NaNGATIANTIUAEATUNA
#1013 AINTTUAL

nangnsusuUge w.A. 2569

AMZAAINTIUAENS

UNINYNAYEIVATUATUNSG  INSNVANIALAGY

(1)



509 vl
VUM 1 FOYATVU .o sesesssees 1
L AR TOMENGNT... oo e 1
2 DU EYQIAZANUTTU .o es s ees st o 1
T T G OSSOSO 1
8, A TUNU IS AATTIUNABAVENGIT.....eoo e 1
5 FUIUUUBIN NN T.c-eoeeeeeeeereeeeeessssmsesssssee e ssssssss s sessees e e 1
6. ANTUNNVDIVANARTUALN 1IN TUNOUITR/ATUYOUNANGNT. .o 2
7. A Eenlun SO UNIENGATTTIAMUAINUAZI AT e 2
8. D1 TNMENLNTUTENBULIMEIIUTINITANY e 2
9. ¥ wwana lavUsEImIUsEIvy Muvis uazAnAiMIAnvIvesesdsURATeUNdNgnS...... 3
L0, BOIUTITANTIFIUATTHDU.. .o 4
11, M3IANINANGATABUAUBIHOAIUABINITUBINMAFTUAN e 4
MuAN 2 VSR SAUIZENA UAS HARWENITEOUS oo 13
1. USU0YN T00UTZAIA WA HATIENITTIUS . ooeeerreeereeerssseensses s 12
2. FEUUNMITUANITANY Loeevrrreneeecemmseessssssessssssssssssssseesssss s sese s o 14
MU9AT 3 TASIENENGAT T18TYY UAZMUAAR. oo 15
L LR TOATNIVIANGNT. oot ssesse s e 15
2. AN YBAYTHAUTE NI TTIUNENGAT. o 21
B BIUNITANI s seses s e 22
VNN 4 NITTANTEUIINITZOUS ceooevessersessessessessesssssssssssesssssss s ssss s 27
1. WgU1EN15IANTTEUNTAB UV INGNTYAIUATUATUNT...eoeeerereerssmeersneenssseenssseessnenee 27
2. MR A AN YT VBTN ANYTIUMENENT.oo oo ssersssessessens e 27
3. ANTUARIANENTUSTEn I maaNSN 1SS BUSTEAUNENERS (PLOS) AUNASEIUANIA

FEAUGAURNTY WL 2565.....cevrreereerrrsesneeresssssesssssssssssssssssss s 28

4. HadnsnsiieuiseAunangns (PLOS) nagns/Isn saeu was nagns/Aansinuasnsuseiiuna... 29

5. WHUTILAAINITNTEANYANUTURATBUNAANSNTSBUSSEAUNANGAS (PLOS) d318391

(CURRICULUM IMAPPING) ettt et e e e ee ettt ese ettt et eeeaeseneaeeset et et eeeaeseeeeeeeeeeeees 33
6. paFUsTnOUEIRUUsTAUNISAINIAELL (NSENIW WE0aRIANE) (). 38
7. For U AE T UNISTTATINU WF8 STUITE (G0, 38
8. AN TIYaHAANE N1 T oSO AUTNTANY. 39
VNIAT 5 ADUNFDULAZANEAINIUNITUSINSAENGAT oo 45
L P T TU T TV IS T INT e e e ee e eeeeeeee eeeeeeee 45

2. 30 ana @IUnIUTEIFIUTEYIVU AMAUIALAMIAVDIDNTITE oo 47



= wa Y Y =
RUIAN 6 ﬂmﬁﬁJUﬁl‘UENﬁdL‘U"lﬁﬂiﬂ"] ....................................................................................... 50

1. ARUAHURYDIT AN e sssese s .50
2. VEUMIUBITNENY LT Lo 50
3. nagmslumsaidunsiteutlutlym/desdavesindnulude 2. dymvestindnwusnidn. ... 50
4. uumsutinAnwuarsunuiin@nuiiaaitazdifansfinu Tusses 59 50
vuaafl 7 N15UsEEIUAANISITEU LA NAITINISENSINITANY e 51
1. n3ztlau %30 MannNa TUNITIATEAUABIUL (N1FT0).ooororroceeeeeeeeeseeeeee e 51
2. TN TANTIN VAN IATUATOGAT ..o 51
3. NTONTTUNANTIIANYIUBITNANE oo 51
VNN 8 NITUTEURARUINIABNGAT c.voreeereereereserserssssssessesssesssesssesssesssessseseses 52
1 AITVAN VTR NIRRT oeeerreeemeeeeeeeeeeeesesssssesesseees s sesssssssssssse s ssssessssssss s 52
2. FAT AU TIENGATI FIUNUTNATTIUAENENT UTEI1T 53
B AVFUTINTAVIMEEN .o e 53
VNN O FEUULAZNAINYDINITRBUIIENGRNT oo rsssrsssrses s ssssses s 57
1o TR IATNERTIUA TN v 57
2. MITATHUNTAMTUBIAITEIL s 57
3. MINAUIANIHFUAEAINGEITUARRINAITE oo 58
4. MsiRIANNS AN Y lLAYARNTATUALUNITTEUNTADU (D131 59
B NI TUDTOUTHU v 59
SYTRANU N et rreereeeeeeeeetteeseetasaa s sssseseeeeessesssssasssassssssssssssessessesssssssssanns 60
N. ANFAATIERANUERAATDIVBY PLOS AUddevimil 1usiv Audnwaeveadndin waganunedns
VDIHATULFATULT et e 61
U, AT NUARINAANSNNTISBUITEAUNANgNS (PLOS) fiu KNOWLEDGE / ATTITUDE / SKILL (KA S).... 67
A. A5UAAII18TYY U KNOWLEDGE/ATTITUDE/SKILL.covvvvvvrvrereeeesesessessesessssssssssssimines e 75

4. WUUNBSHLARIT AL YBINTEUIUNTIANSSBUS YR Usas e v luvdnansas oy

NFIANITITIUTUUULTITN (ACTIVE LEARNING)....cecveeeeeerrsenenessneseessssnesnsssseseessssesssssssesssssneee 81
2. foyasednfisanisinuideysannsiunisineu (WORK INTEGRATED LEARNING : WIL)......... 88
2. ToUANFUYATYT (MODULE) TUMENGRT...ovrreevrrrreerrrsssmiernsssiesessemessssesssssssssssssssessssss s 94
Y. ANBTUNYTITVINTHUUING OBE ..o 98
%, YOLAUBLULYDINTTUNILNTIAIAUALANTANTUNITUVDIAGNERNT...orrveerreerrrsneenrrsnenenn 156
al. NANITAATIEINIANTUNUIDIMANGAT Wazn1siTeuLiiguaLLANa1sEnINvangnsLAuiu

PANERTUTUUTE i s 171

& Vo v s

. MILUADULAYNANUNINIINMTVBIDNNTENTUNATOUNA ﬂQGﬁLLaza’mﬁﬁJUi%ﬁ’]ﬁﬁﬂiﬁ@iﬂq AAU.........e 180

4 Y



9. lenasUTEUTBULATIAIMENgA /T8I AUNATIVRIENTIVITN (NFETANTIVTIN.....ooreeeee 184
9. FUmtlsEeFUTeEN VNN (NTANANGATATANTIVIIN) oo 187
5. TaUIAUNINYISUAIVAIUATUNTINNIENITANITUUTYYIAT WAL2568. oo 188

[
Y

A, ANAAIIANENTTUNTUSUUTIVANEATIMNTTUANERTUNTRN 81939 IAINTTHA e 205



SNYALLDYAVIINANGAT
NANGATIAMNITTUAEATULIN
#1913813AINTIULAL

nangnsuTuUse w.A. 2569

yoaatugaufnel  AMZIAINTIUANENT UMIAINLIRLEVAIUATUNS INBYANIA 1R

nuan 1 Yayanaly

: sﬁ'aua:%wé’ngm
SAEVANgNS 25490101106283
Mwlng: VANGATIMINTTUAEATUNTRA a1913¥1IMINT LA
ANYIDINGY: Bachelor of Engineering Program in Chemical Engineering

. YUY IAZEIVIIV

M lng YoLhu: AAINTIUANENTUUTN (FAINTTUAL)
Yogn: 27U, (AFINIsuLAL)
AWBINY PoLhu: Bachelor of Engineering (Chemical Engineering)
Vouw: B.Eng. (Chemical Engineering)
. A¥en

et

. AMuuneiaNiTeunaAnangns

laitpenin 144 wieda

. JUuwuuvRImANgns

5.1 guuuu

VANgAIUSYINTNININIG mingns 4 T

A U

5.2 ALY

M vinansdnnsfinwilunwinewasanwdingy

5.3 N155UUNANEI

M Sunain@nulnewazdn@nensisns



5.4 A713N32N BN UNUIEIU/d010UDY

Jundngasvesaaiulagiany

5.5 m3livsgauigdnianisanen

TSy Liienanvivnien

6. FATUNINVBINENGATUALNITRANTUNDYITH/ARUYaUNENGAS

nangmsusuUse w.A. 2569

fvuaidnaeruluniansfingdl 1 Insfinw 2569

Salfunfous® wa. 2549

miﬂ%’uﬂqwé’ﬂqmﬂ%ﬁ YSuUgannnmangnsimnssumansUndia

#1U1IvIAINTIUAT aNgRsUSUUTE WA, 2564
l@supnuiugeuanamenssunsulevisnM st ninensuywduasn1sian1sAny

Tuasmiussyuassil 202/2568) ileTuil 4 Fugneu 2568
ummiiveuaseyiRannan i ivends Tursmussyuesall 4986/2568) dlatufl 28 fueneu 2568

L1 l@sunmssusesananiicnns Tunsmussguesad ......... e Tui

7. AunFaulunIsELWSANgATNIAMATNLAZNINTFIY

wingnIfedlnsunsiuseunasgunseaudnumnely 2 ¥

8. p1AnfianusausznauldndsdnsanisAne
1) 3ﬂ3ﬂ31uwﬂaﬂawu%’§w'§aLaﬂﬂju WU AAINSIAN FFINTNTLUIUNISHAR IAINTLATINIG AAINST
a P a a a [N ] .
PONLUU IMNTNUTNY IAINTVIY IAINTINUHUNITHES HiTev1ynIamalulag (Technologist)
WWudu
2)  Un3¥N15UIaUNIMNLITRINUINUIAINTTULAT
3)  SUSIANS

4)  Usznaus indaseng1adduudaINITuell WY 1UeeRanTs NS Wudy

Page 2 of 210



9. W9 WINENA 1aVUTTAIRITTVIVY AUNLY KaTAMIAINITANYIVEI1RNTILTURRYIUNENENS
. . Ad@imsAnefidnsanisinenlussazszau
. v o 1avUsLAIN ANLAUINIY a4 . — <
A10UN - ¥o-ana seaumsAner | Undusae qp! - y .
Usznvu N3 . . #1139 Yagn1tu
AN | uangns
JSauauen 2546 Ph.D Chemical Engineering | Lehigh University, U.S.A.
599 p . o
1 3-9099-00526-77-1 | anavung Useasgans Usyay1ln 2542 M.S. | Chemical Engineering | Lehigh University, US.A.
ANENTID15Y R o .
Usayay1es 2538 WU, | Amnssuwedl U, ATAIUATUNT
Ysguaen 2560 Uio. | Smnssuadl X, SUAUAIUNS
2 3-8099-00104-24-0 9719139 UBNTI5TY B3 UTeygyln 2541 . | Amnssuiall U avaIuATUNg
Usyaws 2533 wu. |l 3. asvanuAsung
399 YIyeyen 2550 2w.a. | mnssuad U @vanuATuNS
3 3-9099-00250-71-7 .| WNENMEUWNY 299 _ . - . - .
ANERTIIR13Y UERTRTRIZE 2546 WU, | IAINTIUAY 4. EIURIUAIUNT
399 o Y3ggyon 2552 Usa. | walulagUlasadl PHAINTUUNTINYIRE
4 3-8098-00094-60-9 .| WNENEIAIN NSAUUN - . - . o .
ANERTIR138 Useyeyns 2545 WU, | IINTIUAY . ENYRUATUNT
faine ) USeygten 2554 0. | AAINTIULAL 11, LNYASANERS
5 3-9305-00286-91-1 ¥ .| wedsan Aansy - . - . .
ANENI19158 U193 2544 .U, | Amnssuedl 3. AVAIUATUNS

Page 3 of 210




10. @0UNIANISITYUNITHIU

UNMINEIRYAIVAIUATUNS INYUUAA Y

11. M3IANTTVENGATADUAUBIABANNABINITVBINAFHIUA

11.1 nInavsauadfaulsuBLAZENSAEASTYIR

WlgUIBLAZENSANEN YR

AMUAITaAUNANENS

&lq‘l/]ﬁﬂ’]ﬁﬁ]%%?ﬁﬁ?ﬂﬂ??ﬂﬁﬂﬂﬂ

nangnsidnisieunisaeulumany ey
Aennssualsuyaiunisdaasulidannimun
NEUIUNTAALALIT N YELT BMDUAUDIF BN
WamnUszmaiieduaiunnusiung Seds uas
fefu Tnslamizegnademnuiunmianineins

\ATHENA uazdunaey

gNSAANSYIRIUNITATIIANLANNTA lUNTIYITY

nangnsidnisieunisaeulumany iy
ArnTsualdudutdunsduasueRaNIkaY
Nnweli A na1u1509auauasuleguIgnis

o ‘ﬂl
Juindeugnaimnisululsemalng anunaln

'
a =)

JundouAsygRaieaunan (S-Curve) 1angy
a adao .

