsETIMANGAS

AMARNUIN U

1. ¥o - uIENA UISEINTAT uiUsEAYS

sunisdagtu demansiasd

AINsANEeER : A0, GAINTTuail), aNTalNINede, 2551
AFEUEAUTEAUUSYINS

P

IWEIV FoAn AVenle
230.244 Physical Chemistry And Analytical Chemistry Laboratory For

Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory I 1(0-3-0)
230-432 | Chemical Engineering Plant Design 3(3-0-6)
230-445 | Chemical Engineering Project 4(0-12-0)
230-453 | Chemical Engineering Process Simulation 3(3-0-6)

ATzUFBUIEAUTMTINANYN
SWEIV Fod neAn
230-500 | Research Methodologies in Chemical Engineering 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 Thesis 48(0-144-0)
mazeugauluvdngasil

IRAIYN FoAn nuenn
230-635 | Rubber and Polymer Technology 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-643 | Process Modeling and Advanced Control 3((3)-0-6)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)




a 174 s =
WNAITUIYINTTYDUNAY 5 U
2.1 HAUIFINANUNIUINTEITNIIVING

1) Mann, V., Dechwayukul, C., Thongruang, W., Srewaradachpisal, S., Kaewpradit, P., Apichai, W.K. and
H.T. Bui. (2020). Design and fabrication of natural rubber lightweight spring for motorcycle's shock
absorber. International Journal of Automotive and Mechanical Engineering, 17 (1), pp. 7758-7770.

2) Premsuksatian, J. and P. Kaewpradit. (2020). Optimization for Reduction of NOx and Heat Loss of

Parawood Chips Boiler Process Combined with Air Preheater and Controller Using Aspen

Dynamics. Engineering Journal Chiang Mai University, March-August 2020,2 (27), pp. 1-16.

3) Tehlah, N., Kaewpradit, P. and .M. Mujtaba. (2017). Development of molecular distillation based

simulation and optimization of refined palm oil process based on response surface methodology.

Processes, 5(40), pp. 1-15.
2.2 wauinieualunuseyudvnnig

1)  Kaewpradit, P., Kongchoo, A., Chonlathan, P., Lehman, N. and E. Kalkornsurapranee. (2020). Impact
absorbing kneepad prepared from natural rubber. IOP Conference Series: Materials Science and

Engineering, 773 (1), pp. 1-4.

2.3 Wil9da A197

2. Y3 - WINENA WYY UaITes
Auvislagiu seemans1ansd

AIN13ANYIEeER : Ph

.D (Chemical Engineering), Johns Hopkins U., USA., 2545

ATzUFBUTEAUUT YIRS

IRAIYN FoAmn nuaenn
230-212 | Thermodynamics | 3(3-0-6)
230-244 Physical Chemistry And Analytical Chemistry Laboratory For

Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)

AsTUdIUITAUUMANANEN

IRAIYN FoAn wuwnn
230-544 Air Pollution Control Technology for Gaseous and 3(3-0-6)

Particulate Emissions
230-571 | Alternative Energy Technology 3(3-0-6)
230-572 | Renewable Resource and Energy 3(3-0-6)
230-630 | Advanced Transport Phenomena 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)




230-901 Thesis 36(0-108-0)
230-902 Thesis 48(0-144-0)
aszausoulundngasil
IRAIYN FoAmn naenn
230-614 | Advanced Transport Phenomena 3(3-0-6)
230-631 | Resources and Renewable Energy 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-644 | Process Safety Management 3((3)-0-6)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)
nasuITINTISHaunds 5 U

2.1 HAaUINRANUWIUINTEISNI9IVINS

87

1) Sukhang, S., Choojit, S., Reungpeerakul, T. and C. Sangwichien. (2020). Bioethanol production from oil

palm empty fruit bunch with SSF and SHF processes using Kluyveromyces marxianus yeast. Cellulose,

27 (1), pp. 301-31

4.

2) Thamsee, T., Choojit, S., Cheirsilp, B., Yamseangsung, R., Ruengpeerakul, T. and C. Sangwichien. (2019).

Combination of Superheated Steam Explosion and Alkaline Autoclaving Pretreatment for

Improvement of Enzymatic Digestibility of the Oil Palm Tree Residues as Alternative Sugar Sources.
Waste and Biomass Valorization, 10 (10), pp. 3009-3023.
3) Choodum, N., Sangwichien, C. and R. Yamsaengsung. (2019). Optimization of a closed-loop HHO

production system for vehicles and houses. Environmental Progress and Sustainable Energy, 38 (1),

pp. 268-277.

2.2 wauinieualunuseyudvinig

2.3 Wi9ED A197



3. %9 - WINANA WA LA ARIUILUAN
suviistaglu sesrnansnaisd

qﬁﬁnﬂiﬁnwﬂgeqm : Ph.D. (BioScience and Technology), Cranfield, UK, 2544

AFTUEBUTEAUUS YN
IWEIV Fodn AVenle
230-205 | Chemical Engineering Processes 3(3-0-6)
230-207 | Economics And Applications 3(3-0-6)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-333 | Environmental Control 3(3-0-6)
230-337 | Economics and Applications 3(3-0-6)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
ATzUFBUITAUTMTINANYN
SWEIV Fod AVenle
230-570 | Advanced Environmental Technologies 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
aszausoulundngasil
IWEIYV Fodn nuenn
230-623 | Advanced Environmental Technology 3((3)-0-6)
230-641 Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 Chemical Engineering Seminar | 1(0-2-1)
230-701 Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)

88



NAIUIBINTTDUNAS

5%

2.1 HANUIENANUNIUINTEITNIIVING

1) Amin, M. and P. Chetpattananondh. (2019). Biochar from extracted marine Chlorella sp. residue for

high efficiency adsorption with ultrasonication to remove Cr(Vl), Zn(ll) and Ni(ll). Bioresource

Technology 289, pp. 1-10.

2) Amin, M. and P. Chetpattananondh. (2019). Enhanced Lipid Recovery from Marine Chlorella Sp. by

Ultrasonication with an Integrated Process Approach for Wet and Dry Biomass. Bioenergy Research, 12

(3), pp. 665-679.

3) Amin, M., Chetpattananondh, P. and S. Ratanawilai. (2019). Application of extracted marine Chlorella

sp. residue for bio-oil production as the biomass feedstock and microwave absorber. Energy

Conversion and Management, 195, pp. 819-829.
2.2 wasuminauslunuszyuivinis

2.3 Wil9ED A197

4. %9 - WINANA WETI WAl
aunisdagiu seeransnnse
'g@ﬂ']iﬁﬂiﬂ']@ﬂﬁﬂ : Ph.D. (Agricultural Engineering), The University of Texas At Austin, U.S.A., 2543

ATzUFBUTEAUUTYYINT
SWEIV Fodn AVenl
230.244 Physical Chemistry And Analytical Chemistry Laboratory For
Chemical 1(0-3-0)
230-302 | Basic Chemical Engineering Il 3(3-0-6)
230-325 | Safety in Chemical Engineering Operations 3(3-0-6)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
ATUFBUITAUTAMTINANYN
IRAIY Fodn nuenn
230-560 | Food Unit Operations 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 | Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
aszausoulundngasil
IWEIYV a1 nuenn
230-621 | Food Unit Operation 3((3)-0-6)




230-622 | Drying Technology 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-644 | Process Safety Management 3((3)-0-6)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 43(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)

a b7 L =
WNAITUIVINTTYDUNAY 5 U
2.1 WANUILNANUWIUINTEITNI9IVING

1)

Choodum, N., Sangwichien, C. and R. Yamsaengsung. (2019). Optimization of a closed-loop HHO

production system for vehicles and houses. Environmental Progress and Sustainable Energy, 38 (1),

pp. 268-277.

Patcharawijit, A., Choodum, N. and R. Yamsaengsung. (2019). Effects of superheated steam treatment

on moisture adsorption and mechanical properties of pre-dried rubberwood. Drying Technology, 37

(13), pp. 1647-1655.