QAAMNTTUANNLANEAMN (First S-curve) Uag
NRUYAAINNTIUBUIAR (New S-curve) LU
NAUYANAIMNTTUY BLNFITINMUAZLATYINN
(Biofuels and Biochemicals) naugna1nnssa
nsinwashazinalulagddanaw (Agriculture
and Biotechnology) N@uaAA1MNTIUAITUUS
3U9113 (Food for the Future) Imawé’ﬂgmﬂ@f
ADALNINAINUAIA YUDIANUADAN BlLAY
daanden vislineadrsanunionlaundudn
NS IgAaIALTIIULAL R AFINNTIUN
N v & a A

82703 L9aRON1TUTENIUDITNTYaINANY
e deasuanudundsrasindsnululsyine

diethlugnisudsduseavannasiald

EVIBANANSYIRAUNITNAUILALLETUAS A NN

NINeINTUYWE

nangnsdnisieunisaeulumany ey

= 3

Aenssuaiidugsdunisdaasulidudinliow

AU AUTAINTTILAL YinweNISiTeuseY

Page 4 of 210




WlgUIBLAZENSANEN YR

ANMUAEITRAUNANEAS

AULDY VINYENISE DA NI ANSAULNA FD
wialulad weiunyssandldiunisaniudin
LazUsENaUITN daSUAIIULTULT IUD

nineInTIULYLdagdEula

gNsANANTYIRAIUNITATIENARAEAINANBAA

7989AY

nangnsidnisieunisaeulumany ey
Faanssuadsuy wdunsduasulidudiad
Vinwen1sAniAsIzeglimvana dseleuite
WITNNVNNY dAnsITN 93esssuvinwlunis
v duiy wazaiunsaraunieldaiiy
NaINNaeNd 1AL WY TAUTTIU Y38

ﬁaWﬂMaWUW’NLWﬁIﬁ

gNFANANSYIFAIUNITATNNTAUIAUUAMNINTINT

2 a I a Y
LWUNATHDAILINABY

nangasinisiseuntsasulumans e
FAnssuad duy wluntsdwasulidude
nsgndnlun1sUseidiu $nwl aanansenunis
91U 0 WInd e N13TANTHAT TN
AT UU pasnlulAItuaE A gylun1sin
ningnsunldegnsAua gannaesivulauiy
Fuindouasugialvelusuuuy BCG Economy
Model Fisjafunsiaun 3 asugialundonru
lawA 1Asugaginim (Bioeconomy) 34314
yar A uvesnsneInsdinin 1denloedy
\AsugAany Uy (Circular Economy) lag
Adefanslansnensliiinaiiuduevse
§1IUIUT A0 LazlATugAadITea (Green
Economy) dadunmsiamnasegialagefds

AUFIE UM neINsLazdnany tudu

gNSANANTYIRATUNNTUTUALAALAEIRIUITEUUNIS

UIMITINNITNIATY

nangasinisiisuntsasulumans e
FenssuAdguy s unsavasulidudin
MABAIUTOITUAUNITAIIUABINITVYDILATINAT
1 t4 s (3 !
A9 Aeldunugnsmans ewaus 4.0 wu
1ASINSALATYEANIAYNIARETURBN (EEC:

Eastern Economy Corridor) 1AS34A15L9®

Page 5 of 210




WlgUIBLAZENSANEN YR

ANMUAEITRAUNANEAS

WiswgRaniALn1ALe SEC (Southern Economy

Corridor) wWusu

11.2 AaUdUIRaulgUIgNITNAIUINAIAUYDIUTNA

ULYUIYNITWAIUINIAIAUVBIUTLNA

AMUAITaIUNANENS

QRAMNIIUNITVOLNEINGUTIBAARAZNIS

VOUNUTIFUAM

nangnsy wdunsduasuliduninuszyndesd
mnufuavvinueiiledaadugmaimnssuvioadien
WEIgUNIN A15UINSNEINTEITUNYIA DY AN
Usglegdgean ann1siiAvedldeaanain
nszuIuNs wazdasasosefuslnalugatagiud
TWanuddyduguainung sdu sudunis

a |

daTuanaIMNITUYio gL g unIneg 19898y

=
JUU

[as)

PAAMNTIUNITINYATLAZIMALLLABTIN M

nangnsy wuunsduasulidadinlun1siaun
mﬁmmi‘[,umiﬂ’m%’wmﬂimamimwmmﬂsﬁﬁ
NnUselovigegn Waiiuyad1Tanvsedusnig
ANSINYAT aANISINAYDAULAY MADAIUNANIIE

= o aa a
N9NIFNEAT bazdn1sunAluladdanIn 919
15180 Asteuled n1slandauwasenfing
1T UNTLUIUNITNIALT LN DA NLA 89N15 b

a W =l 4 U a a

AN5LANIUASIY NIBNIS I NSINUIINTTIRsIas Y

1NOITY

2AAINIIUNTTUUTIUDINNS

nangasdaun1sduasuliduaalunisiaun
9IAAIIUS bUNITUIMTHEINTUT DN YHANIY

nsneasnldlmialselovdaean iuyani

[
=

ansaiusnwausInIemsineasiauud sy
5 oronNNSIUEIMEEN1SLE NaAN e UL B9191N
Zawndanluszninanisvudasisnisiiusne
papnaudnasunisassednlvddudumaiden
LANWYATNT #319AUTINTDTENINNFUNEATNT

13 £y
LL@SIiN’]UQG]ﬁ'mﬂiﬁJ RUII!

Page 6 of 210




ULYUIFNITWAIUINIAIAUVBIUTLNA

AMUAEITIAUNANEAS

RRAVNTIUTRINGERINNUALATTINN

nangasyatunsduasulvidudindedaiuslu

o w

NSUMTNEINTNNNITINEAT WUATUFAINEATY

o

99907AM 979 8191157 UNautngu g e

o

WiHN19N15n YRS Ui dudendedinin
asanad1Any TanAlTinn a15AIuTINING
yaAmuasugia swdunisduasurinudadu

PNATYFNIVDILTY BLNAITINTNLALLATTININ

<9

A v

819898 U duLduN1TaANITN ININITUILYA
DL NAIUI aAUA AT HUSINA19USEINALe BN

LUININTI

QRAMNTIUIAUIYAAINTUALNTANY

nangmsdaunisduasulidudndesdaiiug
waginued Sududenisinluuszgndlunis
U¥NoUDITN @8AAA DIAUAIINA BINITVBY
AANALTIULATEAAINNTINT LA 82709 Lile
Tuind oulAsughavesuseine napAIUUYNH9
ARISIIN 938559 Llelradinssanuludansls
PYNUNUILAN FUATUNITHAUILATINTEZAY

AN NUsEYININelulssinAag1edIE

Y]

PMAINNITUAINA

Ly

o a = A o ANaa
nangasiinisieunisasundinalulagfdiaun
ToTun15UsEnaUNISL5 gUNITEDU NISAUAIN
n5IARULAEIATIEY Ve A el alonialu

dnAnwilaiSeusuasiaiouaditunsouidn

e _

AR IIUNTNTHUITUA LN ALULAT AN ALY

&
KDY
Y

QWﬁW%ﬂiiNﬂ?iLLWWE‘J{ﬂiU’N‘ﬂi

v I

wdngnsfiinsdaaiunuisedideulosiuian
F2101m nsunsvesazeasaTAlinI ot elsaly
Tsanenua fasnsadenlosarsnedsslov
Ao3NeIN15N19nsungund iy sudunns
duasuliindnuilfiZouduazdenlosesdnimg

MOIAINTTUAT WAL NSNS LAUNTITU

gaamnssudasiuyseine

nangasinisduasuauidendaaiunisin
gremsutdiduan lunisudnidensiz wuan

a [ I ¢4 v I 1 a Y v = [
43Ny unu BULUUﬂ’]iﬁQLﬁiﬂJIﬂUﬂﬂﬂ‘H’]‘Lﬂ

Page 7 of 210




ULYUIFNITWAIUINIAIAUVBIUTLNA

AMUAEITIAUNANEAS

SEUS LAz aNlE90IARNINMIIAINTTUATIUAL

Ylegurgnsiasnusemalaunnd s

guamnssueueudadeln

wdngnsinsduaiuanuidedidaaiunisiam
A Feulosdumaluladnisiieadinii
il wusieel wise weawesthlnih Yagaeuln
dn Yanulwihsean Wudu Sudumsdaaty
TiinAnwildiFouiuazdenlosesdaiugng
Fenssuaiinazgnaimnssueueudadeinidla

1NTIUVY

11.3 ABUAUDIABLUINUIYNITWAILUING B UVDI89AN5ENUSLBIUR SDGs

WnunenIsWAIUINg 18U 999N SENUT YU R

AMUAITaIUNaNgNS

gAnuenIunngULuLlunng

nangasduasulidndnwidesdaiuglunis
TAN19L5 9987 NAIUNAUNY NISIRUY AR
HAANANINTINYATLAL TR 0N9NITINYAT
wiensedulidnAnwdesdainuslunisialy
Wanauedlun1susznaueTn uazdaasunis
v o a )

Tudsuiasuialunniuild suidunisan

Jgymanuenauniglulsene

gAMNTIMEY UTIAAININAINNEINTIAY

PATTAULAYUINTG WALELASULNWATNTIUNGIEY

nanansdaasulvidnAnwidninseusiaznsm
3ﬁTaiuﬂﬁLﬁ'myjammamimwm n1suUs3Y
91915 MIANAEIEIATY NMIAUSIUAUAILAY
NARSTN9NISINERS i oduasuAuTUAg
N9DIMITUAZENTEAULAYUINIT LazdLasy

Ao A
LAWRINITUNEIYUY

asaranUseiunAulFInndavnmauasdeasy

adafnmdmsuynaulunnie

ndngnsldfuunisSouiioosonisguagunin
Fnnsuazinlevesindnw uazdisneivad
duafunisifeus aualnulasnn enig
Aawandouriadn 91n1a Jaymeluiy nansenu
2nnslfuagnisuud ouansiad sudunis
UgnieAuguazasenunsenlna1uAIy

UannN g upIaIINADUIF DN ULDILALEIAL

Page 8 of 210




o a ¢

1WNNIgN TN 18UV 989ANITENUTZUI1UNR

AMUAEITIAUNANEAS

amanUseiudmnaudnfnyilnuninels
ATEUARULAIILEY wazatuayulonialunis

a b4 aa
bIBUINADNYIN

nanansladnisussnduiusnunisine iy
ulsuroamzs 019 neanuiuligduiie
n13AnwT (neA.) NuN1sAnvInIeaUnsainis
Boun1saeuInd@uwdini vudaisaeu (Judu
WiedaiedmunsinuliundnAnwszninaFou
wsaNuNIsdLasunIsAnwine suldunisan
AseUnATeY wazduasunsinensAneiun

U = % f:’f{
JnAnwlauInTu

U53aANNENBNIATEIIANAKAL LB 1N VRY

v

Avdeuaziinndannau

wangnsdnisdnnisfnuvemdnaasiduedia
Winilgy gssTulagAaienuaINiatenig

LWARAITNLAZ IRIUSTTU

afavanUseiuseniuasnsavAvialiinis

dan15eg19dsdiu uazilanmmieulddmiunnau

ndngnsfimsinniaFoudiuiundomio
M3U3Msdants nsthdaminde uaznsiine
Tussuutnilulssny Sudunisduaiuesd
AuidostnuagnisguiAvialiinisdanis

oA
DYMWNUIYU

afaanUseiulmnaudifandsauadslyly

'
@

IANNEUT0TRULS Weneale wazdadiu

angasinsIaNsiseus duasusemniseusny
PAIIU WAIITUNALNY LATWAIIUTININ T
drlugnisadrmanyseduluniswauieu

NAIULALNALUL AT NN D988 U

a _a

duasumaiaulanuAsygianseiies aseunay

a a IS

wazfIdu N1TA199UALN wasINEANIN waznISil

NuUAaNAITEMTUNNAY

wangnsLiuMsLEsIaseIinuilasinyens
a Y a [y < 4’4’ o o

Seu3 Msdeans suluiugiudAglunsiily
UsLNaUBIT NN L LA AINTSULATI WAL AN
NEU8e LoNUANRINITTULARDULATEENAYDY

Usena

as19lATeEs U IUNTANUNUNIY d0ESUNIT
WugnamnssunAsauAguLardsdy uarduasy

YINNTITU

NANFATAUATUNITHAIUINTTUIUNTANVDS
Uadiarunszuaun1sineu laglglandgUgm
n3olandidsarngnamnssuiiivatos s
AF35UN19 Industrial Advisory board ¥a4&1u14
nsfneu Msilnnuluvania@nw ilensedu
N193EU3 NMITRIUINTEUINNITAR N1suATMN

a =) 14

v el vugagdaunsaulunisuiluusenay

Page 9 of 210




10

WIUeNISWAIUINE 18U 999N SENUTE YR

AMUAEITIAUNANEAS

21 ¥nlusuAn U UAUAFINSSUATILAS A AR S

Anedagle

anAuliliaueninnglunasseninalseine

NANGATHUATUNITTUTBINITITEUNTADUAY
1ATFIENA (ABET) LiloifinTenalvitnuding
nsldaluusdvsend venaniiiduaiunis
T¥don1siFeunsaeuluntundsnge sudunns
iSurinuedunmsingy ieliindieausn
doansirenudanguituguld wazduaduli
Taudindinsvineududiy asnsawamuivininule

eladanunyuusssy

ilvillasasnnaduguvesuyydinnulasndy

'
o

Y109 WiausuNsasuwlaakazdstiu

v

ndnansdaaiuliiauidonisid uyadd
wAnSuein1ansineasluvieadu nsuyuieu
NINYINTUATNT U AADAIUNITHMUIDIA
AnufiuauUasafonazdannden suly
mMsaanuiinaiegludieu annnséreiu

§1u Winnsassuluviosdiueg1edstiu

A519918nUsENUTATLUULNUNSNARLAZNISUSLAAT

98U

nanansdauasulvinisidelunisiininensun
Tdag1anuen dn1svyuilsunsnensuilylng
wisanvoudsainnszuauns sudunisduady
T dudndanuassninlunua1vomsneIns
LarannanIznused wandeun sutdunisld

NSNYINTDEL19TIE U

I Yo

UuRnseguseiruiedegiunsiuasuudas

Y
anmgienAlasNansEnUindu

MaNgnIinNITIANTSIS UM SaoULA LT
Aawndeuvisszuutn enme ansiall wasdy Su
aenndosiudaasnndeslutagtuuaznny
Tandou ilelsiinAnuniesdanuiuaznsewiin

TunstianusmdelunisuAtymininiagu

ausnuuarliussleviannumayns nelauay
NSNYINTNNNLLD WATNSWYINTNNNLLADY19E 98U

- o A
LWDNTTWAIUTNYIYU

vangasinIsduaSuNsSEuIAUEuUIAaNAY
ANTIANITIZUUET NSUIUAYT ANTAALAZINNIS
VYLNANARN VILYUVU Fuidun1sannansznu

ADTTUUNIALLANSNYINT LULAIL 919898

%7
=1

Untas Wuy wavatuayunisldssuuinauuun

pgdadu Inn1sUnldegnededu sednisnatuanin

nangasiinisduasunsiseusiaznsidelunis

Fan1snsnennsunly Ununeiaun nasnausiuln

Page 10 of 210



11

WIUeNISWAIUINE 18U 999N SENUTE YR

AMUAEITIAUNANEAS

Junzianse veanisidenlnsuvesifuazily

AU UagnINgINTIUNITNYAT iieundes Wy

annduilvi uagngansgadeauvainvaty | szuuilnaduuun

=
NWYININ

nangasugnilsiidnAnwinsendndanisinag

Y

duasudsnuiasuguiazasouaqs ian1simuY

(%

SURPYBUVIIFBNULDIULAZH DU NaDRIUIIANSTTY

'
@

gagu Iinnaudifsmnuefsssu wazadsandund

v a

S¥AVSHA SuRAvaU wazAsaUAaNlunNIEAU

[l

2785550 agluszifounazngvuny ien1seg

ufvegsdudiguludny

3

a v I3 14 ! o a ]
@suAMUNLIslLAnalnnsANEuO LAz AU

Y

nangasugnilauazduasuliindnwiilosdnius

wazUszandnusinedrluusenavednlaty

q

anmvuauauTINleseaulandmsunsHaLN
& A P = Y o ]
fatu au1AN IABATINUIATIIUNITTEUS LT UL

SLAUAINANIUTTUU ABET

11.4 pauduassiaIfeiAlLazNusNavasda Uy
MaNgnIAINTIUAMaNTUNGR andmnssaall wangnsuTulse 2569 imsusulsslviaenades

UNINTFIUAIAITEAUGANANYY WA 2565 N3 5 A1 loun NaawsnsSeudily naansmsseudanie

[

AINNS TiNYE A3UTITU UATANYULUAAR (WARIRINNT1eTe 3 vl 4) wenanillaIderimiuagiusia

VYDIUMNINGTHAVAIUATUNT kaTANEIAINTTUAIENS 1RATUNTUNISAIIMUARANTSISEUTTAIANTY

£
v

(PLOs) Tilianuaenanadiy (Wamafian1ANLIN n) Aadl

FLAUNNINYIAUAIVAIUATUNS
Vision

WINEIREWAANANETULAT NN SHIUI T UsEAURIvTvadlan
Mission

£ [ ¥ o a L = av  ® d' v L

1. afeanududhihmadnnsuazuinnssdlaeiinidoduguiensiaunniald uazUsene

Woulpsddeny waziasetgana

¢

2. a1 MINeNINYBENTaNssauULITvINISwasInTn ednd 13ty Wiy Inansisue uas

o = ¢ % & ¢ a wa
finweluamssui 21 ansauszendauIuuiiugIuUsaun1salannsug U
3. W angaslmndudiaugiuanuivuiugiunyiausssy wagndnusyg1veasygia

woLiled WiolmwganudsBunazsnaidinuuidananaranudusssy

o o

DNANEAIVDIUNINYIAYFIVATUASUNS

o s

= a Aa o | a
Fodndgasn Iy Tllgqn Inasnsa

Page 11 of 210



12

FTAUAMLIAINTINAENS
Vision

Aurdan duih sedulssmalunsadaimnsfiddneninuazuianssussduainafiotmun
AalauazUsene
Mission

1. WAmmnsdviAuaRfn danuAnaieassd danufuasinugssiuana

2. @¥3 y3ang uazeuns eadanuiuazuinnssuiiimundnenmesnialdliiduuds uas
Wenlesganna

3. U3MTIMIN1siuianssy WielasuadsnnudundaungusurisiduveinialiuazUssing

FLAVEIVIIAINTIULAYL
Vision

To become a leading chemical engineering department in Southeast Asia focusing on
producing impactful and innovative graduates while creating research excellence contributing to
the sustainable development of the country and global society.
Mission

Our mission is to produce innovative and impactful engineers who are internationally
competitive and committed to sustainable development. Cutting-edge skills and knowledge are
integrated through a dynamic education that bridges theory and practice, empowering graduates
to contribute to global sustainability and research excellence.
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nuani 2 St Inguseasd uaz waawsnisiteus

1. USugy1 InqUszasd uaz nasgnwsnsiteus
1.1 YSvqyun
a Y] a Ya ¥ v a =

HanUuAnldaN3 anmausalun1sysannis Yseendldanusluannieanssuadlunis
widgnnalulagdwsulunialivazUsemaldagrunungay nlulaImIALIIeAuLeY #11150
a I dl' [ 914' Y & 1 a o d‘ <3 [ Q‘ = v 1
Andiedeasuavdszanunuiugaulmdusg1ed aunsadawenanundunadugnsainnisAinwlied g
& & & wva a ' 9 Na ~ v A =~ & ~
uszuy saialudiinusssuasesssy Yadunsilidnasisaeignaenay wagtoUssleviveaiiou

& a A o o ¢ ¢ Aa a 9 Y] e ) a

uywdidufafinids mdednunmdinwasdwindoulaednn1s@nwrniuwuInienauInsley

.. Yy a I ¢ a v 19 a Y  a v Y v
Progressivism lvigiseudugudnanavesnisiseusuasinuinisseuslage1adanudenisveesisey 1y
N3TUIUNNSLFEUSLTIN (active learning) HuAanssunIseusivatnvate 919 nslddawilugiulu
n3t3eus (Problem-based Learning) n13ldlassaulugnu (Project-based Learning) wagn1sisauilng
N15U3N135839AL (Service Learning) LLa8mzmum3L%’aujfmﬂﬂﬁﬁwmuauawﬁﬁmﬁw (work-based
interprofessional learning) Lﬁ'aa’qLﬁ%:uLLazaﬂ’Uﬁ‘qumiL%au'g”éhamum (self-directed learning) 994
AiSpurslukaruanods oy w@sNas1eInIsuus LagauInuLewe sl Teustesiaiiiad (continuous

professional development)

1.2 nguazea
1. YadinufoAnusdsiianudsvaluniaiguasiensudiuimnssued Jlnsed as
duns1e walulad¥anm uavgranvnssuiiieites Fefeddnrmdifertunszuiunisail mssenuuy
MFIAINTTU NMTAATITTUU tazinwzn1suntym
2. Saudimanansaimunaueaiienuinvtluivdniunsinw duain Wudy waznns
Seusnaentinegaudase
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6. 99NUUU MAADY s esikazasUioya efigatiauuigiudmiunisuuusenseuiunisms
Frnssuniilaegagneies
7. Wwalulaansaumdlunisdududoyafisrdesiumsvihan uazBousldmenios

8. TR mnssueiluanusznaumsliadisaqarwunlasuneumng Wuavnafing)

2. STUUMMSINNTISANEN

2.1 53UV
sguuninig lag 1 UnsAnwl wiseenlu 2 nnansAnwiund Tag 1 anAnnsAnw1uni
Tsveznanmsanwlateenin 15 dUawi
wazdamnunsie q Whdulumudededuamine deawaiunsunsingionisinu s

USeyes W..2568

2.2 Ju-talun1saiunisissunisaau
1 - ansnsung
MANSANeT 1 Woullguiey - waunanAy
AAMIANKT 2 ReungrRnieu - Weudiuey

APRATOU WBURWIEY — aullgungy

2.3 msdamsfnenagaiou

= o = % ° o ¢ = A = a
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a7 3 1As9ETenangns $18381 wazuiaegin

1. laseasnamangns

1.1 Iwuvenn naennangnsliteundy 144 whenin
1.2 laseadramdngns
A wuandvdnwiall Lidesndn 24 wUenA
51839109AY laidaenin 18 u2ein
GE 1 nwnwaznisiedns 4 wia8fin
GE 2 nM1SWRIUIAINARA 4 RN
NIAALTINTINELAZ ALY (2 Bu28ne)
NNSARLTITZUY (2 BU28ns)
GE 3 M3AnLUUEUsENBUNT 2 NUIAA
GE 4 nslowaluladndvia 2 Wiagne
GE 5 aun1edATIy 2 w8in
GE 6 Inansnsaiziasnswaunidediu 2 NUIAA
GE 7 msusumlidniunainveslan 2 Wiagne
GE 8 se73viden laidpani 6 WiU2wAN
9. RUINIVIUANY 114 wiawnn
1) nguivnguinituguadnemansuayinetenans 31 wdienin
2) nduAmnguisitugnuimnssueans 12 wihgiin
3) NGUIWITNIAINTIUAL] 71 miein
s ulNuElinau
- U8R 62 UUIYNA
- \@en 9 MiaEne

ANNSULNUEVN AN

- U9AU 62 MUILNA
& ] a
- L@en 3 NIEAN
- AnnNafnY 6 MUIBNA
a =~ = ] a
Al. NUINIVILFINLES 6 NuENH

1.3 5189¥/ngua5e/4a311 (Module)

n. wuaAdAnEalY laidpani 24 28
GE 1 AMwazn1aeas 4 wiaene
GE 2 n1sWRIUIAILARA 4 Kwin
N1SAALINATINELAZAILAY (2 u8nn)
200-108G2B luukagn1simuINagns (2 mhein)
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GE 3 N15ARKUURUIENOUNNS 2 whenn

GE 4 nisldwaluladnda 2 RN
GE 5 gun1eedAsn 2 wihein
GE 6 Inansisaizuaznswauigady 2 yein
GE 7 msusudmbindndunainvasan 2 RN
GE 8 1¢7%La9N laitipanin 6 wiaefin
U, NUINIVANE laitipani 114 wuenn
1) nguAvugundinananiuazinetans 31 wiqefin
200-112 ﬂﬂimmam%ﬁugmﬁm%’uimﬂs 3((3)-0-6)
(Fundamental Mathematics for Engineer)
200-113 Fandfugudmsuimns 3((3)-0-6)
(Fundamental Physics for Engineer)
200-114 pfifiugudmiuians 3((3)-0-6)
(Fundamental Chemistry for Engineers)
230-101 wilftugilidemnssuad 3((3)-0-6)
(Basic Chemistry in Chemical Engineering)
322-110 UPARGALINLADT 3((3)-0-6)
(Calculus Vector)
322-111 aun"sBeunus 3((3)-0-6)
(Differential Equation)
324-249 \ATAATIZY 1 3((3)-0-6)
(Analytical Chemistry 1)
324-349 1pTIATIZN 2 3((3)-0-6)
(Analytical Chemistry II)
325-107 UjiRnsiadiflugiudwsudans 1(0-3-0)
(Fundamental Chemistry Laboratory)
328-303 Fuaiiiowiu 3((3)-0-6)
(Basic Biochemistry)
347-206 @nf 3((3)-0-6)
(Statistics)
2) n?ju%qﬁugquﬁmnﬁumam% 12 vdaena
200-102 dlandmnssy 1((1)-0-2)
(Into Engineering World)
200-116 HugrumaiBeulsunsuneuinesdmsuiamns 3((2)-2-5)

(Basic Engineering Programming)
200-117 L%mwﬁmﬂimﬁugm 2((1)-2-3)
(Basic Engineering Drawing)
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200-118 FAndfugudslui

(Basic Electrical Engineering)
200-119 UjTRnsiandiug1mdsluin

(Basic Electrical Engineering Laboratory)
238-111 Tan3AINgsy

(Engineering Materials)

3) NGNIPIINAIANTTULAL]
3.1 Jy1UsAU
Jyiennssuediugy
230-102 AaIAE1S

(Material Balances)
230-103 N3¥UIUNITIAINTTULAL]

(Chemical Engineering Processes)
230-204 AN

(Energy Balances)
230-301 LAsugAanskazn1sUsEendly

(Economics and Applications)

vPnUSpULaz YR l1A
230-212 gauvnasans

(Thermodynamics)
230-213 guVNaAanSIAINTIUAL
(Chemical Engineering Thermodynamics)
230-214 nsanglauauiou
(Heat Transfer)
230-216 nslvavesvodlia
(Fluid Flow)
230-217 IAINTIUBYNIA

(Particle Engineering)

13AINTTULAL

230-321 wianUfuAnsiangvie 1
(Unit Operations )
230-326 auUNafIanIANIsUALkasNITRaNwUUU N Ial
(Chemical Engineering Kinetics and Reactor Design)
230-322 wanUfURNISIaNIEMNY 2
(Unit Operations 1)
230-421 1AT8UYTUINITAILINIAINTTULAL

(Integrated Project in Chemical Engineering)
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3((3)-0-6)

1(0-2-1)

2((2)-0-4)

71 wulena
62 UM

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3(0-6-3)
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AeenuuUlseIy

230-331 N1508NkUUaUNTAIMEIMmINISULAL 3((3)-0-6)
(Chemical Engineering Equipment Design)

230-332 WaIPNTEUIUNTHALATATUAL 3((3)-0-6)
(Process Dynamics and Control)

230-333 MIMUANAILIAGEY 3((3)-0-6)
(Environmental Control)

230-335 auvasnsdslun1suianismadamnssuedl 3((3)-0-6)

(Safety in Chemical Engineering Operations)
230-432 N1309NKUULALNITIANITLTHNIUGAAMNTIUAL] 3((3)-0-6)

(Plant Design and Management)

AU URANIS

230-241 YuRn1snaransvadlnauazoynn 1(0-3-0)
(Fluid Mechanics and Particle Laboratory)

230-243 URUANIsanenmkasaiiiaseRd msuiansedl - 1(0-3-0)

(Physical and Analytical Chemistry Laboratory for Chemical Engineers)

230-344 VAUANYLINUNAIMNTTU 2(0-4-2)
(Industrial Excursion)