Utama, P.S., Yamsaengsung, R. and C. Sangwichien. (2019). Production and characterization of

precipitated silica from palm oil mill fly ash using CO, impregnation and mechanical fragmentation.

Brazilian Journal of Chemical Engineering, 36 (1), pp. 523-530.
2.2 wasuminauslunussguivinis

2.3 Wi9ED A197

5. ¥9 - wwana wigngiss Saila
auvstagiu seermans1asd
’g@ﬂﬁiﬁﬂiﬂ’]@ﬂﬁﬂ : Ph.D. (Chemical and Petroleum Refining Engineering) , Colorado School of

Mines, USA., 2544

ATTUFIUTEAUUI YNNG

IRAIYN FoAn wuenn
230-321 | Chemical Engineering Kinetics and Reactor Design 3(3-0-6)
230-323 | Unit Operation | 3(3-0-6)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-476 | Technical English Communications 3(3-0-6)




A5LIUFIUTTAUUMUNARNY

SWEIV Y931 AVenle
230-520 | Catalyst 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 Thesis 48(0-144-0)
aszausoulundngasil
IRAIYN FoAmn nuwnn
230-633 | Catalyst 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)
NAUAIYINTIHIUNES 5 T

2.1 WANUILNANUWIUINTEITNI9IVING

1) Khamtree, S., Ratanawilai, T. and S. Ratanawilai. (2020). The effect of alkaline-silane treatment of

91

rubberwood flour for water absorption and mechanical properties of plastic composites. Journal of

Thermoplastic Composite Materials, Volume 33 Issue 5, May 2020, pp. 599-613.
2) Amin, M., Chetpattananondh, P. and S. Ratanawilai. (2019). Application of extracted marine Chlorella

sp. residue for bio-oil production as the biomass feedstock and microwave absorber. Energy

Conversion and Management, 195, pp. 819-829.

3) Eaimsumang, S., Wongkasemijit, S., Pongstabodee, S., Smith, S.M., Ratanawilai, S., Chollacoop, N. and
A. Luengnaruemitchai. (2019). Effect of synthesis time on morphology of CeO, nanoparticles and

Au/CeO, and their activity in oxidative steam reforming of methanol. Journal of Rare Earths, 37 (8),

pp. 819-828.

2.2 wasuminauslunuszyuivinis

2.3 MU9H0 A151



6. ¥ - wwENa U9
auvisdagiu s

a =2
FRUINTANYIEER : Ph.

AsEauaaUTEAUUTY

'3
=3

nNavw1g Uselasgand
N33

D (Chemical Engineering), Lehigh University, USA., 2546
In3

IWEIV Fodn AVenle
230-207 | Economics and Its Applications 3(3-0-6)
230.244 Physical Chemistry And Analytical Chemistry Laboratory For

Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |I 1(0-3-0)
230-425 | Process Dynamic and Control 3(3-0-6)
230-445 | Chemical Engineering Project 4(0-12-0)
230-452 | Computer Applications for Chemical Engineers 3(3-0-6)
230-476 | Technical English Communications 3(3-0-6)

ATzUFBUITAUTAMTInANEN
IWEIYV Fa3n nuenn
230-500 | Research Methodologies in Chemical Engineering 3(3-0-6)
230-550 | Process Modeling and Control 3(3-0-6)
230-600 | Advanced Engineering Mathematics for Chemical Engineers 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
mazeugauluvdngasil

IRAIY Fodn nuenn
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-651 | Research Methodologies in Chemical Engineering | 3((3)-0-6)
230-751 | Research Methodologies in Chemical Engineering I 3((3)-0-6)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)




93

NaUIYINISHIUNRAY 5 U

2.1 waeAtedinfuwluansamedvinis

1) Thoai, D.N., Chanakaewsomboon, |., Prasertsit, K., Photaworn, S. and C. Tongurai. (2019). A novel
inspection of mechanisms in conversion of refined palm oil to biodiesel with alkaline catalyst. Fuel,
256, pp. 1-10.

2) Prasertsit, K., Rattanapong, W., Keangjui, S., Phoopisutthisak, P. and C. Tongurai. (2019). Image analysis
of glycerol effecting on transesterification. Songklanakarin Journal of Science and Technology, 41 (6),
pp. 1282-1286.

3) Mueanmas, C., Nikhom, R., Petchkaew, A., lewkittayakorn, J. and K. Prasertsit. (2019). Extraction and
esterification of waste coffee grounds oil as non-edible feedstock for biodiesel production. Renewable
Energy, 133, pp. 1414-1425.

2.2 waswithsusluiiuszyuivinis

2.3 Wil9ED A197

7. o - uwana wedensd uiedduns

aunisdagiu seeransnnse

q@ﬂﬁiﬁnwﬁgaqm : Ph.D. (Chemical and Petroleum Refining Engineering) , Colorado School of
Mines, USA., 2542

AFEUEBUTEAUUSYINS

IRAIYN FoAmn nuaenn
230-244 Physical Chemistry And Analytical Chemistry Laboratory For
Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-452 | Computer Application for Chemical Engineers 3(3-0-6)
230-473 | Natural Gas Technology 3(3-0-6)
ATzUFBUIEAUTMTINANYN
IRAIYN FoAn wuaenn
230-610 | Advanced Chemical Engineering Thermodynamics 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 | Thesis 36(0-108-0)

230-902 | Thesis 48(0-144-0)




aszudaulundngasil

SRAIYN Fodn nuenn
230-613 | Advanced Chemical Engineering Thermodynamics 3(3-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)

a 173 s =,
NaUIYINISTounae 5 U
2.1 UNANNIYANNNIUINTESIVING
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1) Asadullah, Kaewsichan, L. and K. Tohdee. (2019). Adsorption of hexavalent chromium onto alkali-

modified biochar derived from Lepironia articulata: A kinetic, equilibrium, and thermodynamic study.
Water Environment Research, 91 (11), pp. 1433-1446.
2) Asadullah, Kaewsichan, L.and K. Tohdee. (2018). Prospective Sorption Evaluation of Hydro thermally

Carbonized Lepironia articulata (Grey sedge) for the Removal of Ni (Il) from Aqueous Solution. Chiang
Mai Journal of Science , 45(5), pp. 2220-2231.
3) TohdeeK., Kaewsichan, L. and Asadullah. (2018). Potential of BCDMACl modified bentonite in
simultaneous adsorption of heavy metal Ni (Il) and humic acid. Journal of Environmental Chemical
Engineering, 6(4), pp. 5616- 5624.
2.2 waswinjnausluiiussyudvanis
1)  Sathinee, P. And L. Kaewsichan. (2019). Green Extraction of Tamanu Oil with Coconut Milk for Suitable
Free fatty acid Compositions. 7" Global Conference on Engineering and Technology Series, Penang,
Malaysia. 6-7 Dec, 2019, 10 pages. pp.1-10.

2.3 BUNH/M157

8. ¥a — wwana WsangTaad Asathui

auvstagiu seermans1a1sd

insANgeEa : Us.e. (naluladdlngiadl), uiansalumninends, 2552
A1TzUFBUTEAUUT YIRS

IREIY Fodn nuwnA
230-205 | Chemical Engineering Processes 3(3-0-6)
Physical Chemistry And Analytical Chemistry Laboratory For
230-244

Chemical 1(0-3-0)
230-301 | Basic Chemical Engineering | 4(4-0-8)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
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230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-476 | Technical English Communications 3(3-0-6)
ATUFBUIEAUTMTINANYN
IWEIYV FoAmn nuenn
230-500 | Research Methodologies in Chemical Engineering 3(3-0-6)
230-581 | Surfactant 3(3-0-6)
Advanced Chemical Engineering Kinetics and Chemical
230-620 ' 3(3-0-6)
Reactor Design
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 | Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
aszausoulundngasil
SAEIV Fodn neAn
230612 Advanced C.hemical Engineering Kinetics and Chemical 3(3-0-6)
Reactor Design
230-634 | Surfactant 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-651 | Research Methodologies in Chemical Engineering | 3((3)-0-6)
230-751 | Research Methodologies in Chemical Engineering |I 3((3)-0-6)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)

NaUIYINTISHIUNES 5 U

2.1 UNANMNIVYANUNILINTAITIVINTS

1) Kosaiyakanon, C. and S. Kungsanant. (2020). Adsorption of Reactive Dyes from Wastewater Using
Cationic Surfactant-modified Coffee Husk Biochar. Environment and Natural Resources Journal, 18(1),
pp. 21-32.