230-345 w3suAunsaunaunsUURnunrauy 1(0-2-1)
(Pre-Practical Training)

230-347 UfURn1sgaummarnansuaznisaneleuainuiou 1(0-3-0)
(Fluid Mechanics and Thermodynamics Laboratory)

230-348 N1591884NT2VIUNTIFINTIULAL 2(0-4-2)
(Chemical Process Simulations)

230-442 1A5991U3FNTIULAL 1 1(0-2-1)
(Chemical Engineering Project 1)

230-443 TAT991UIMNTTULAL 2 3(0-6-3)
(Chemical Engineering Project )

230-446 URURNsMhgRnemiignInIngsuad 1(0-3-0)

(Chemical Engineering Unit Operation)

3.2 3y nsilnUszaunsaluauiingu

fn@nwidsunsumadoninmu Insasdeusedvn 230-442 lassenAmnssued 1 Tudd
wew 1 uagsein 230-443 lasanuimnssnadl 2 Tuddmen 2 lnsujuRnululssnugnaivnssy
anuUsznouns viemisruiaunivne wWiviveay Wusseznailidesnd 320 9alus uazdeq
Sewdvidentunguividniiuiu 9 wihein

230-346 N1SANU* laitfowndn 320 4alus

(Practical Training)
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3.3 Ay nsinUszaunsaluruannafne

tnAnwiidonSeuunumadenanfafnut azdnisameidouiviiouseian 230-442
TasseAmnssuadl 1 Tulanumey 2 19391 230-443 TassenAmnssuiedl 2 Tudden 1 wagns
WIgUAMUNIoUNBUNTYINaniafnulagauieus1eqYT 230-345 WSENAUNTaUABUNTU TR
AIPFUIY WU 1 vefin walSeusIeIvn 230-445 aniafnwdiuiu 6 wiedn lasufunauly
T5augnamnss aauUsEnounns vienisauiiniaivns Wuivszay Wuszeznanlsidesndi
640 luuazdeaFouivudenlunasidviindiuau 3 niefn

230-445 @nAIfnw 6(0-36-0)

(Cooperative Education)

3.4 ¥ dan
1) IV UADNE NS ULNUR NI 9 MYAn
2) A NADNANNSULNUANN AN 3 Mg
a = 1 a a Y A = a a a 3 = =l a
T dennguindnliideniieuainseivituainivinermans malulad nIea1v13vn

FFNITUAIFNSNAIATIVUTAUINALNZ AL WTDIINTIIV eI
nau3yIAugnavnssiadl Masiadl Masides wasndanu

230-451 AMINTIUNITAANTOU 3((3)-0-6)
(Corrosion Engineering)

230-452 wialulagUlnsiadl 3((3)-0-6)
(Petrochemical Technology)

230-453 wedweslugnavnssull 3((3)-0-6)
(Polymer in Chemical industry)

230-454 AP INALLLATNA LTI 6((5)-3-10)

(Module: Biofuel Technology)

N813Y1A11AAINTIIE M ShaznAlUlagTIN N

230-461 waluladioniuea 3((3)-0-6)
(Ethanol Technology)

230-462 U URNSIRNIENIEN1901MNT 3((2)-2-5)
(Food Unit Operations)

NF1AYIAIUNTLUIUNITUALNITIANT

230-471 wAluladuazn1sIANITNENU 3((3)-0-6)
(Energy Technology and Management)
230-473 walulagnismivAuuaivneemadmiviiaiasiuazess  3((1)-6-2)

(Air Pollution Control Technology for Gaseous and Particulate Emissions)
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230-474 MsAeasn1aimnssud 3((2)-2-5)
(Engineering Communications)
230-475 v malulagnisandunaznisidasueudmiuiainssuail 6((4)-4-10)

(Module : Carbon Capture and Utilization Technology in Chemical Engineering)

nquinN1sUszendlusunsuneuiames

230-481 MyUszenanauiiimasdmsuimnaal 3((1)-4-4)
(Computer Applications for Chemical Engineers)

230-482 n1331893UsINgNIsNamansveslnakaznIsaemauTou 3((1)-4-4)
(Fluid Dynamics and Heat Transfer Phenomena Simulations)

nNauTToNLAY

230-491 WvoNAIAINTTUAL 1 1-3((x)-y-2)
(Special Topics in Chemical Engineering 1)

230-492 WIUoNAIFINTTULAL 2 1-3((x)-y-2)
(Special Topics in Chemical Engineering II)

230-093 e NAEIAINTIUAN 3 1-3((x)-y-2)
(Special Topics in Chemical Engineering IIl)

230-494 FToNAYIAINTINLAL 4 1-3((x)-y-2)

(Special Topics in Chemical Engineering IV)

o (% L4

nungn * amedeuseunuulidunienn wasdesdsudydnual “S”

o

A. NUINIYNADNLET laitiaeinin 6 NUENA

v =

dnfnwranunsadenisausieinla q suauaula IleseulunnIneIaeauaIuaIUNS 3o

a v A o A 1 ! =3 L a
UNINYRNYDU/FVUDU NuUsEIALaEAUTENA Imsmmmmjamawaﬂqm/mmm

NUINTIYIVIUINNG
230-218 NugTuMeuNaranitaznsivavevedlia 3((3)-0-6)

(Fundamental of Thermodynamic and Fluid Flow)
230-219 YUUNAAIARTLAZNITANEWMAILTOU 3((3)-0-6)

(Thermodynamic and Heat Transfer)
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2. AU YauaYIRUsEINTeIvInldlundngns

wsiaUszansedvmidlundngns Uszneumeiay 6 vdn 1wy 230-102 laeilaumanedadl

WAUSHA 3 Aawsn (230)

WaUSIE A 4 (1)

o

FGURR SANANgNS
e Ul laun

(%
= U

FEAUUTYRT SEUANTUUNSANYIveANgRS

]
&

fAaud 1 - 4 (manges 4 U) vize 1 - 6 (Mdngns 6 V)

Y

\YsYiE @i 5 (0) HRERN QhHERY
LVaUSE 9 6 (2) PUNYD A9
XXX-XXXGX %58 XXX-XXXGXX fd asHaUsEITednlunus I Anwialy

AaInevaleinnldlundangns

578391MIANTSITEUFUUUYIUINSNTERANTIUN5IANTSITBUSUUULTIIN (active learning)

IssunsWeumihein

n=3 VUNYD
(x)=2 YLD
y=2 RERN
7=5 UNE

Uu n((®)-y-2) U 3((2)-2-5) Tneflnumnesd
IUIUNLANTI
SrnumbeAnidsnudluimsdnnisSouiuuuidegn
(active learning)
umheAnu)uang

FNUIUT LA YIAIYAULD

gdvndan1sseuiduuiin Wssunisdeuniein Wy N@-b-c) 1Wu 3(0-6-3) InelAnumne

91l
N=3 NN
a=0 R0
b=6 NN
c=3 NN

NIRRT
IUMNEAANG Y
JumheAnu)uRng

FNUIUT LA YIAIYAULD
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3. LHUNISAN®EN

pA
[

FUUN 1 (RUENIULaZERNARNED)

AANSANEIT 1 Iunthein gud - UHUR - Anwisienues)

200-102 glan3mInssu 1((1)-0-2)
(Into Engineering World)

200-112 ﬂajmmam%ﬁugmﬁm%ﬁmﬂs 3((3)-0-6)
(Fundamental Mathematics for Engineer)

200-113 FAndugiudwsudens 3((3)-0-6)
(Fundamental Physics for Engineer)

200-114 wpilflugudmivimns 3((3)-0-6)
(Fundamental Chemistry for Engineer)

200-116 ﬁyugmmsL%uiﬂiLmimauﬁama%ﬁm%’uimm 3((2)-2-5)
(Basic Engineering Programming)

200-117 L%mmuimﬂﬁuﬁugm 2((1)-2-3)
(Basic Engineering Drawing)

200-118 fAndiug sl 3((3)-0-6)
(Basic Electrical Engineering)

200-119 UftRnsANdAug sl 1(0-2-1)
(Basic Electrical Engineering Laboratory)

890-10XG1 MwIkazN13H0as 2((2)-0-4)

(Language and Communication)
37U 21((17)-6-39)
AANSANET 2 Iunhein (aud - U§UR - Anwimeniied)

200-108G2B Tauuagn1siauINayns 2((2)-0-4)
(MOBA and Strategy Development)

230-101 infiiugiluimnssuiai 3((3)-0-6)
(Basic Chemistry in Chemical Engineering)

230-102 n@asaans 2((2)-0-4)
(Material Balances)

230-103 NTEUIUNTIAINTTULAL 2((2)-0-4)
(Chemical Engineering Processes)

230-212 guvnaFans 3((3)-0-6)
(Thermodynamics)

238-111 @R 3FINTU 2((2)-0-4)
(Engineering Materials)

322-110 upapdaLNAes 3((3)-0-6)

(Calculus Vector)
325-107 ‘Uﬁﬁamsmﬁﬁugmﬁm%ﬁmm 1(0-3-0)
(Fundamental Chemistry Laboratory)
890-10XG1 AW ua¥N"SAANS 2((2)-0-4)
(Language and Communication)
EReLT 20((19)-3-38)

e nsasmzdeuBeuselnamesingeiiuluaudnenmnisdiunensginguuastindne

Page 22 of 210



v
[

FJUUN 2 (HURNULAZENNIANYI)

23

AANSANEIN 1 Iunthein (gud - UHUR - Anwisienues)

230-204 AANEIUY
(Energy Balances)

230-216 nslravesvedlva
(Fluid Flow)

230-243 UfURNsAlnEnmuazAiiins i@ s uimnsall

(Physical Chemistry Laboratory for Chemical Engineers)

322-111 aUN990YITUS
(Differential Equation)
324-249 \piAATIEY 1
(Analytical Chemistry 1)
X-0G2A NMIAALTNATINS LA AILEY
(Logical and Numerical Reasoning)
00-x0Ga Nslaimalulagfavia
(Digital Technology in Use)
30X G8 NFUTIEIY RN

(Elective Courses)

2((2)-0-4)

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

ERLY 18((17)-3-34)
aemMsAnei 2 Pwntheiin (e - UJ0R - Anwimneniues

230-213 QUMNAAIARSIAINTIUAL] 3((3)-0-6)
(Chemical Engineering Thermodynamics)

230-214 n13aelounINITOU 3((3)-0-6)
(Heat Transfer)

230-217 AFINIUUNIA 3((3)-0-6)
(Particle Engineering)

230-241 UjURn1snaranivedlvauaveunia 1(0-3-0)
(Fluid Mechanics and Particle Laboratory)

324-349 \pfAATIZY 2 3((3)-0-6)
(Analytical Chemistry II)

328-303 Fuailibowiu 3((3)-0-6)
(Basic Biochemistry)

XXXXG5 JUNTILDIATIN 2((2)-0-4)

(Holistic Well-being)
3000xG6 INATITELATNSHAILNTIEEY 2((2)-0-4)

(Public Mind and Sustainable Development)

394
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T 3 (wnuflnauuazavinadinun)
aAmMsAnYi 1 uunheiin (nged - UJ0R - Anwimenies)
230-301 Lasugenansiazn1suseynaly 3((3)-0-6)
(Economics and Applications)
230-321 ndnUHuRnIsIRNIEraeY 1 3((3)-0-6)
(Unit Operations 1)
230-326 IQUNAAIAATIAINTTULATILAENITRONLUUU N0l 3((3)-0-6)
(Chemical Engineering Kinetics and Reactor Design)
230-333 MIAUANAIINGDN 3((3)-0-6)
(Environmental Control)
230-344 viruAnwilssuanannssu™ 2(0-4-2)

(Industrial Excursion)

230-347 YURn1sgaumnaransiaznisanelounuiou 1(0-3-0)
(Fluid Mechanics and Thermodynamics Laboratory)

347-206 @5 3((3)-0-6)
(Statistics)

x-0G3 MIAARUUEUTENBUNT 2((2)-0-4)

(Entrepreneurial Mindset)
000G 7 NMsUTum i Aunainvedlan 2((2)-0-4)
(Adapting to the World’s Dynamics)
374 20((19)-3-38)
nuewg “*” amzsdeussunuubiduniiein uazdedldsudyaneal “s”

AANSANENT 2 (wruiine) Puumhein (e - UJ0R - Anwimeniues)

230-322 #dnUHURNSIRNIEMNY 2 3((3)-0-6)
(Unit Operations )

230-331 M30RNKUVAUNTAIMISIAINSTTULAL 3((3)-0-6)
(Chemical Engineering Equipment Design)

230-332 N IANTTUIUNITUATATAIUAL 3((3)-0-6)
(Process Dynamics and Control)

230-335 pudasnsdelunsuifnismidmnssuad 3((3)-0-6)
(Safety in Chemical Engineering Operations)

230-345 w38uAUNSounaun UL URNUNIAEUIL 1(0-2-1)
(Pre-Practical Training)

230-348 N1531ABINTTUIUNMTIAINTTUAL 2(0-4-2)

(Chemical Process Simulations)

XXX-XXX AUV NADNLET 3((x)-y-2)
(Elective Subject)
-G8 NIV NGDN 2((2)-0-4)

(Elective Courses)

594 20((x)-y-2)
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AANSANET 2 (WnuauRadnen)
230-322 #dnUHuRNIsIRNIEnY 2
(Unit Operations i)
230-331 N308NKUVRUNTAIMIAIAINSTULAT
(Chemical Engineering Equipment Design)
230-332 WaIANITUIUNITHALAITAIUAL
(Process Dynamics and Control)
230-335 Audasnsdelunsuiinismdmnssuad
(Safety in Chemical Engineering Operations)
230-345 w3guANUnTeunaunsUSURNuUAAaUIL
(Pre-Practical Training)
230-348 N1391899NIZUIUNITIAINTTULAL]
(Chemical Process Simulations)
230-442 TAsWAmnTsuLedl 1
(Chemical Engineering Project 1)
00X AYNADNLET
(Elective Subject)
300 G8 NFNTIEIY RN
(Elective Courses)