2) Parnthong, J., Kungsanant, S. and S. Chavadej. (2018). The Influence of Nonionic Surfactant Adsorption
on Enzymatic Hydrolysis of Oil Palm Fruit Bunch. Applied Biochemistry and Biotechnology, 186, pp.
895-908.
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3) Kungsanant, S., Kittisrisawai, S., Suriya-Amrit, P., Kitiyanan, B., Chavadej, S., Osuwan, S. and J.F.
Scamehorn. (2018). Study of nonionic surfactants on HVOCs removal from coacervate solutions using
cocurrent vacuum stripping in a packed column. Separation Science and Technology, 53:16, pp. 2662-
2670.

2.2 unanuAdeiausluiiussyuivins

2.3 wilsda/m3n
g¥af Aeadun. (2563). a1sanusIRein (Surfactant) favindadi 1, 186 WtIN. @A AMIAINTISUANERS

UANINYISUAVAIURATUNS. ISBN: 978-676-271-582-2

9. ¥a — wwNA WsANATUY 239

aunisdagiu seeransnanse

AINSANIEeER : A0 (AAINTTuAdl), wawwaruaiuns, 2550
AFEUEBUTEAUUSYINS

SWEIV Fodn AVenle
230-207 | Economics and Its Applications 3(3-0-6)
230-212 | Thermodynamics | 3(3-0-6)
230-213 | Chemical Engineering Thermodynamics 3(3-0-6)
230.244 Physical Chemistry And Analytical Chemistry Laboratory For

Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)

ATzUFBUIEAUUMTINANYN
IWEIV FoAn nuenn
230-574 | Ethanol Fuel 3(3-0-6)
230-600 | Advanced Engineering Mathematics for Chemical Engineers 3(3-0-6)
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
mizmuaaﬂuwﬁngmﬁ

IWEIYV Fodn nuenn
230-611 | Advanced Engineering Mathematics for Chemical Engineers 3(3-0-6)
230-624 | Biotechnology in Food and Fuel Industries 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)




230-601 | Chemical Engineering Seminar | 230-601
230-701 | Chemical Engineering Seminar |I 230-701
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 43(0-144-0)
NaUAIYINTIIHIUNES 5 T

2.1 UNAMUIFLANUNIUINTEITIVING
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1) Chongkhong, S. and C. Tongurai. (2019). Optimization of soluble sugar production from pineapple peel

by microwave-assisted water pretreatment Songklanakarin Journal of Science and Technology, 41 (1),

pp. 237-245.

2) Kanjaikaew, U., Tongurai, C., Chongkhong, S. and K. Prasertsit. (2018). Two-step esterification of palm

fatty acid distillate in ethyl ester production: Optimization and sensitivity analysis. Renewable energy,

119, pp. 336-344.

3) Sininart Chongkhong and Chakrit Tongurai. 2018. Optimization of glucose production from corncob by

microwave-assisted alkali pretreatment and acid hydrolysis. Songklanakarin Journal of Science and
Technology, 40(3): 555-562. (SCOPUS)
2.2 unANMNIRBLEUR UNUTEYNIYINTT

2.3 BUNH/M157

allung 29R9. (2562). Wamawen1uea (Ethanol Fuel) NunAsIv

[V
v a

UNINYINYFIVANUASUNS. ISBN: 978-616-271-505-1

10. @8 - WNENA WIUT FEITNT
Aunislagiu seemans1ansd

NIANYIgeEn : Us.

A19zUFBUTEAUUTE

a. (welulagdauandew), w.wmaluladnszaeunaisuys, 2548
N3

IRAIYN FoAn wuwnn
230-201 | Material and Energy Balances 4(4-0-8)
Physical Chemistry And Analytical Chemistry Laboratory For
230-244

Chemical 1(0-3-0)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-472 | Petrochemical Technology 3(3-0-6)

ATzUdBUsTAUTMTInANEN

SRAIYN YU nuenn
230-691 | Seminar 1(0-2-1)

2, 283 VUM, @9Ua1: AMLIAINTIUAANS



230-692 | Seminar 1(0-2-1)
230-800 Thesis 18(0-54-0)
230-900 Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
aszausoulundngasil
SRAYN Fodn nuenin
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 43(0-144-0)
nasuITINISdounds 5 U

2.1 UNAMUIFYANUNIUINTEITIVING

98

1) Chungsiriporn, J., Pongyeela, P. and N. Chairerk. (2020). Sol-gel self cleaning superhydrophobic

nanocoating for glass surface of solar cell. Songklanakarin Journal of Science and Technology, 42 (4),

pp. 923-927.

2) Nuilerd, T., Pongyeela, P. and J. Chungsiriporn. (2018). Pellet activated carbon production using

parawood charcoal from gasifier by KOH activation for adsorption of iron in water (2018)

Songklanakarin Journal of Science and Technology, 40 (2), pp. 264-270.

3) Chungsiriporn, J., Pongyeela, P. and J. lewkittayakorn. (2018). Use of wood vinegar as fungus and

malodor retarding agent for natural rubber products. Songklanakarin Journal of Science and
Technology, 40 (1), pp. 87-92.
2.2 unANMNIRBLEUR UNUTEYNIYINTT

2.3 Wileda/fn90

11. W9 - WNENA ATNTIEITY 1NT01IS
auvslagiu 019156

AMIN13ANEEeER : U3

A. AAINTIULAL), L.aWaIuASUNs, 2560

ATUFBUTEAUUT YIRS
IWEIYV FoAn nuein
230-322 | Particle Engineering 3(3-0-6)
230-244 Physical Chemistry And Analytical Chemistry Laboratory For
Chemical 1(0-3-0)
230-331 | Chemical Engineering Equipment Design 3(3-0-6)




230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory I 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-462 | Corrosion Engineering 3(3-0-6)
AszauasUTEAUUMTinAnY)
IWEIV Y931 Wein
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 Thesis 48(0-144-0)
mazeugauluvdngasil
IRAIYN FoAmn nuenn
230-632 | Biodiesel Technology 3((3)-0-6)
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 | Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)
NaUITINITHOUNES 5 U

2.1 UNAMUIFYRANUNIUINTEITIVING

99

1) Chanakaewsomboon, I., Tongurai, C., Photaworn, S., Kungsanant, S. and R. Nikhom. (2020). Investigation

of saponification mechanisms in biodiesel production: Microscopic visualization of the effects of FFA,

water and the amount of alkaline catalyst. Journal of Environmental Chemical Engineering, 8 (2), pp.

1-18.

2) Thoai, D.N., Chanakaewsomboon, |I., Prasertsit, K., Photaworn, S. and C. Tongurai. (2019). A novel

inspection of mechanisms in conversion of refined palm oil to biodiesel with alkaline catalyst. Fuel,

256, pp. 1-15.