3

MansAnEd 3 (wrufinew)
230-346 N1SHNIIU

(Practical Training)

gee
=)
=SD.
ny

AANSANEIT 1 (UkuEinew)
230-421 1A5$UYTINITANUIIAAINTIUAT
(Integrated Project in Chemical Engineering)
230-432 MT0BAKUULAEAITIANITLTNUGAAIMNTIULAT]
(Plant Design and Management)
230-442 1A59U3eNTsuLAll 1
(Chemical Engineering Project 1)
230-446 UFURNIMERNIEnIgnamn Al
(Chemical Engineering Unit Operation)
000 G8 NFUTIIYNERN
(Elective Courses)
000 JPNGDNIUNGUINTN
(Professional Elective Course)
XXX AT NADNLET
(Elective Subject)
LY
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Iuunthein ged - UJUR - Anwimenies)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

1(0-2-1)

2(0-4-2)

1(0-2-1)

3((x)-y-2)

2((2)-0-4)

21((x)-y-2)

untheiin e - UJ0R - Anwimenies)

Tsitfpnin 320 alug

uuntheiin (e - UJ0R - Anwimeniues)

3(0-6-3)

3((3)-0-6)

1(0-2-1)

1(0-3-0)

2((2)-0-4)

3((3)-0-6)

3((x)-y-2)

16((x)-y-2)
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AANSANENT 1 (WruavRaAnY) Innhein gud - UJUR - Anwimenies)
230-421 1A5$UYTNINITANNIINAAINTIUAT 3(0-6-3)
(Integrated Project in Chemical Engineering)
230-432 N1308NKULLAENITIANITLINIUGAAIMNTTUAT] 3((3)-0-6)
(Plant Design and Management)
230-443 TA39Uu3AmINTIuLALl 2 3(0-6-3)
(Chemical Engineering Project II)
230-446 UJUANsMhERn1gniien13mInssuall 1(0-3-0)
(Chemical Engineering Unit Operation)
Xx-XxG8 NIV NGDN 2((2)-0-4)
(Elective Courses)
3000 W NADNIUNGNINTN 3((3)-0-6)
(Professional Elective Course)
00X AU WADNLET 3((x)-y-2)
(Elective Subject)

594 18((x)-y-2)
AANSANET 2 (WHufinanu) Iuunhein (ged - U§UR - Anwimenuie)
230-443 1A599U3AINTTULAL 2 3(0-6-3)
(Chemical Engineering Project II)
3000 JNGDNIUNGNINTN 3((3)-0-6)
(Professional Elective Course)
3000 JWNGDNIUNGNINTN 3((3)-0-6)
(Professional Elective Course)
37U 9((6)-6-15)
AANSANET 2 (WnuauRadngn) Iuunhiein (gud - U§UR - Anwidenuie)
230-445 @niafnw 6(0-36-0)
(Cooperative Education)
594 6(0-36-0)
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IR 4 AITIANTLUIUNTSITEUT

1. ulBU18N15ANNISISIUNNSHOUVDINN INY1AHIVATUASUNS

lngnanansiiisuuuunsdnnisiseunisaou fail

1) f518791719AN3A N TayTUIN15A5IT B U AUNTY91U (Work Integrated  Learning: WIL)
wWieliiAnnsiousanmsaujuianuldasa wu nmaseuiiniunisasdeniais mswaunay
naseudanUszaunisaiadauenieaisunuandunsiieuluieaiou sslugunuuvos
Msfnw13dy Msinau anfadne msvhanuiedsan Wudu edaliilseiniaenunsn WL
Lifesnindesas 50 vosdrurumireAnlunuiaivianzvemangns nsdifidanusuiledy
WIBNUIIYNIT $PIa A wastenau Tiseylisie

2) fmualiiseinaniadnyy/msinufiRmuianindnivue nedfluujofnuaniafinwm
Lideuninfosas 10 vesdwauindnuluvdnans

3) MVUAMIINITIANITTOUNITABULUULTIIN (active learning) litiauninFesay 70 veaseIvilu

NANENT

4) Mmuualinnaginldnwndingusulunisdanisiseunisaeuliddesninfosas 50 v0e5183N

2. MINmuIANaNYMzYatinAne lundngns

AMANEAILYDIUNANEN

HAAWSN1338USVaMaNgAT (PLOS)

AN Bz yARATILY

- Jvinwrlunsd@eans

'
a =

- TAnansnng Badeusylovtiveniiounyudiiuiad
vils wagmszninluassenussainin

- fufnna mansu Tunisuddgvianisnin way
oAy 3jasiu Lilelauussauimang

- fiinwrlunsviududin Tnganunse Ysus 19
WAZERUTUAULANAIYBIYAAALA

- Auuteyameiniesiieviomaluladadelva was
Usziflumnuundefiovesdeyals

- AIUNTALT HUS LA AEAULDY WazUTUAIR NS
Wasuuaseamaluladuaziemnssuailly

PLO3, PLO4, PLO5, PLOY

AAN YU UAABRMINIVIT NSO ERS

[

- ausadesendyniiarUsegndnnusnugIun

Amnssueiilunisuntymle

PLO1, PLOZ, PLO6, PLO8
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AMANEAILYDIUINANEN

HBAWSN1338UFVRMENgAT (PLOS)

S 99NLUUNTEUIUNIT NIUNITAMLT UTZUU way
UL UNANTENUYDINTLUIUNITNIIAINTTULAL LA E

Aisfananssnuaadiny 1Asugia Froundy A

Uaaafy wasdwwinaaules

3. A1TIUEAIAAUTUNUS TENTNAGNTN15LT8US TEAUNANEAT (PLOs) AUNIATFIUAMQA

JTAURAUANEI W.A. 2565

HAAWSN3I3eu; sEAUNangas (PLOS)

NAANSNS
G v
Seud

Y
N3

NAANSNS

Goud | A | vinue | 93859

BINTS

yAAA

anwue

PLO1 uAdgynlunszurun1sirnssuei oy
Tdunannisa1uidInssy Inerdans wag

AdinAanslaag1egnees

v v v

PLO2 panuwuulssnumeanavnssuall nels
Reulun1svnauase lnealadeaudaende
91379uNLlY AIUINRON LALLATHIAIANS MY

HIMIZIUEING

PLO3 daanslaeldniuilnanazniendingule

a819gNFDIATATIUTZIAY

PLO4 LLﬁﬂﬂ@@ﬂﬁﬂﬂ’]iﬁﬂmﬁiim 2395954 AU

FoANY WArITIUIUTTAIVIINIAINTTY

PLOS vieud uitusi slugnuz dinas nu

meldnyinusssu

PLO6 98NlUU A8l iAsIeriuazasutaya
Wi e aadauudgrudmsun1suTuUe

NsEUINMIMARNssuAiilaeggnsies

PLO7 Tinalulagansaumnalunisduaudayad

Weadeaiunsvineu wasseudlimenuies

PLO8 U UAeum1uTaInssuiad luaaiu
Usznaunsladiaqamuildsuneununy

(WHUANNAAN®N)
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4. HaAWsNSITEUIsEAUNANgAs (PLOs) Nagns/A5n1saau uaz nagns/Asn1siauaznsuseiliuna

29

HaaWSN1558UITEAUNANENS (PLOS)

nagns/Asn1vaay

-4 = [ a
NAgN3/A5n15IAUAzN1TUTHIIUNG

AN

PLO1 uAdgulunszuIun1sIAINTIY
vad taald nannisaiud @anssy
INYIAENS LATAAAIENS ke 814

ONADY
Y

1. NMSBYUNITADULUUUTTENY
2. ANsaAUsIY

3. Tn1sU1u/Assignment

1. Uszillupienisaeudes/aauninug
534

2. Usziiuanmsas-neulutuiou

3. Yszilluman1sinunistn

Assignment

HAALLUUEBUIAAIINT UATNANIT
Usgiilunisundeun Tusiedean
d' 24 L% EX%

W eatesnun1sun ladguinig
IA1N55Y LAEDNAUNA NNITNY
INYIAENS LATAMAAIENS LAY
NASINAZLUUYDINANTTUN

SURAYDU 1WINNIN5R8AY 60 kAl
AZBUUIINVDITEIV W UTEAU C

PLO2 22nuwUUlT9IUN 19 AFINNTTH
= v oA o a

wdl aeldivaulunisiauais lag

A1adeAIulaendy a190undle

dIWINE 0L WASLASYTAIENT AL

UINTFIUAINA

1. ASHSYUNITRDUBLUUUITEY
2. ANSaAUsIY
3. Tn1sU"U/Assignment

4. NMSISYUINADIUNITUTIADY

1. Uszillusien1saeudos/aauninug
39U

2. Uszifiunnnisdananisadeiusne

3. Uszillunan1svinanunistnu
Assignment

4. Usziunsunauanie Rubric

HAAZLUNABUIAAIINT UATNANIT
Usgiun1seanikuulseseiuann
Jaymnasaveanisanainnssy bu
e3nTiie1ve Insaennd oty
Foulanesuanulasads 913
Uy § JuInE 0N Was
Aswgaand §aind@nuidesd
HASIUAZUUUTDIAINTTUT
SURMYRU U1NNI1508ay 60 Lay

AZLUUTINVDITIIIVINIUTEAU C
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HaaWSN1538UITEAUNANENS (PLOS)

nagns/Asn1vaay

4 = / a
NAgN3/AoN15IAUATNNTUTHIIUNG

AN

PLO3 & aanslaeld atuilneuay
N19189ngula 0819 N BILALATY

Uszifiu

1. NM59AYTY
2. MSULEUD

3. ANSYUIILIU

1. Usziunsunauesnie Rubric
2. Usziuannnsaanmnisaianusie

3. Useunsil3gus189unieg Rubric

nan1sUsEiunIsUILENe NS
59897 KU 919 Aue B9
UNANEI6 09UNATINALLUUUDY
Aenssufisulinveu uannindevay
60 La¥AZLUUIIUYDITIETIVINIY

s¥au C

PLO4 Lan3a88n04nN150 A MUTTTY
Y5 ANUTANS UarITIEIUTIN

AVINWIAINTTU

1. @oulny9199991N@01UNISITaD4

2. @aUlR8DN19D99TUUTTUNISIV TN

1 dUNANITHAAINGANTTUTENIN
HiSeusuiukasiudaauyna

2. Uszifusaefanssud dnd nwl
ALTUNTT

3. Uszfluannnsanu-neuluduou

4. Usgiiiuannnisaudas

NANTSUTELIUNGANTTULAEAINY
FUNAYDU NITANIU LaZAZLUY
wuvgeuay lusedvdinivun &
HASIUAZHUUTDIAINTTUT
SURMYRU UNNNI1508ay 60 Lay

AzlUUTIEUlusEAU C

PLO5 viauduitnvislugruzdiuasy

munelany sy

1. n1958un1sa0ULUUNA UTEAY
GHONEELRITERE
2. wounueudung ugasuazius

PUNANUSURAYDU

- Usziiuannisdananisaivinaudu

—_

ng

2. Usziflumsnnsasuvesnungui
UDUNINY

3, UszifiunuiesuasUseiiufetunas

AulngnNIsRoULUUERUNY

NANISUMEAUD N1FIAYINTIONU TU
IVNANNUADENNUDY 1 TU LAy
] d‘d .
ALLUURIULUUADUDIUNA Rubrics
1AINASINALLUUYBININTTUN
SURAYRU UINNI1508aY 60 WAy

ALLUUTINEUIUSEAU C
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31

HaaWSN1538UITEAUNANENS (PLOS) NagnNs/Isn1580u nagns/Asn1sianazn1suseiiupg G230
PLOG6 8NULUU MIAG8Y TAT1evilazasy | 1. MIBeunsdeuluuussene/asn | 1 Ussilluiienisaey nansUszifiusunamfifnualy
Toya i eRgaaunfigiudiniunns | 2 nsefivse 2. Uspiliuanmsdunamsaledune | Tginilifeades lnrasiuazuuy
Uuugsnssurumamsimnssuadild | 3. nsduadudiuda 3. nenu-neulududeu yosRanssuisuiiavey wnni1fes
P NQNABY 4. A1958UINANTUNNTAITNADY 4. Usziiiunsuiaus 8y 60 wazdaziuusiunuluszau
5. M3asufuRng 5. Usgillunsufun C
6. NMTADULUUYTAINITAIN ST
N3
PLO7 I imalulad arsaumalunis | 1 MsSeuianUszaunisal msualy | 1. Ussiliuainsansuifiau nan1sUsEiuR U aeifif ey
ﬁuﬁu%’aaﬂaﬁL?{m%qﬁ’umiﬁwm way gy 2. Usziliuannseauiliduaiiazns | 576591 1nonasIuAsLUYYea
SeuslanienuLes 2. MIFnwAUATILAEIATIZIYRLA HnUURsng Aanssuiisuiinveu unninfovay
PEFILOY 3 Usziiunisuiaus 60 uaziaziuusnuluszau C
3. NMIADUUULYIANNIINTBEUiUNS | 4. Useifiunnuadugnivosaudlasu

Y1974

Nounu1eluszezlia1f n1uun

] 1Y 1 N dy ¢ a
FIUNUIEWINNNLAYILLASDIATITEN

Usnw

PLO8 U Udsrua1udainssuiadlu
a0 uUsenounIsladasaaaI9nui

laSuneumng (G ROGRICe)

. MIBguinUszaunisal msudly

Ugyun

. MSIS8UINANIUNNSalas b uEn Y

Usenaunis

. MSANIAUAIAILAILD

1. Usgiluannuamsufunau
2. UseLiuaInNs1g U inuAILaEns
Hnuf e 9

3, YszLlun1suILEwD

NANSUTELNUNIULN TN AUA b
S197%1 LAYNATINALLUUYB
ANTTUNSTURATOU UINNINSPLAY

60 uazinguuusiunuluseau C
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HaaWSN1538UITEAUNANENS (PLOS)

nagns/Asn1vaay

4 = / a
NAgN3/AoN15IAUATNNTUTHIIUNG

QJE

e
ho

711914

YaunuieluszeLIani nuuas 1Ny

SEPINNILAYIAZ 115NV
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5. WHUTILAAININTERBANUTURAYOUNATNSNTTBUSTEAUNANgAS (PLOS) 31831 (Curriculum Mapping)

| kU889 Introductory

R 11984 Reinforce

M %1889 Mastery

33

5787391 / YA Uae nein

HadWSN1338ussEAUNangns (PLOS)

ee
)