3) Photaworn, S., Tongurai, C. and S. Kungsanunt. (2017). Process development of two-step esterification

plus catalyst solution recycling on waste vegetable oil possessing high free fatty acid. Chemical

Engineering and Processing: Process Intensification, 118, pp.1-8.
2.2 UnAMNIRBLEUD UNIUTEYNIYINTT

2.3 Wileda/fn90



12. 38 - WINANA WNAITLYVT YY1y TeIeA
Auvielagiu fiemansnnge

a = a a a [
AUNITANWIGIEN : UT. (IAINTIULAL), U.AVAIUATUNT, 2560
ATEUABUTEAUUSYINS

eIV FoAmn niaenn
230-211 Fluid Flow 3(3-0-6)
230-212 | Thermodynamics | 3(3-0-6)
230.244 Physical Chemistry And Analytical Chemistry Laboratory For

Chemical 1(0-3-0)
230-311 | Heat Transfer 3(3-0-6)
230-341 | Fluid and Thermodynamics Laboratory 1(0-3-0)
230-342 | Chemical Engineering Laboratory | 1(0-3-0)
230-343 | Chemical Engineering Laboratory |l 1(0-3-0)
230-445 | Chemical Engineering Project 4(0-12-0)
230-453 | Chemical Engineering Process Simulation 3(3-0-6)

ATUFBUIZAUTMTINANYN
SREIV Fod neAn
230-691 | Seminar 1(0-2-1)
230-692 | Seminar 1(0-2-1)
230-800 | Thesis 18(0-54-0)
230-900 | Thesis 48(0-144-0)
230-901 Thesis 36(0-108-0)
230-902 | Thesis 48(0-144-0)
aszausoulundngasil

IWEIV FoAn nuenn
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)

=Y } 74 Q/ =
NAITUIVINTTEDUKNAY 5 U
2.1 UNAMUIFYANUNIUINTEITIVING

1) Chomanee, J., Thongboon, K., Tekasakul, S., Furuuchi, M., Dejchanchaiwong, R. and P. Tekasakul.

(2020). Physicochemical and toxicological characteristics of nanoparticles in aerosols in southern
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Thailand during recent haze episodes in lower southeast Asia. Journal of Environmental Sciences
(China), 94, pp. 72-80.

Dejchanchaiwong, R., Kumar, A. and P. Tekasakul. (2019). Performance and economic analysis of
natural convection based rubber smoking room for rubber cooperatives in Thailand. Renewable
Energy, 132, pp. 233-242.

Ajani, C., Curcio, S., Dejchanchaiwong, R. and P. Tekasakul. (2019). Influence of shrinkage during natural
rubber sheet drying: Numerical modeling of heat and mass transfer. Applied Thermal Engineering, 149,
pp. 798-806.

2.2 unanudeLaua luuseyuIvIng

2.3 BUSH/M157

13. ¥2 - UwENA WILUTYYN AINSY
Auvstagiu fhemansianse

ANTANYIGeER : 0. GrnTsunil), winuasmans, 2554
A1TzUFBUTEAUUSYYINT

SWEIV Fodn AVenl
AszaussusEaUUMYinAnen
IWEIYV FoAn nein
mazeugauluvdngasil
IWEIYV FoAn nein
230-641 | Module: Integrated Chemical Engineering Unit Operations 6((4)-4-10)
230-642 | Module: Integrated Process Design Strategies 6((4)-4-10)
230-601 | Chemical Engineering Seminar | 1(0-2-1)
230-701 | Chemical Engineering Seminar |l 1(0-2-1)
230-671 Thesis Plan Al 36(0-108-0)
230-672 | Thesis Plan A2 18(0-54-0)
230-771 | Thesis Type 1.1 48(0-144-0)
230-772 | Thesis Type 2.1 36(0-108-0)
230-773 | Thesis Type 2.2 48(0-144-0)

a }74 Qs =
NAITUIVINTTEDUKNAN 5 U
2.1 UNAMUIFYANUNIUINTEITIVING

1)

Wanchan, W., Khongprom, P. and S. Limtrakul. (2020). Study of wall-to-bed heat transfer in circulating
fluidized bed riser based on CFD simulation. Chemical Engineering Research and Design, 156, pp. 442-
a455.

Khongprom, P., Whansungnoen, T., Pienduangsri, P., Wanchan, W. and S. Limtrakul. (2020). Catalytic
Cracking of Heavy Oil from Waste Plastic in Tapered Circulating Fluidized Bed Riser Reactor. E3S Web
of Conferences, 141, pp. 1-6.
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3) Khongprom, P., Ratchasombat, S., Wanchan, W., Bumphenkiattikul, P. and S. Limtrakul. (2020). Scaling
of a catalytic cracking fluidized bed downer reactor based on computational fluid dynamics
simulations. RSC Advances, 10 (5), pp. 2897-2914.

2.2 unaru3seiausluiivszyuivinig

2.3 BUSH/M137



AANUIN A

A-1 N13ALTUNITAULUINIG Outcome-Based Education (OBE)

1. n52UuNsluN1TiAYi PLOs vaenangns
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naunidleaude N13IATIEANGN Bnslfundsaussouzidniu
ALY Toudin (SH1) high power d1999LLUUADUNY online 26 518
(l5991ugnaMN5W) high impact
AlEudin (SH2) high power d9vuLuuaaUny online 13 ¢
(ssugeannnssudimvune) high impact
AlEudin (SH3) high power d9vsuLuuaauny online 19 91¢
(Pansdlunminese) high impact
919158lumAi Y high power Usguuazanuse
low impact
au.97. wag @, (SHA) high power d193asuLUUaaUnTY online 4 318
low impact
AZLAZUNINGIRY high power MMsUNIdEAULAZ NUSAURINNIING 1SN
low impact fsarlunmstnunaussaus sy
7. high power MsfrunaLssous s Ul 5 fuan
low impact NIOUNIATFIUAAITEAUGANANY
AwdUagtuuaznguidimvung (SH5) low power Sunwaifflsifoyanduil 8 1
high impact
Audiin (SH6) low power Sunwaifflsitoyanguil 5 1
low impact

2. MINAATITNAMUTDAARBIVEY PLOs Auddeviay Wusia uazadudainsvasgidladiube

PLOs 984angnIIAINTINAEAIUMIUNGN §191313ANssuLAll

PLO1 ysanmismnuiiuineimaniuazimnsnilumsufifnuindmnssuaiifionovausinnudeinsves
goanmnssuinensLazmaluladiinm viegaamnssudomadinmuasiaitanin viemeluladnig
DNKUUKATATUANNTEUIUNTT
(Integrate scientific and engineering knowledge to chemical engineering practice that respond to
the needs of agro-industry and biotechnology or biofuels and biochemical industry or process
design and control technology.)

PLO2 ponuuunsnaassdmsunsuidymmiaimnssuiaille
(design experiment for chemical engineering problem sovling.)

PLO3 Foanslspgnsgnipauazmssuseiiu
(Communicate accurately and clearly.)

PLO4 shaudamugBuiitienuvannvanemaeimusssuls
(Work in multicultural team environment.)

PLO5 Lan900nNINass81ussULAIvIINIAmINTIY
(Perform professional ethics in engineering.)
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0% ¢ o a

M19199ATI29 PLOs AUddevial Wushauazaudasn1svasdiiidiulddudeseiudigyiin
| pLot | pLoz | pLos | pLoa | pLos

Aeviad

Junminerdofiowsnnssunazdany 4 4 v v
fiflanududamdenis 4 4 4
Wunalandnlunisiaunnalduasuseine 4 4 4 v v
sisdavninenduiuih 1 1u 5 vesondeunelul we. 2570 v v v v v
Wusna

Wusha 1 adeenuduiihmadnmsuazuinnssu lnednside
WugruiemsiaunmeldasUsene \Joslosddnuas
\A3eULAING

Wushia 2 aadndinidanssaurninmsuayinTn Jednd
fo TWeyan Inansnsazuazinuslummssed 21 aunse 4 4 4 v v
Uszgndnnufuuiiugiulssauntssininmsuon

\
<
<
<
<

Wusha 3 WarnuInendslidudrugiuanuduuiug1uny

3 Y] x| q
Taussu uasnanuivanves insugianeiios Inelviglislas 4 4 4 4 4
lomaifisnnusldegrsvanvaneguuuy

Stakeholder Need 1 (SH1) : 15301ugnavnssy
me%ﬁug’mﬁm Thermodynamics, Unit operation v
Process control Uag Process/Plant design

2. A1UFA1U Research methodologies kagmsinTzidaya v v

3. inwemsfoansuasnstiaue (mwilne & Sangw) v v

4. ANUTURAYBULALANSTTH 38555U v

5. Anadudii v

Stakeholder Need 2 (SH2) : Tssugmanvinssuitvang
1. mm%‘ﬁu;ﬂuﬁm Process control/Simulation W@
Process/Plant design v

2. finwensdeansuaznstiaue (Mwilne & Saingw) 4

3. ANUTURATOULALANSTTU A3U5TTU v v

Stakeholder Need 3 (SH3) : asuasdlunmineae
me%ﬁuimﬁm Thermodynamics, Heat/Mass transfer, v
Kinetic reaction iag Mass/Energy balance

2. A7U3ANU Research methodologies Uagn15iATzidaya 4

AN

3. finwgnsAeansuazmstiiaue (nmwilng & Sangw)
4. ANUTURAYBULAYANIETTH 385U v v

Stakeholder Need 4 (SH4) : &U.97. kay @Inw.
1. mmi@f’lu Research methodologies LLasmﬁmi’lzﬁ%’amﬂa 4
2. finwensdeansuagnstiaue (Mwilne & Sangw)

AN

3. ANUSURAYOULALANIETTH 35T v
Stakeholder Need 5 (SH5) : AiwdUagtuuaznguitmang
1. anudaunmsideuasnsiaszidea v

AN

2. finwgnsdeansuagnstiiaue (nwilng & Singw)
Stakeholder Need 6 (SH6) : @i

1. anudaunsifeuasnsiaseideya v

2. finwensdeansuagnisiiaue (nwilne & Sanqw)

AN
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PLOs vawidngnsuiugquiinidin arv13vndanssuiall
PLO1 ysanmismnuiiuineimaniuazimnsnilumsufifnuinidmnssuaiifionovausinnudeinsves
gnamnssuinumsLazinAluladiinm viegramnssudemadaninuaziaiidanin viowaluladns
PBNUUULALAIUANNTEUIUNIS
(Integrate scientific and engineering knowledge to chemical engineering practice that respond to
the needs of agro-industry and biotechnology or biofuels and biochemical industry or process
design and control technology.)

PLO2 eonuuUNTzUIUMTTaIefmunuAde uasaiassresdrnuilmivieuinnssumdmnssuailly
(design research process for research development and create novel knowledge or innovation in
chemical engineering area.)

PLO3 FoanslspensgnipsuazmssUseiiy
(Communicate accurately and clearly.)

PLOA UFtRmuluguzifinasimuda uazvhauswiugduiitianamainvanemsiausssls
(Act as a good leader and follower and works in multicultural team environment.)

PLO5 LafA40eNieasseusIuLnalIvinicamnssy
(Perform professional ethics in engineering.)

M191934AT12% PLOs Auddevial wushauazaudasnsvesdiidiulddudessiudigyiien

| Lot | PLO2 | PLO3 | PLO4 | PLOS

Adeiia

Junminedofiouinnssunazdany v v v v
fiflanadudemdenis 4 4 4
Wunalandnlunsiaunaldvasuszne 4 4 4 4 4
yduminendedui 1 lu 5 vesendounelud e, 2570 v v v 4 4

1]

e |

a

NUSN

o a

WusA 1 a%wmmLﬂuﬁﬁwmﬁmmmazui’mmiu Taadln 5398

<

Jugruiensiannialduazdszme Wweulesddinuuay
\A3eLANG

<
<
<
<
<

Wusha 2 a5 etadinidaussausnINmNISua VTN Jodnd i
e Ty Inassausuazyineyluanssen 21 @wse 4 4 4 v v
Uszgndmnuiuuiiugiulszaunisalannsuf i

Wusha 3 WarnuInendslidudrugiuanusuuiug1uny

3 Y] o3 q

Taussu uasnanuiyanves insugianeiios Inelviglislad v v v v v
lonainfennuslsegramananeguuuy

Stakeholder Need 1 (SH1) : 15$91ugna9n5 5y

Lanuiiuguiwdanssuall Anudameiunieiiu v v

AT NTAS 19U IRNTSY

2. vinygnseansiazmstiaus (nMwlve & 83ngw) v
3. ANUSURATOULALATIGTTH F3UTTTU
4. aududii v

AN

Stakeholder Need 2 (SH2) : 1sstugmanwnssadmng
1. mmi‘ﬁugmﬁm Process control/Simulation Wag
Process/Plant design
2. MTUATINToYaUALNNT R&D

AN
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PLO1 | PLO2 | PLO3 | PLO4 | PLO5
3, finuenisdeansuaznsihiaue (Mwilng & Sangw) v
4. ANUTURATOULALANIETT F3U5TTY v v
5. anudufih nduanseen ndrdindula v v
Stakeholder Need 3 (SH3) : au913elunmIvede
1. anudiugiuiuimnssed audawgiuiiiay v v
MAdewaznsaseuinngsy
2. A71U3ANU Research methodologies kagn1353Aszridaya v v
3, finuzn1sdeansuazmsthiaue (Mwilne & Singw) v
4. ANUTURATOULAYAMETT F3U5TTY v v
Stakeholder Need 4 (SH4) : &@U.97. kay &@Inw.
1. ANU3AU Process simulation, Biochemical technology 4
2. Vinwrmsdansigiang Wenloafungu]] v v
3, finwgmsdeansuagmsthiaue (Mwilne & Sangu) 4
4. anududi nduansean v
Stakeholder Need 5 (SH5) : @udlagtuuazngudmang
1. anuFiangmunuiy v v
2. finwensdoasuagnisiiaue (Mwilne & Sanqw) v
Stakeholder Need 6 (SH6) : @il
1. mufameinuendde nsfadussuuiasn1slinsei v v
Joya
2. finwensdoasuagmstiaue (mwilne & Sanqw) v

3. AUFIAARDITENINANAN BaE NI sTaIAvRsINUMdinuasaufUndin fiu PLOs Ya3nangns

3LAUUIRYY N

Y = s v A v U a =
ﬂﬁuaﬂ‘iﬂm%wW\‘iﬂﬁgaﬂﬂmaQUm%ﬁIuﬁgﬂUUm%mﬂﬂ‘Uq

AANYUYNUZIU

ARAN YL
71989AY

AUANYULN
31n5AT TN

1.1

1.2

13

1.4

2.1

2.2

3.1

32 |33

PLOT ysanIsauiinwineaanswagimnssulunis
UftRanuduimnssuaiiionsuaussaudeanisvues
guannsunuasLazinalulad¥inin vsegnaivnssu
Feamadannuaziaiidanm viewmeluladniseenuuy
WATAIUANNTEUIUNTT

(Integrate scientific and engineering knowledge to
chemical engineering practice that respond to the
needs of agro-industry and biotechnology or biofuels
and biochemical industry or process design and

control technology.)

PLO2 90NKUUNITNARBIEINTUNISUATYNINIIAINTIY
wdlile
(design experiment for chemical engineering problem

sovling.)

PLO3 ﬁamﬂﬁasngﬂﬁadLLazmwizLﬁu

(Communicate accurately and clearly.)

PLOA vihausiuiugdunianuvainvatemainmssauld
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Az iifsUszasdestudinlusesudadindngm
. z AMANYME | ANANYAENIG
AUANYEUSNUTIU o - =
AN AN/ AN
1.1 1.2 |13 (14 |21 2.2 31 |32 |33
(Work in multicultural team environment.)
PLO5 LaAS0ONINATIENUTTUMATITITINIAINTTU v v
(Perform professional ethics in engineering.)
FTAUUTRYEYLaNn
AndnuaziifsUszasdestudinlussiudadindngm
. z AMANYME | ANANYAENIG
AUANYEUSNUTIU o - =
) = NINEIAY AN/ AN
1.1 1.2 |13 (14 |21 2.2 31 |32 |33
PLOT ysanIsauiiwineaanswagimnssulunis
UjtRanuiuimnssuaiiitensuaussnnudesnisves
guannssuinuaswazinalulad¥inin vsegnanssy
Femdsdanmuazialiiann vdemealuladniseenuuy
UAZAIUANNTZUIUNTT v vy
(Integrate scientific and engineering knowledge to
chemical engineering practice that respond to the
needs of agro-industry and biotechnology or biofuels
and biochemical industry or process design and
control technology.)
PLOZ 8BNKUUNSEUIUNTITaifiaRmun1uide uas
asassresfanuilnivseuinnssumalmnssuaiile
(design research process for research development vV v vV
and create novel knowledge or innovation in chemical
engineering area.)
PLO3 deanslingnsgnsinuaznseUsuinu v v v |
(Communicate accurately and clearly.)
PLOA U TRnulugnuzgiuazgnuia wazvirausiudy
ﬁdauwmmmwmﬂwmEWﬂmmuﬁﬁ:uvLm vl v
(Act as a good leader and follower and works in
multicultural team environment.)
PLO5 Lans0oniNas58 1uTTULATIgITNIAINTIH v v
(Perform professional ethics in engineering.)
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4. MINUEAINAANSNIIBUTTAUNGNgGAs (PLOS) fu Knowledge / Attitude / Skill