=
=
=D

PLO 1

PLO 2

PLO3 |PLO4 | PLO5 | PLO6 | PLOT

PLO 8

(WHUENNAAN®EN)

a = Qll
. NUINIBIANY N

GE 1 AMwuagni1sdedns

GE 2 nMSARIUIAINUAR

1,2

GE 3 M3AnLuuRUIENBUN1S

Y]

GE 4 nmsldwaluladfdvia

GE 5 guN12e09ATIY

GE 6 3M@NSISULLATNITHAILNGIEU

GE 7 msususilinnunainvadlan

GE 8 5187394890

W W IN NN W

N

. NUINIVUANL

1) ngudrIduIneImansuazadinAEans

200-112 aginAansugIudmIuiaIng

3((3)-0-6)

200-113 WANANUSIUAMSUIAINT

<9

(3)-0-6)

4

200-114 AINUFUEINSUIAINS

=5l

1%

230-101 wiNug1LlIAINTSUAI

<9

(3)-0-6)

(% s

322-110 LABRAAHLINLADS

(

(
3((3)-0-6)

(

(

3((3)-0-6)
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HadWSN1338ussEAUNaNgns (PLOS)
598391 / YAV waz wiein Fuld PLO 8
PLO1 |PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO 7
(wnuanniafne)
322-111 aunsiseunus 3((3)-0-6) 2 |
324-249 AT 1 3((3)-0-6) 1 |
324-349 1AilAT1E 2 3((3)-0-6) 2 |
325-107 UiURnisinditugiudmsudamns 1(0-3-0) 1 |
328-303 Failiowiu 3((3)-0-6) 2 |
347-206 @0 3((3)-0-6) 3 I
2) néuﬁ%wﬁugm%ﬂmamﬂﬁm%
200-102 glanJmnssy 1((1)-0-2) 1
200-116 Hugrumsideulusunsuresfiamesdmivians  3(2)-2-5) 1 |
200-117 L%mmﬁmmimﬁugm 2((1)-2-3) 1 |
200-118 WAnduguidsluih 3((3)-0-6) 1 |
200-119 UFTRNsHENARugIudslih 1(0-2-1) 1 |
238-111 Tan 3N 2((2)-0-9) 1 |
3) NGUAVITINAANTTULAL
3.1 3yUsAY
230-102 AANIAENT 2((2)-0-4) 1 |
230-103 NFEUIUNITIAINTIULAL 2((2)-0-4) 1 |
230-204 AANHHUY 2((2)-0-9) 2 |
230-212 guvnarans 3((3)-0-6) 2 |
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HadWSN1338ussEAUNaNgns (PLOS)
598391 / YAV waz wiein Fuld PLO 8
PLO1 |PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO 7
(wnuanniafne)
230-213 QUVINAAIERSIAINTIULAL 3((3)-0-6) 2 R
230-214 nsaelaunusou 3((3)-0-6) 2 R
230-216 M3lvavesvediva 3((3)-0-6) 2 |
230-217 AINTIUBUNIA 3((3)-0-6) 2 |
230-241 UjURn1snamansvedlauazounia 1(0-3-0) 2 I | | | | | |
230-243 Y Udn1siadinieninuaziaddnsieidmsy
Q } 1(0-3-0) 2 | | | | | | |
Aminsiail
230-301 LAsugenanskaznsussenaly 3((3)-0-6) 3 R I
230-321 vianUuRnisianizniie 1 3((3)-0-6) 3 R R
230-322 vianUuANsmently 2 3((3)-0-6) 3 R
230-326 9aunamansiFInIsuaiikazn1soanwuuuinsal - 3((3)-0-6) 3 R R
230-331 MyoRNKUUEUNTAINIIMINTINAL 3((3)-0-6) 3 R R
230-332 Wa'IPNTEUIUNITHATNTAIUAY 3((3)-0-6) 3 M R
230-333 ﬂ'rimuau?iql,lrmﬁam 3((3)-0-6) 3 M R R |
230-335 auvasndslun1sufianismaanssuall 3((3)-0-6) 3 R I R |
230-344 ViruAnwl59Uena NI TN 2(0-4-2) 3 | | R
230-345 i938uAunieunaun1suURnuAIAauY 1(0-2-1) 3 R R R R R
230-346 MINNY lwa?mq 3 M M M M M M
320 3l
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ee
)}

HadWSN1338ussEAUNaNgns (PLOS)

598391 / YAV waz wiein AT PLO 8
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO T
(wHuanfAANE)
230-347 UURn1sgauvnamansuaznisanelouauiou  1(0-3-0) 3 I I | R | |
230-348 N133188INTFUIUNTIAINTTULAL 2(0-4-2) 3 R | R R |
230-421 1ATHIUYTUINITANUINIIAINTTULAL 3(0-6-3) 4 M M M M M
230-432 N150NKUULALNITINNISLIINURRaMNTIIAT  3((3)-0-6) 4 M M M M
230-442 1A539113rnssaadl 1 1(0-2-1) q R R R R R
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falddiudevewmangns

v

PLO 8

FTAVIMINGIAYAIVAIUATUNS

Vision

uvinendsuisguaileduindeunisiannfiddussfunumihuestan
Mission

1 a¥eanudufihmdvinisuazuinnssulaefinsisoduguiionisimun
meld uazUszine Weuloagdany uazieSotioanna

2 a%ﬁw%"wEJﬂﬂimuwéﬁﬁamiammﬁﬁmmmaﬁm%w Fodng Tty Wdqan
Inansnsay waedinuzluanisswdl 21 anunsaUssgndanuvuiiugiu
Uszaun1salanmsugua

3 W”mmmﬁwmﬁasl,ﬁlﬂué’qﬂmgﬂummifuuﬁugmwﬁwuﬁﬁu wagnanUIve
yosmsughaneriios ilomunganuddutarsmairedinuuisloniauazany

3

Wusssu

v <

DNANWAIVDINNIINYIAYHIVATUATUNS

Hodndaase 130y Wy Inanssney

a ¥ a = & a o
Nan1sl3euivaNInvIANYalUvewM INed (GE)
GE 1 Awwazn1saans
GE 2 AMSWRILIAINAR

GE 3 MsAAWUUKUTENOUNIS
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falddiwdevewmangns PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
GE 4 msldwaluladfavia v v
GE 5 dun17283A33Y v
GE 6 3nas15adzuazMIRALTIS Y v
GE 7 msusumldniunainveslan v v v
STAUAZAAINTIUANENS
Vision
- g duth seduUstme lumsaddimnsitifnen nuarinnssusysu v v v v v v v v
ana WenmunnelduazUssme
Mission
1. udeAmnssiiauaing fenudnaiieassd fawiuasvinugsedvanna v v v v v v v v
2. @%13 ysams wazieeuns ssdnmduasuinnssuiiaundnenmvesniald | v 4 v 4 4 v v v
Tduuds uazioulosganna
3. Uimsinmsmnuimnssy Weldduasenuduudunguvuviofiuvesnald | v v 4 4 v
AT UTTLNeA
SEAUEIVIIVIIAINTIULAL
Vision
To become a leading Chemical Engineering Department in Southeast Asia v v v v v v v v

focusing on producing impactful and innovative graduates while creating
research excellence contributing to the sustainable development of the

country and global society.
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falddiwdevewmangns PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
Mission
Our mission is to produce innovative and impactful engineers who are v v v v v v v v
internationally competitive and committed to sustainable development.
Cutting-edge skills and knowledge are integrated through a dynamic
education that bridges theory and practice, empowering graduates to
contribute to global sustainability and research excellence
Stakeholder Needs
Stakeholder Need 1: d1iinsuddansensiaamsgaufine Ineraans 33
KAZWINNTIY (AU.92.)/01M55IUAMATEAUUIYYINT 81U13ANTTUANENS
W.A. 2565/0IMTFIUNTANYIVDIVIA W.A. 2561/6013ANT W.A. 2567
1 AnudanudeIngsy 4
2. Anangntdym v
3. 9NLUU/ANUIMAINDUYDIUgyI v
4. NSEUAU v
5. msldinseiiovuarty v
6. AMmnsuwazdany v v
7. Awnndounaveudsby v
8. A33UIUTIAIVTN v
9. meheudeaznsauduii 4 v
10. Msdoans v
11. N5UTMIIATINITLAZNITAU v 4
12. M3seusnaenIn v
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falddiwdevewmangns

PLO1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

Stakeholder Need 2: aaruusznaun1sgidtnudgin (annuuvasuaiuiiglvdeya
5712 50 YU Lagn1sdun1walsn 20 viw)

Toyaa1NuTEN 819 Chevron, Thailand Exploration and Production, Ltd,
PTTEP, Accepted Engineering & Consultant Co.,Ltd. TOYO-THAI Corporation
Public Company Limited (TTCL), U3e% nsudlve-uades (Usswelneg)
9110/ PTT LNG Company Limited/ Usv Ingessd 91dn ()
Halliburton

1. fanudiasussndenusluneiniugumeinuimnssmed Tunisssy

Yoy weuddymlameauies

2. @U1300BNKUUNTZUIUNINITIFINTsURil tnsrlaianulasndeves
N3EUIUNS Aanden LATwgmans uavdany

3. @N13ABBNUUUNIMIAADY MLunsMnaes Tins1esiteya uazagua Lile
Usznaunisandulala

4. Fenuanansatunsvhouduiin vielnmeiih fanusufingeu nddn ndn
WanIDaN

5. fivinwgmanunisieasuaznsidnmundngy

6. flanansalunisfindiaseyt duAudeya nagnslunisuilymmeniias aae

PAUAGLYIUIN

Stakeholder Need 3: Rwdinn (NALUUFDUAILLALANTEUNWE] T35 30
1) 91nUSHN 919 Chevron, Thailand Exploration and Production, Ltd,
PTTEP, Accepted Engineering & Consultant Co.,Ltd. TOYO-THAI Corporation

Public Company Limited (TTCL), U3ev nsudlve-uiades (Uszwelny)
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falddiwdevewmangns

PLO1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

9719/ PTT LNG Company Limited/ Halliburton/ U3 aguilvdy a1in

(malvie))/ USem YuBudlng (jeas) e

1.
2.

3.
4.

fanuinviuaisuaranuiiugiunanusainunvssendldlunisaniivenule

finsiniinuglunisldiaiedionise wu Tusunsulun1sesniuu wsed1aes
= 2 A = v °

nszUIUns Weosuldiie eudtymlunisvinu

nauanseen Iinwen1sviauduiiy

finwznsdeanslanimenlnenaz nwdingy

Stakeholder Need 4: Asun3138lua191 (WIUN15UTEYUEIVI)

1.

fAnusugumalamnssuail

. Ussgnadldanuslunisundym

. Aasgvideyale

doanswavinauslamunyauniuaniunsal

. fanuTednd veu waveanu

ANENERN

ANENERN

AURNIN

2
3
4.
5
6
7

- TlSeus

. Tinwenevihouduiin Suyveduius waedanuduiin

Stakeholder Need 5: ABET

SO1: an ability to identify, formulate and solve complex engineering

problems by applying principles of engineering, science and mathematics

SO2: an ability to apply engineering design to produce solutions that meet

specified needs with consideration of public health, safety and welfare, as

well as global, cultural, social, environmental and economic factors
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=

falddiwdevewmangns

PLO1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

SO3: an ability to communicate effectively with a range of audiences

SO4: an ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
the impact of engineering solutions in global, economic, environmental and

societal contexts

SO5: an ability to function effectively on a team whose members together
provide leadership, create a collaborative and inclusive environment,

establish goals, plan tasks and meet objectives

SO6: an ability to develop and conduct appropriate experimentation,
analyze and interpret data and use engineering judgment to draw

conclusions

SO7: an ability to acquire and apply new knowledge as needed, using

appropriate learning strategies
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AMANUIN U

U, ATUERINATNSNNSEUSTEAUNANgAs (PLOs) fiu Knowledge / Attitude / Skill (K A S)

HAAWSNTSBUSSEAUNANgAS (PLOS)

Knowledge

Attitude

Skill

PLO1 (Specific) hn U gysinlunszuaunns
JAnssuad LaelduannisaulAingsy

Weeans wavataaanslaegagnsies

K1 unumuagwiniteansanunsiee
K2 fuguadamans

K3 unaada

K4 n1sAuadanatay (Numerical
method)

K5 nsmiAvunzas (Optimization)
K6 fuguiland

K7 Mg

K8 1sdun3g

K9 ATl gan 18N

K10 fugrudaedl

K11 mmﬁﬂﬁugmmmmﬁmiwﬁmamﬁ

¥

K12 mudiugunisliiedesilotiaeiing
Gy

K13 @t

K14 fugruimnssalii

K15 fugruifeunuy

K16 fiugiuneufinnos

K17 Yaqienssy

K18 Qamammazwé’mu

Al fianueanu

A2 firnusisiulunsiFeud msuitaym
A3 TViAUAREUIN

Ad T3

A5 aseniinALgneBIesloya

A8 fiAUsBUABY

A9 flanusuiinyey

o €

A10 Godnd

S1 fRduussEnIeIngiuing
S2 yinwensanluseuy

S3 YinweN1SANIATIEH

S8 inwznsuAtguaznisinaula
S14 Vinwen15A1UI

518 Yinwgn1seuLarIulanIy

519 vinwen13danisdeya (N5 auexa
uau viseveyalusian)

520 7iNweN15AIAINIY

Page 67 of 210



68

NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

K19 aaunaeans

K20 fugtugaumnanans
K21 n1senglounasnu

K22 n1senglousia

K23 nsguIumsiAnssunai
K24 nafansvadlva

K25 3fnssuauna

K31 LfiSygmansImnssy

K50 gauvnam1ansiFnssundl

PLO2 (Specific) #9nLkUULTI41UN
gaavnssuadl meldiiteulvnnsviaueie
Taga1sd A1 ulaondy 91910 U0
Fau1ndou LazlATYTANAAT AU