FTAUUTYeYIn

Knowledge : K
(Cognitive)

Attitude : A
(Affective)

Skill : S
(Psychomotor)

PLOL Y38U1N1TAIINS
A1UINYIAIEASUAY
Jaanssulunns
UHuRuaAIuIAINg Y
wililonauausInly
ABINITVDIQAAINNTTH
LAY RS
walulad@inin 3o
qmawwﬂssmL%aLwaa
Fanrnuazialdannw
nietnaluladnis

b a8 @

ALUULATAIUAY
NIEVIUNTT

K1 aunaua
D9AUTENDULATNAITY
K2 2aunamans
Arnssuad

K 3. gouviwaenans
Arnssuad

Kad
K5
K6
K7 Amnssuiaidugs
K 8 gnavnIsuinuyms
K9 walulagdinn
K10 Wowdstanm
K11 pdlgann

AONLUUNTLUIUNIS
AIUANNTTUIUNNS
31999NTTUIUNIS

=3 1
A 1 1 IUAMAIYBINITAT
ADLIAT
A 2 ASEMUNIANNEIARY

o

YINUNSURAYDU

S1 YiNWENNSANIATIEN
S2 VinwrN15ANLY N
S3 vinwensauAuloya

PLO2®BNWLUUNTS

NAavIdInsuUnNIs

wAUYnIN19IAINTIY
all v

wWAlLA

K12 szlsuioidy
K 13 108Us1891UL39
VN7

K 14 nw1dangy

=3 1
A 1 L AIURAAIYBINITATY
foLan
A 2 pszuineanudifigy
YDINUNTURATBU

=3 o w
A 3 RUAINAIAYUDS

= ada o
FELUHUITIY

S1 Minwen1sANILATIEN
S2 WnwensAndeules
S3 vinwensauAutoya
S4 Yin¥EN1590NLUY
NINAADY

PLO3 @0@15L0 0814
gneeLasnIIUsTLAu

K 13 Weus1g9auLgd
31015
K 14 nw1dangy

19

A 4 ASERUNIANNEIARY

o

Y99IN15HDEANT

S6 ViNWyN15E0aNS

PLO4 vin9usuiug oy
NUAIUNAINNAYNTS
Tuusssule

K 15 3msuiudiiiioag
JuEou

A 5 gausuanuAnLiuYes
o

A 6 ausUTnussuT
UANKY

S7 inwen1svinnuduy
Py

PLOSLEMIDBNDI
A5TYIUTTULAIIVITN
AFINTTU

K 16 25581U5TBTIN
AAINTTULAL

(%

A 7 asentinneaudAgy
YBIATIIIUTIAIVITN

S9 MinwgNsuenkezgn/
He
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seauduauLen
Knowledge : K Attitude : A Skill : S
(Cognitive) (Affective) (Psychomotor)
PLOL Y5auIN13AITNT | K 1 aunauia A 1 WiuRguAIweINIsAss | S1 vinwen1sAndlasIgi

AIUINYIAEATLAY
Jaanssulunns
UYURumuIAINgIY
wiliilonauausinly
ABINITVDIQAAINNTTH
LN YRS W a g
wAluladdanin wie
Qmawwﬂ33ML%aLW§q
Frnrnuazialdananw
nietnaluladnis
PENLUULAZAIUAY

ATUIUNTT

DIAUTENBULAT AU
K2 2aunwamans
Arnsuall

K 3. gauvinarans
Arnsuall

Kad
K5
K6
K7

DONWUUNTLUIUNTT
AIVANNTEUIUNS
1809NTLUIUNT
Imnssaiitugs
K 8 gnavnIsuinuyms
K9 walulagdinin
K10 Wowdsdanm
K11 pdiganw

ADLIAN

(%

A 2 asenrtnfIAUEIAY
YONUNTURRAYDU

S2 YiNWrN1ANLY UL
S3 vinwensauAutoya

PLO2 ® 8 Nt U U
AsEUIUNISIToLiie
WAUIIIUITY Lay
a¥vassAesRauslng
NIOUTANTIUNIS
Amnssuailla

K12 szisuioidy
K 13 108Us1891UL39
w15

K 14 nw1dangy

< 1
A 1 WUAMAIYBINITATY
ADLIAN

1%

A 2 asEnrtnfeAUEIATY
VOINUNTURAYDU
A 3 WiuANUE1AYYe9

SRV RRR)

S1 MiNwENISANILATIEN
s2 WnwensAndeules
S3 yinwgn1sduAuTeYA
S4 YinYEN1590NLUY
NSNAABY

S5 YinEAIIUAR
a519a55A

PLO3@0d15tn089
gNRDIUaTASIUTEIAU

K 13 W8usIgauLds
1015
K 14 ne1dangy

(%

A 4 psentinneaudALy
YDINTFDET

S6 ViNwrA15E0aNS

PLO4 UfURnulugue
Jutuazfa1uiia uay
virarusuAugauii
ATUNAINNATYN I
Touusssule

K 15 3msuiudiiiioag
JAUEOY

[} a =
A 5 8aU5UANUAAILUD
HOU
Y 1
A 6 YBUTUTAUTITUT
AN

s7 inwgnsvihaudu
1
S8 vinweAudug

PLOSLEMIDBNDI
A55UTUTTULAIIVITN
AFINTTU

K 16 25581U5TBTIN
AAINTTULAL

(%

A 7 asentinneaudAgy
YBIATIIIUTIAIVITN

S9 MinwgNsuenkezgn/
He
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Knowledge : K
(Cognitive)

Attitude : A
(Affective)

Skill : S
(Psychomotor)

K1 aunauda sedusenauuay
WANIU

K2 2aunaransifinssuiadl
K 3. gauunaenansiminssunil
K4 80nkuunssuIunis

K5 miuAunssuIuns

K6 491a99n58uUn1T

K7 Amnssuaddugs

K8 9namnssuinums

K9 walulagdinw

K10 1Womwdsdnm

K11 adigainw

K12 szilsuisidy

K 13 Weusgnuidaiginig

K 14 2w189ngy

K 15 msusuiiiesgamiugdu

K 16 25581U553BTNIFINT LAY

A 1 WIURANAIYBINIIATIHBLIA
A 2 ATERUNDIALEIAY DI

SURAvBU

@ o v =] aa
A 3 IUANMNEIAYUDITLLUEUID

398

A 4 ATERTINDIALEIAYUDINIT

doans

U a =3 9)4:1'
A 5 gaNTUANUAATIUYRIL DY
A 6 g9USUTRIUGTTUNLANA
A 7 AgentnnInuEAY Y

A5581UTTANVITN

S1 YiN¥ENISANILATIEA

S2 Wnwensandenles

S3 yinwgn sauAUTeaYA

S4 YiNWEN158BNLUUNISNAADS
S5 YinwEAUANAT19ETIA

S6 Wnwen1sdeans

S7 yinwensyinaududi

S8 inwzaAuTuLh

S9 TinwENITHENKEEYN/AN

5. AN519UERIS19781AU Knowledge/ Attitude/ Skill

5187991 / YA

Knowledge / Attitude / Skill

230-611 ﬂa‘immam%‘immim%’uqqz’%’m%’ﬁmﬂimﬁ

Ké K7 K12 K14 A1 A3 A7 S1 52 S6

Ufnsaliadl

230-612 9aUNAAEASIAINTTY Lﬂﬁ‘fﬁ«l?ﬂ]ﬂ&ﬁ%ﬂ’]i@@ﬂ WUULATDY

K2 K7 K14 K16 A1 A2 A4 S1 52 S9

2
o

230-613 EUUNAAARTIAINTTULALIY

U
Y

K3 K7 K12 K14 A1 A3 A7 S1 52 S6

230-614 Usingnsalaneloudugs

K1 K7 K12 K14 A1 A3 A7 S1 52 S6

230-621 ¥eNUHUANISIRNIEMINEN1981INT

Kd K8 K14 A2 A3 S1 52 S6

230-622 WNALATBULIA

K1 K4 K8 K14 A2 A3 S2 S3 S6

230-623 waluladfwindenduga

K4 K9 K12 K14 A3 Ad 52 S3 S6

230-624 walulag¥inmlugnannssue I swasiiomaa

K8 K9 K14 A3 A4 S2 S3 S6

230-631 NTNYINTHAL NI UMY UIUY

K10 K14 K15 A2 A5 52 S3 S7

230-632 wialulaglulediva

K4 K10 K14 A4 A5 S2 S3 S6

230-633 AisaUf)isen

K11 K14 K15 A5 A6 S3 S6 S7

230-634 AN5aNLIIAIRD

K11 K14 K15 A4 A6 S2 S6 S7

230-635 wialuladenakasnodiues

K11 K14 A1 A4 S3 56 S7

230-641 YAV WENUJURNIMUIENIIAINTIUATLUUYTUINTS

K1 K2 K3 K4 K14 A2 A7 S1 52 S9

K1 K4 K14 K16 A4 A5 S1 52 S9

230-642 YAIYPINAITN1TOONUUUNTZUIUMTUUUYIUINTT
230-643 N518DINTLUIUNTUATNTAIUANTUGS

Kd K5 Ké K14 A4 A5 S2 S3 56

230-644 N1599N15ANUUADANYNTEUIUNISHER

K5 K14 K16 A5 A7 S1 56 S7

230-601 dUNUNIAINTTULAL 1

K12 K14 A2 A4 S2 S3 S6
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518991 / YA

Knowledge / Attitude / Skill

230-701 dUNUNIAINTTULAL 2

K12 K14 A4 A5 S2 S6 S8

230-651 5L U8UITIVYMOIAINTTULAL 1

K12 K13 K14 A3 A4 52 S3 54 S6

230-751 ¢408UARIVLNIOIAINTTULAL 2

K12 K13 K14 A3 A4 S2 53 S4 S5 56

230-661 WUa ALl UaIv1IVIAINTTUAL 1

K1 K2 K3 K14 A2 A4 S1 56 S7

230-662 Wveawlua1vIvIdINTsuedl 2

Kd K5 K6 K14 A2 A4 S1 S6 S7

230-761 vdetugdluavivideinssueadl 1

K7 K14 A2 A4 S2 56 S8

230-762 vvetuadluauivnimnssueil 2

K7 K14 A4 A5 52 S6 S7

230-671 INYIRNUS WAL N1

K7 K12 K14 K15 K16 A1 A2 A3 A4 A5
A6 AT S1 52 53 54 S6 57 59

230-672 ANSNRNUSLEY N2

K7 K12 K14 K15 K16 A1 A2 A3 A4 A5
A7 S1 52 53 54 56 S9

230-771 INLRNUSWUU 1.1

K7 K12 K13 K14 K15 K16 A1 A2 A3 Ad
A5 A6 A7 S1 S2 S3 54 55 56 S7 S8 59

230-772 ANeANUSWUU 2.1

K7 K12 K13 K14 K15 K16 A1 A2 A3 Ad
A5 A7 S1 52 S3 54 S5 56 S8 S9

230-773 INYIRNUSHUU 2.2

K7 K12 K13 K14 K15 K16 A1 A2 A3 A4
A5 AT S1 52 S3 54 S5 56 S8 S9




A-2 a3a5187UNIANTTRNYUTIYIUINTSAUNTITINGIY (Work Integrated Learning : WIL)
USeyeyain

e luvangns

a ldl g = a U o
FPAINIANTANYUTIYIUINITAUAITYINU (WIL)

1) WU Nl

2) WU N2
a I %
ARLUSDEAY

36

36
18
50

NUILAR

NUILAR

NUILAG

Andusesas

vosduumheinTeIv lundnans
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100 vesduntheineinlundnans

Seuarfdan1sANEITIYIUINITAUNIINNIY (Work Integrated Learning : WiL)

N3 o mslnewd | . o | widnew [nsussali nSHNUUR
s ANsiSeu Y o o |VENGATIWMAY| o v . | ’ R
A 4 . Coa AU o o - | wunisSeus . | Hnvialud |vhaunse o URIINY
SWH5183Y1 / ¥951873%1 / IuIUNUIeNA gaunu | a@una | . . Y| wwiInenae o - UfuRU o o o
Uszau - YsaN15ANRIY VED) ANSEIN GG RIEE)
L 5 Anw R ag . AAFUN -
n1salneu |, NOANTIUNTS WUNIU RN n1siSeu
- 191U X QAENNTIN - . .
ANSANEI %1197U Hneu AL oAl
230-771 Anenfinudiuu 1.1 48(0-144-0) - - - : : : : ; v
230-772 Anenfinudiuy 2.1 36(0-108-0) - - - . : : : ; v
230-773 ANeRNUSLUU 2.2 48(0-144-0) - - - - - - - - v
230-601 dUNUNIAINTTUAL 1 1(0-2-1) v - - - - - - - -
230-701 dUNUNIAINTTUAL 2 1(0-2-1) v

RUIYLYR

uingaeivualinnvangasianisiseunsasuwuy WIL lidesnitdesay 50 vesdiuiumbleinsednlundngns aunsaidigidninAueesnis

%mﬁﬂmL%dyimﬁmiﬁumiﬁwm (Work Integrated Learning : WIL) 9 EULLU‘UWJﬁ http://www.eduservice.psu.ac.th/index.php/agencies-sub/curriculum-
unit-sub?id=171 e MINAANN  MITANTANYUTIYITUINITAUNISINGU (Work Integrated  Learning : WIL)



http://www.eduservice.psu.ac.th/index.php/agencies-sub/curriculum-unit-sub?id=171
http://www.eduservice.psu.ac.th/index.php/agencies-sub/curriculum-unit-sub?id=171

A-2 a3a5187UNIANTTRNYUTIYIUINTTAUNTTINIY (Work Integrated Learning : WIL)

113

USaygyten
e luvangns 48 uaz/m3e 72 dein
FIIVNIANTANYUTIYTNINITAUNITYINU (WIL)
1) wuu 1.1 48 wiiene Anluiosas 100 vosdnwvtheineinlundnans
2) wuu 2.1 36 wuwnn
AnduSouay 75 vesdununbeinselvTuvangns
3) WhU 2.2 48 e
Andusevas 67 vt wunheinseIvilunangns
Souarfidan1sANYNTIYIUINTTAUNIINNIY (Work Integrated Learning : WiL)
= a o v P a wa
n1s - ASHNUN | L o | NUNSU mimiaﬂw nsenUfuUs
. IR Y o g VANgATIIMNY| o oo, | 5, -
v a4 . o AAUA v o ~ | WumsiSeu; - . | Andalna |[viheuvte | L .. IUITINY
INETI0IYT / DT183U7 / IUIUnRU8AN gaunu | @nna | L, UWIINYAY - - Uiy | L. .
Uszau - WIDNITANAIY %39 A9en NAENTD
y s | A - way o nAEUY ,:,
msalneau |, WHANTINNT WU | W 338U
~ 91U . QMEMNTTY - . ,,
N13ANEN N9 HAeu | Aunue NOYY
230-771 Ane1dnwusiuu 1.1 48(0-144-0) - - - - - - - - v
230-772 e InWusuU 2.1 36(0-108-0) - - - - - - - - v
230-773 ANETANULHU 2.2 48(0-144-0) : : : : : : : : v
230-601 dUNUIAINTIUAL 1 1(0-2-1) v - - - - - - - -
230-701 dUNUIAINTIULAL 2 1(0-2-1) v - - - - - - - -