HINIZIUEING

K5 nsmiAuinzas (Optimization)
K17 Yaqirnssy

K18 fauiaansuasnasay

K19 aaunaeans

K20 fugtugaunamans

K21 n1senelounssu

K22 nMsenglousna

K23 n3gUunTiFInssueil
K24 nafansvadlva

K25 Afanssueynia

K26 n1seenLuUgUnsal

K27 nmseenkuunidiguiusnig
K28 #&nNNMSAIUANNTEUIUNIT

K29 n1seenuuulsenu

Al fipuennu

A2 firnusisiulunisiFeud msuitym
A3 J7iFuARLGIUIN

A4 T3

A5 aseniinALgneBIasloya

A7 A5¥AUNENRTEETTUMTIAINTTULAT
A8 fiAusaUADUY

A9 fANUSURATDU

o 6

A10 Godnd

Ay o ¢ o

S1 fRduiusseninadngiuing

4

o a

S2 inwensanduseuy

S3 Win¥EN1SARIATIEH

S4 inwgnsANAS19ATIA

S5 MiNWENITINAINUAIUAAY VDU
S8 finwznsuAtgyuaznisinaula
59 vinwen1silUsunsSuADNR IR S
510 vinwelun1siewdvnig

S11 vinwensvianuduiy

S12 Yin¥eN1SUTHITINNITLIAN

S13 vinwen1sldiSeuinasaiia

S14 Yin¥en15ATUIN

518 Yinwgn1seukarIulanny

S19 inwen133AnNIsUaya
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NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

K30 Ulwsiadl

K31 LASugAansIimingsy

K32 AfNn55181%13

K33 wnalulagyinim

K34 3ANTsunasubagna s umuiey
K35 %aﬂismﬁnLL’ma”auLLasmmgmﬁ
Aeatos

K36 anuiaumnulaensie Treunde uay
UINTFIULTIU

K37 WUsunsumauiamasluniseaniuy
159911

k38 nanmsldnulnauazawdingmaa
NS

K39 nanns/wmailalunisunleym (wugi
A19Uan, What-If analysis, SWOT)

K43 #annsusmsInn1slagens

Kd5 GE 3 m3fnLuugusznauns

S20 7iNweN15AYAINIY

PLO3 (Generic) @ panslagldn1uilneuay

nMedainguliegregniedasnssUssiiu

K38 wann1stdnunlineuazniedingwmas
NT
K42 wannisiiaue

K46 GE 4 nsliamaluladidvia

Al faueanu

A3 J7iFuARLGIUIN

A5 asgvtinANugneIvedeya
A8 iAnusaUADUY

A9 TAUSURATOU

A1l ANUNAILERAIDBN

aa o o Y

S1 dRduussEnIeingiuing

S5 MiNWENITINAINUAIUANAY VDU
59 vinwen1sllUsunIuARNRIRBS
510 vinwelun1silewdNvnig

S12 MinEeN1SUTIISINNITLIEN

S13 vinwen1sldiSeuinasaiia
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NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

S15 YIN¥ENSUEUDRDNUNET IS LYY

S16 MinweMIYATIVING

S17 VinweN15LA59910794

518 inwgn1seularIulannu
519 vinwen1sdnnisveya

520 FinwEANIHIFIANY

521 Yinwen15es ANz e

523 vinwznsilugih

PLO4 (Specific) han 188N N33 A U5T5Y
9395554 ANYDFRE LATITTIUTTUIVITN

AFINTU

K1 unuuagnthilimnsanansag

K35 %aﬂismﬁnLL’ma”auLLasmmgmﬁ
Rendios

K36 AnuirinuauUasndy ¥ aundly way
WM5gIUlTIY

K51 23581U3INMALNYMUNENEINUIIIN

Al faNueaNu

A5 asgvtinANugneIvedeya

A6 wiuenuiule sewsuilinnudniiugdy
A7 AISERUNNTYTITUNIIAINTTULAL
A9 fiAUSURnRU

o €

A10 Godnd

$8 inwensuAtgymuaznisiinaula
11 vinwgnsvheuduiiu
S17 YiNWENI5HITINADTO

S21 MNweN15INAI LMLz Ay

PLO5 (Generic) vinaruiduiinvislugiug i

wagdmuneliny iausTsy

K41 18nn15319i i &y
K43 %8nn1susmIsInnIsiasanig
Kaa wdnn1svinaududiy

K47 GE 5 4un13g83AT

A3 vimuaRLTauIN

A6 wiuonuiiule sesuilanuAaiiugsy
A9 ANusuiinYey

A10 Gadind

A1l ANUNALEAIDDN

S4 YiNwENISANES19ATIA

S5 MiNWENITINANUAIUAAY VDU

S8 finwznsuAtgyuaznisinaula
11 vinwgnsvheuduiiu

S12 7inwen15USUITINNITLIAN

S15 Y1N¥ENISULELADNUNESIS UL TU

S17 ANWYENI5HI516 0504
S20 YiNweN15AIAINIY

S21 MNwEN5INRI LMLz Ay
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NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

S22 ViNwEN15L019T0R LUEN1ITAUTU

o

s23 vinwensidugi

PLOG6 (Specific) 99NkUU Mnaed IATIZRLaY
asutoya ofgadanudgiudmiunis
USuUganszuIunIsnIadanssuadlaegia

NABY
Y

K3 uAapaa

K7 Hugruad

K13 @t

K18 fasiaesuasnasay

K20 fugtugaumnamans

K21 n1senglounasu

K22 nsanglousia

K24 namanivedlva

K25 Jfnssuaynia

K27 nMseenkuunidigUiuanig

K35 '3mﬂﬁ'§m§ammé’amasmmg’mﬁ
Redios

K36 anuiaumuaeniy 3 eundly uaz
UINTFIULTIU

K39 nanns/wmailalunisunleym (wugi
A19Uan, What-If analysis, SWOT)

K40 vannsduAuteyalialvIn1g

K42 annsinieaue

K52 N159AN13N1snAaes (Bannis

AIALLAZIU NTOBNLUUNITNARBY)

Al IAnueany

A2 fanussiulunsiFeus msuitym
A3 fviFuaRlgauIn

Ad T3

A5 aseniinALgneBIasloya

A6 wiuonuiule sewsuilinnudaiiugdy
AT f5emindaasesTIunIImNT Al
A8 dmNUTOUADY

A9 dAnuSuiinvey

o €

A10 Godnd

Ay o ¢ o

S1 dRduiusseninadngiuing
52 finwensanluseuu

S3 YWinweN1SANIATIEH

S4 YinweN13ANAS19ETIA

S5 WiNW¥EN1TINEIPUANUEIAY VDY
s6 VinweiBsUFuRng wagnnsliiedosile
mapiAiasest (Wiemun)

57 vinwemsltiaiesiie/gunsaimg
AFNssuLAdl

8 finwensuAtgymuaznissinaula

59 vinwen1slglusunIuARNRILABS

510 vinwelun1silewdNenis

S12 VinEeN1SUTUITIANITLIAN

S13 vinwen1sliSeuinasniia

S14 YinYeN15ATUIN

S15 YiNweNISULEUDR DTN TUL YUY
S16 TiNYeNTYALTNIVING

519 inwen153AnTsUeya

520 FinwEASHIFIANY

S22 YiN®ENSEIRITaRAtUANIEAUTY
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NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

PLO7 (Generic) Towmaluladansaumnalunis

& vy q'

duiutoyailineideaiunsinnu wagiseus

IAmIunULDY

a

K40 wann1sauAUTaLaIBIvINg
Ka6 GE 4 nslénaluladfdvia

K49 GE 7 msusudilmaniunainvadan

A2 fienasjsilunsFeus msuidam
A3 TViAUARLTIUIN

A3

A5 aseninALgNeBIaLlaya

A9 fANURATOU

v ¢

A10 Godnd

S4 YinweN13ANAS19ETIA

S8 inwznsuAtgyuaznisiinaula
59 vinwen1sllusunIuARNRIADS
S12 MiNEEN1SUTNITINNITIGN

S13 vinwen1sliSeuinasniia

S19 vinwgnsinnisdeya

$20 YinwEA15AIAI0IY

PLO8 (Specific) UfjURusuienssuLaiily
an1uUsznaunishadniagainiuilasu

LOUNUNY (LHUENNAANYT)

K1 Unumaginiiensanaman
Kd ANSAIUIaLTIEY (Numerical
method)

K5 n3miAudnzas (Optimization)
K13 @ff

K17 Yaqirnssy

K18 fauiaansuasnasay

K19 9aunarans

K20 fugtugaunamans

K21 n1saneloundsau

K22 nsangloutia

K23 nsyuiunsiAmIngsuLadl

K24 naransvedlva

K25 Aranssueynia

K26 n1seenuUgUnsal

K27 n1seanuwuumhguuanis

Al IAnueany

A2 fanussiulunsiFeus msuitym
A3 TvimuARLTIUIN

A4 T3

A5 aseniinALgneBIasloya

A6 wiuonuiule seusuilinnudniiugdy
AT 5eindaRsesTINNIIMmNT ALl
A8 1AUTOUADY

A9 fiauuiinyey

A10 Fodng

A1l ANUNAILERAIDBN

S2 yinwensanluseuy

S3 YWinweN1SANIATIEH

S4 YinweN13ANAS19ETIA

S5 iNYEN1TINEIPUANUEIAYVDNY
8 finwensuAtgymuaznissinaula
59 vinwen1slglusunIuARNRILABS
510 vinwelun1silewdNenis

S11 vinwensvianuduiy

S12 YIN¥ENITUTAITIANITLIAN

S13 vinwen1slliSeuinasniia

S14 inwen15ATUIN

S15 iN¥ENSUILEUDRRUTNENSTIL U
S16 inweMIYALTIVING

S17 YinweN15LA591610384

S19 vinwen133AnTsUeya

S20 YiNweN15AIAINIY
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NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

K28 NinNNISATUANNTEUIUNTT

K29 n1seanuuulsenu

K31 LfSygmansImnssy

K32 3N TU0IMI3

K33 walulagdinin

K34 3mnssundsnulasndsumyuiey
K35 3mﬂi$u?ﬁmé’auLLazmmgmﬁ
Hedes

K36 mnuimuanuUasnsiy Feundy uae
UINTFIULTIU

K37 TusunsuppuiamesluniIseanuuu
Tss9u

K38 nanmsldnmunlneuazn1essngmiaa
31013

K39 viannis/nailalunisuidaym (wugl
A19Uan, What-If analysis, SWOT)

K40 ann1sEuAUTaLABIYING

K41 nénn1sneiaTisnyey

K42 #8nn15uLau

K43 ¥8nn15usmsannisiasenis

Kad ndnnsviraududiy

K50 aauvnaransifanssundl

K51 99581U9504MaENYMUIEAEIAUITTN

S21 YIN¥ENNTINE LN AL
S22 VinweN15L1TeR lUEN1ITAUTY

523 vinwensiduiii

Page 73 of 210




74

NaAWSN13ISeU3IEAUNANgAT (PLOS)

Knowledge

Attitude

Skill

K52 ANS9RNISNISNAARY (Mann1s

AIALLAZIU N1TOBNLUUNITNARDY)
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AANUIN A

A. ANTNUEASTIEIYT NU Knowledge/Attitude/Skill

318738/40 3% (Module) (§13)
o - - . . Knowledge/Attitude/Skill
(sWas183v1 Yasredvintwine Iuauniaeia)

200-102 glandemnssy 1((1)-0-2) | K1 K51 A1 A9 A10 S11

200-112 Adamansiiugudmiuiamng 3((3)-0-6) | K2 K3 AL A8 S14

200-113 Wﬁﬂﬁ‘ﬁugmﬁm%’ﬁmﬂi 3((3)-0-6) | K6 A1 A8 S14 S3

200-114 iafifiugudmiuiang 3((3)-0-6) | KT AL A2 S2

200-116 ﬁugmmiL%smhlil,mima:uﬁama%ﬁm%’uimﬂi 3((2)-2-5) | K16 A1 A8 S2S3

200-117 L%EJULLUU%FVJﬂiiMﬁug’m 2((1)-2-3) | K15 A1 A2 S1

200-118 WaAndugidslih 3((3)-0-6) | K2 K6 K14 A1 A2 A4 S14

200-119 UfSANsHANANugIudslil 1(0-2-1) K6 K14 Al A2 A8 S6 S14 519
230-101 indiugruluimnssuiad 3((3)-0-6) | K7 K8 K9 A1 A2 52 S3

230-102 aauads 2((2)-0-4) K18 A2 A5 52 514

230-103 N58UIUNITIAINTIUAL 2((2)-0-4) | K23 K29 K35 K36 K51 A7 A9 A10 S2 S11 S20
230-204 AANGY 2((2)-0-4) | K18 A2 A5 A8 S2 53 S14

230-212 Qmwwamam% 3((3)-0-6) K20 A1 A2 A4 S3 S8 514

230-213 guVNaAANIIAINTIULAL 3((3)-0-6) | K50 A2 A5 A8 S3 S8

230-214 mssnglaunuioy 3((3)-0-6) | K21 A2 A5 A8 A9 A10 S3 S8 514 520
230-216 n1slvavesveslva 3((3)-0-6) | K24 A2 A S3 S8 S14
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3187391/40 3% (Module) (§13)
(59518391 Y5183 INY ITUIUNUBAA)

Knowledge/Attitude/Skill

230-217 IAINTIUBUNIA 3((3)-0-6) | K24 K25 A2 A5 A7 A8 A9 A10 S3 S8 514 S20

230-241 UuRn1snaransvedlnanazoynn 1(0-3-0) K5 K13 K18 K23 K24 K35 K36 K38 K40 K42 K44 K52 A3 A5 A6 A9 A10 S3
S6 58 59 S10 512 519 520

230-243 UjURnsialimenmuaziailiesgidmiviensiedl  1(0-3-0) K7 K9 K11 K12 K13 K36 K38 K40 K42 Ka4 K46 K52 A3 A5 A6 A9 A10 S6
512 519 520