NUELIAR

W Inendenmualinnanansdnnisiseunisaeuluy WIL lidesndtdesar 50 vesdnuiumihieinsedulundngns a1unsadinA1dninai1uuednisin

miﬁmsnL%ayimmiﬁ’umﬁﬁwmu (Work Integrated Learning : WIL) 9 EULLUUVLﬁﬁ http://www.eduservice.psu.ac.th/index.php/agencies-sub/curriculum-unit-sub?id=171
Wide MAieAL  A3IANSANYITIYIUINIIAUNISYINNTL (Work Integrated  Learning : WIL)



http://www.eduservice.psu.ac.th/index.php/agencies-sub/curriculum-unit-sub?id=171

A-3 wuunesuuansiarazvansEuUNITIANIsREuivasdae v lundngnsiazioun15dnn1siTeuduuiegn (Active learning)

114

NI mmuaiUaaeulunangns 30 518301
FIUIUTIEINNTANSITEUTUUULTAIN (Active learning) 24 57879 Anludorar 80 wvessedwilundngms
g ildladanisFeudiuuidain (Active leaming) 6 3783 Andufosay 20 vessedwilunangns
ayuiunginnlagoulasany N9an133euiuuullien (Active learning) 24 51839 laeilsgavidundall
$o9aURINTTUIUNTIANTSITBUSUUULTLIN (active learning) wag MsdanisiFeuiuuunges
JevarveitMIdanIsiTeusiuudegn Y -
oAy doneivn/muned . = wYIauay i~ Lilddnnas
SWRTIEIY/ o318 v /Miehn WUUIUINYENIZUIUNISAR Y .
Project | Problem , YNNG |y bIUY
W1 case based, team based, Social o . YA o
based | Based ABN15DU LBUZUWUY WUULTIFN
] i scenario based engagement T 100
learning | learning — — = 099
Tnsiansseu; Soway
230-621 ManUHUANISIANIENUIENDMNT case based,
- - 50 - - 50 100 -
3((3)-0-6) team based
~ o case based,
230-622 weluladouwits 3((3)-0-6) - : 50 - - 50 100 -
team based
e v ¥ case based,
230-623 wialuladdawindoutugs 3((3)-0-6) - - 50 - - 50 100 -
* team based
230-624 AlWladTInlugnaImnIsLIMITHaE case based, 5 50 100
WaLnas 3((3)-0-6) team based
o o - case based,
230-631 NINYINTUATWAIUNUIBU 3((3)-0-6) - - 50 - - 50 100 -
! team based
- - case based,
230-632 wmalulaglulefiwa 3((3)-0-6) - - 50 - - 50 100 -
team based




ayuiunesinnilageulasane NTAN15S8USLULLAIN (Active learning) 24

1391 Ineiisvavdunnadl (A1)
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$ovazvaenITUIUNTIANTTEBUIUULTGIN (active learning) uaz N1siANTSRBUIUUUNGE]

$oarvaIsNITIANITREUTUUURN

Ay AesE e — . syyfovns . Taildnnns
SWET1BAVV/ADI19IV/NULAAN LUULLUNNYENTEUIUNISAA v .
Project | Problem , VOINTIIANIT |y bIUG
LYY case based, team based, Social — o v ERIEGH _
based | Based W0 LWL WUULIIN
i i scenario based engagement ] 100
learning | learning —— — ” A
W/NITINTIEUG Souay
o 1 aaa case based,
230-633 pl3aui)naen 3((3)-0-6) - - 50 - - 50 100 -
team based
- - case based,
230-634 @15anLIIRINT 3((3)-0-6) - - 50 - 50 100 -
team based
o - s case based,
230-635 Walulagenalazneaies 3((3)-0-6) - 20 30 - - 50 100 -
team based
230-641 Yoy manUuRnITiemaIeInsIuadl case based,
! - 20 ) 30 - - 50 100 -
wuuYIINIg 6((4)-4-10) scenario based
230-642 YAIINAIDA1TODNLUUNTEUIUAITUUUUTUN case based,
! “ - 20 ) 30 - - 50 100 -
N5 6((4)-4-10) scenario based
230-643 N1591899NTEUIUNITUAZANTAIUANTURN case based,
! ¢ - 20 ) 30 - - 50 100 -
3((3)-0-6) scenario based
230-644 N153ANTSANNUANAYNTEUIUNITHER 3((3)- case based,
- 50 - - 50 100 -

0-6)

scenario based




ayuiunesinnilageulasane NTAN15S8USLULLAIN (Active learning) 24

1391 Ineiisvavdunnadl (A1)
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$ovazvaenITUIUNTIANTITEBUIUULGIN (active learning) uaz N1siANTTRBUIUUUNGEY

$oarvaIsNITIANITREUTUUURN

fas1839/Fesedun/muaen v = ERRERILE s luilgannns
SNETIYAVV/ABBI1YIY/NULNA LUULHUNN®ENTEUIUNISAN < .
Project | Problem . UBINTIIANTT ¥ bAYUT
LYU case based, team based, Social A L0 YA -
based | Based ABNTBUN LBUGHUY WUULTIIN
i i scenario based engagement NOHA 100
learning | learning —— — ” BIEAA
/NTIANIITEUF SoUaY
230-611 AdinAansimnssuduasdmsuIansall 100 100 U55818AN3
3(3-0-6) LANIZAU
230-612 aauwamam%ﬁmmimLﬂﬁﬂﬁ’uqmazms 100 100 U55818AN3
PoNLUUIAIBIUNIalALl 3(3-0-6) ANZAY
230-613 qmﬁwamam%ﬁmﬂﬁmﬂﬁ%’uqa 100 100 U55818AN3
3(3-0-6) LANZAU
. s U55818AN3
230-614 Usngnisalangleuduas 3(3-0-6) - - - - - - 100 100 N
ANIZAU
o - - case based,
230-601 duuunMAInNgsuwed 1 1(0-2-1) - - ) 70 - - 30 100 -
scenario based
o - o case based,
230-701 @uuuNMIAINTTULAL 2 1(0-2-1) - - ) 70 - - 30 100 -
scenario based
230-651 58i08U75398M9IAINTIUAL 1
case based,
3((3)-0-6) - - . 50 - - 50 100 -
scenario based
230-751 sz 08UI39eN1IAmINIIUAL 2 case based,
- - 50 - - 50 100 -

3((3)-0-6)

scenario based




ayuiunginnilageulasane NTAn153EUsLUUANN (Active learning) 24

1391 Ineiisvavdunnadl (A1)
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$ovazvaenITUIUNTIANTTEBUUULGIN (active learning) uaz N1siANTTRBUIUUUNGE]

$oarvoIBNITIANITSIUTUUURN

fase3un/Aesedvn/munei v = syyseday s ldladmnns
SWET1BAVV/ADI19IV/NULAAN LUULLUNNYENTEUIUNISAA v 2 v
Project | Problem , VOINTIIANIT |y bIUG
LYY case based, team based, Social — o v ERIEGH _
based | Based ABNTBUN LBUGHUY WUULTIIN
i i scenario based engagement ] 100
learning | learning — v = > p ks
W/NTIANTIEUT Sovay
230-661 vdeiavluavindmnssaadl 1 100 100 U55818AN3
3(3-0-6) ANIEAU
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(Module: Integrated Chemical

Engineering Unit Operations)
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Reactors and separators conceptual
design based on material and energy
balances, mass and heat transfers and
Fick’s

chemical

kinetics; law, Mass transfer

coefficient; kinetics  of
homogeneous and heterogeneous
reactions, isothermal chemical reactor
design and arrangement, data analysis
and rate law expression of solid
catalytic reaction, preliminary design

for heterogeneous catalytic reactors
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(Module: Integrated Process Design
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Formulation of the chemical process
design problem; synthesis, analysis and
optimization emphasized on energy
utilization and conservation,
environmental concerns, and safety.
Process integration by simulation
software, Design strategies based
chemical industrial codes of practices,
rules of thumb and law and

regulations.
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