230-301 LAsugAanskazn1sUssendly 3((3)-0-6) | K2 K31 A2 A5 A7 A8 A9 A10 S3 S4 S8 S11 514 520

230-321 vanujuRnsiemignuly 1 3((3)-0-6) | K18 K20 K22 K27 A2 A5 A7 A8 A9 A10 S3 S8 S14 S20

230-322 vianufuRnisiamgniie 2 3((3)-0-6) | K18 K21 K22 K27 A1 A2 A4 A5 AT A8 S2 S3 S4 S8 S11 S14 519 S20

230-326 IaUNAAIERSIAINTINANKATNITBENLUUUN IOl 3((3)-0-6) | K2 K18 K19 K20 A2 A5 A7 A8 A9 A10 S3 S8 S14 520

230-331 m'iaamwuqﬂﬂimimﬁmmsmLﬂﬁ 3((3)-0-6) K17 K23 K24 K26 A1 A2 Ad A5 AT A8 A9 52 S3 54 S8 S11 514 519 S20

230-332 ‘Wai’mﬂﬁzmummazm‘smmu 3((3)-0-6) K3 K5 K18 K23 K28 K35 K36 Al A2 Ad A5 A7 A8 A9 A10 S2 S3 5S4 S8 S9
511514 519 520

230-333 ﬂﬁMUﬂM%QLL’mﬁau 3((3)-0-6) K8 K9 K10 K23 K25 K35 K36 K49 K51 A1 A5 A6 A7 A8 A9 A10 S2 S3 S4
S8 59 511 513 514 519 520

230-335 auvasndslun1suianismadamnssuedl 3((3)-0-6) | K1 K19 K20 K23 K24 K35 K36 K39 K40 Kd6 K49 K51 A2 A3 A7 A8 A9 A10
53 5558 59 511 513 514 520

230-344 ﬁﬂuﬁﬂwﬂiwuqmammiu* 2(0-4-2) K1 K23 K35 K36 K41 K46 K49 A3 Ad A7 A9 A11 S11 512 513 520 521

230-345 LGI%EJJJF]’J’];JW%E]@Jﬁaum'iﬂﬁﬁa\‘i’mmﬂaum 1(0-2-1) K1 K35 K36 K37 K38 K40 K41 K42 K44 K46 K49 K51 A1 A2 A3 Ad A5 A6

A7 A9 A10 A11 S5 59 510 512 513 S15 516 519 520 S21
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3187391/40 3% (Module) (§13)
(59518391 Y5183 INY ITUIUNUBAA)

Knowledge/Attitude/Skill

230-346 N1SHNIIU*

laitlaenin
320 47139

K1 K35 K36 K37 K38 K39 K40 K41 K42 K44 K46 K49 K51 A1 A2 A3 Ad A5
A6 A7 A8 A9 A10 A11 S2 53 54 S5 58 59 S10 512 513 514 515 516 S19
520 S21 S22

230-347 UfURMseaummnamansuavnisaielouauiou

1(0-3-0)

K18 K20 K21 K23 K35 K36 K38 K40 K42 Ka4d Kd6 K52 A3 A5 A6 A9 A10
53 56 S8 59 510 512 519 S20

230-348 N15918894NTEUIUNITIAINTTULAL]

2(0-4-2)

K5 K18 K19 K20 K21 K22 K23 K27 K37 K40 Kd6 K49 A1 A2 Ad A5 A7 A8
A10 S3 54 S8 S9 513 514 519 S20

230-421 1AS9UYIUINITANUIINAAINTTULAL

3(0-6-3)

K1 K5 K17 K18 K19 K20 K21 K22 K23 K24 K25 K26 K27 K28 K29 K30 K31
K32 K33 K34 K35 K36 K37 K38 K39 K43 K45 K40 K42 Kd6 K51 K44 K49
Al A2 A3 Ad A5 AT A8 A9 A10 S1 52 53 54 S5 S8 59 510 S11 512 513
514 518 S19 520

230-432 miaamtfuuLLazmﬁmmiiﬁqqﬂuqmaﬂwﬂiiuLﬂﬁ

3((3)-0-6)

K1 K5 K17 K18 K19 K20 K21 K22 K23 K24 K25 K26 K27 K28 K29 K30 K31
K32 K33 K34 K35 K36 K37 K39 K43 K45 K40 K46 K51 K44 K49 A1 A2 A3
Ad A5 AT A8 A9 A10 S1 52 S3 54 S5 S8 S9 S10 512 S13 514 518 S19
520

230-442 TAS991UIAINTTULAL 1

1(0-2-1)

K35 K36 K38 K39 K40 K42 K43 K44 Kd6 K49 K51 K52 Al A2 A3 A4 A5 AT
A9 A10 A11 S2 S3 54 S5 S10 S12 S13 515 516 S17 S18 S19 S20 S22

230-443 1AS991UIAINTSULAT 2

3(0-6-3)

K35 K36 K38 K39 K40 K42 K43 K44 Kd6 K49 K51 K52 Al A2 A3 Ad A5 AT
A9 A10 A11 S2 53 54 S5 56 S7 58 59 510 512 S13 S15 516 517 518 S19
520 S22
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3187391/40 3% (Module) (§13)
(59518391 Y5183 INY ITUIUNUBAA)

Knowledge/Attitude/Skill

230-445 @wia@nw 6(0-36-0) | K1 Ka K5 K13 K17 K18 K19 K20 K21 K22 K23 K24 K25 K26 K27 K28 K29
K31 K32 K33 K34 K35 K36 K37 K38 K39 K40 K41 K42 K43 Kad K50 K51
K52 A1 A2 A3 Ad A5 A6 A7 A8 A9 A10 A1l S2 S3 S4 S5 S8 59 510 S11
512 513 514 515 516 517 S19 520 522 523

230-446 UfURn sz nenaimnssuad 1(0-3-0) K13 K18 K20 K21 K22 K23 K27 K28 K35 K36 K38 K40 K42 K44 Ka6 K52
A3 A5 A6 A8 A9 A10 53 S6 S7 S8 S9 S10 512 514 519 520

230-451 Sennssunsiantou 3((3).0-6) | K19 K20 K23 K40 K42 Kad Kag Al A2 A5 A6 A9 A10 A11 S5 59 S11 512
513 515 518 520

230-452 elulaslnsias 3((3).0-6) | K7 K9 K11 K23 K31 K40 K42 K44 K46 Al A2 A5 A9 A10 A1l 59 S11 512
513 515 520

230-453 woRweslugnavnsLad 3((3).06) | K7 K8 K9 K11 K12 K17 K19 K23 K24 K39 K40 K42 K46 K49 Al A2 Ad A5
5152 5359 510 513 518 519

230-454 ivneluladndenudanm 6((5)-3-10) | K18 K19 K20 K21 K22 K23 K24 K25 K35 K36 K27 K40 K42 Ka6 K49 K52
A2 Ad A5 A6 AT A8 A10 S1 52 53 54 S5 58 59 S12 514 519 520

230-a61 wielulationuoa 3((3).0-6) | K7 K8 K10 K11 K12 K23 K40 K42 K44 Ka6 Al A2 Ad A5 A8 A9 A10 All
S3'58 S11 515 520 523

230-462 U URNSI@MEMIIEN1901M5 3((2)2-5) | K8 K10 K18 K23 K27 K29 K31 K32 K36 K40 K42 K44 Ka5 K46 Al A2 Ad
A5 A8 A9 A10 A1l S3 S8 S11 515 520 S23

230-471 wielulatuasmMsSansna ey 3((3).06) | K6 K7 K20 K21 K23 K40 K42 K44 K46 Al A2 Ad A5 A8 A9 A10 A1l S3 S8

511 515 520 523
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3187391/40 3% (Module) (§13)
(59518391 Y5183 INY ITUIUNUBAA)

Knowledge/Attitude/Skill

230-473 mﬂiuiagﬂqjﬂ’;u@muaﬁ@mqqaqﬂqﬂﬁqm%’uuﬁ'auagﬂu 3((1)-6-2) K11 K12 K22 K23 K24 K25 K26 K27 K28 K29 K35 K36 K40 Kd6 K49 Al

RN A2 A4 A5 AT A8 A9 A10 A11 S3 S8 S11 515 519 520 523

230-474 M5A0ANTNIBAINTTULAT 3(2)2-5) | K1 K38 K42 K40 K44 A3 Ad A5 A9 A10 A11 S11 512 S15 S16 518 S19
S20 S21 S22

230-475 gavmalulagnisandukaznisidnisueudmsu 6((4)-4-10) | K1 K23 K26 K29 K30 K35 K36 K38 K40 K42 K43 K44 Ka6 K49 K51 Al A2

IAINTTULAL] A4 A5 A7 A9 S2 S3 S4 S8 S11 513

230-481 msUszendneaiiumesdmiuirnnsiad 3((1)-6-4) | K5 K16 K18 K23 K40 Ka6 K49 A2 Ad A5 A8 A9 A10 A1l S2 S3 S8 59 519
S20

230-482 ﬂ’]iaj”]aaqﬂﬁ’mgﬂqjﬂjwaﬁqﬁm%maﬂ‘maLLagﬂ'ﬁghgm 3((1)-4-4) K2 K3 K4 K6 K7 K16 K18 K19 K20 K21 K22 K23 K24 K25 K26 K27 K37

ANUSOU K40 Kaé K49 A1 A2 Ad A5 A8 A9 A10 S1 S2 S3 S8 S9 S14 519

230-491 Midofiameimngsuail 1 1-3((x)-y-z) | K18 K21 K22 K23 A1 AZ A4 A5 A9 58 514 520

930-492 $3DTLAWAMASTILAT 2 1-3((x)1y-z) | K23 K27 K28 K31 K35 K36 K37 AL A2 Ad A5 AT A9 A0 52 S3 S8 S14
S20

230-493 Fadefmdmnssuadl 3 1-3((x)-y-z) | K27 K35 K36 K52 AL A2 Ad A5 AT A9 56 57 513 519

930494 $A%DTLAWAAINTSILATL 4 1-3((x)-y-2) | K18 K21 K22 K23 K27 K35 K36 K52 AL A2 AG A5 A7 A9 S6 S7 S8 S13
514 519 S20

238-111 Tan 3Ny 2(2)-0-4) | K17 A1 A2 53518

322-110 UARASANNDS 3(3)-0-6) | K2 K3 A2 A8 S1S3514

322-111 aunsaeyius 3((3)-0-6) | K2 K3 K4 A2 A8 S3 514
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3187391/40 3% (Module) (§13)
(59518391 Y5183 INY ITUIUNUBAA)

Knowledge/Attitude/Skill

324-249 1ATATIZN 1 3((3)-0-6) | K7 K8 K9 K11 A2 A5 A8 S3 S8

324-349 1pTIATIZY 2 3((3)-0-6) | K7 K8 K9 K11 K12 A2 A5 A8 S3 S8 S20

325-107 ﬂ;‘jﬁ’amsmﬁﬁugmﬁm%’uﬁmm 1(0-3-0) K2 K7 K13 K36 K40 K44 K52 A3 A5 A6 A9 A10 S6 S12 S19 S20
328-303 Fuafiiowiu 3((3)-0-6) | K8 K10 A2 A5 A8 S3 S8 S20

347-206 @hin 3((3)-0-6) | K13 A2 A5 A8 S3 S8 S14 S20
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AMANUIN

3. LUUNBSUULANISREAZYDINTTUIUNITIANTSITBUT YRR T8V lundngnsnazioun1sinn1siieuiuuuidein (active learning)

[% '

NI (muaidaaeulundngns) 72 519397 (794 GE)
[ a Ao a i a . . a a < 1 a [y
IUIUTIYIINTANISLIBUTWUULTIN (active learning) 72 11w Anlusear 100 YoeseINtunangns
° a A M Yo a v a . . a a & v a )
Iuusginaliladanisiseusuuuden (active learning) 0 eI Anludesar 0 vesnedvlunmingns
ayudnnuneinnilaaeulagnne NTANISISEUIUULLGN (active leaming) 57 518391 Inefisneazidunaadl
$ouarvaInITUIUNTIANISITEUUUULIBISN (active learning)
£ = v =
KAZNITIANITTHUTHUUNE G v
s e lailadn
v a4 s $98azURIIBNITIANIFIIBUSUUULTIN w11 Zaeime = -
INRETIVIYT / YBINYIYT / KUNA . v _ wWYREAVRY | _ | ansiFeuduuuidegn
_ oL wuuLduineznszUIUNAN n153ANS | 5
project | problem WU case based, team based, social Syu¥ DY (53‘14.'*”"!“?‘)
based | based - < 100
) - scenario based engagement A
learning | learning == o EINE Z HUUNG 1)
(szyismsiamsiBeud)  [ewvas
1) nguAvINgUIvINUFIUAtInAEASUATINEIAEAS
200-112  edleenaasiiugiudmsuienns 3((3)-0-6) 0 30 case based 20 0 50 100
200-113  Wandugrudmiuicns 3((3)-0-6) 0 30 case based 20 0 50 100
200-114  ‘AdlugdmsImng 3((3)-0-6) 0 30 case based 20 0 50 100
230-101 wdlitugildenasuiadl 3((3)-0-6) 0 30 case based 20 0 50 100
322-110  WRAQAALINLADS 3((3)-0-6) 0 30 Team based 20 0 50 100
320-111 ARG 3((3)-0-6) 0 30 Team based 20 0 50 100
324-249  \AIIATIEY 1 3((3)-0-6) 0 30 case based 20 0 50 100
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

Lilgdn
P A $98az99935N15IANSIREUSUULTSN w1 Zoeime oy
IRATIIYN / YOI18IYT / BN . v _ IWYIRHATVDY | | MSsBUguUULGEgn
et |orob RUULTURNYZNSZUIUNISAR mMsdans |,
project | problem WY case based, team based, social Syu¥ vYaz (Szymnng)
based | based : < 100
) - scenario based engagement A
learning | learning == ™ I z BUUNG B
(32YI5N159ANILIVU3) 7988y

324-349 \nilAsEei 2 3((3)-0-6) 0 30 case based 20 0 50 100
325-107  UfdAnsadltugudmsuiang  1(0-3.0) 20 30 Team based 20 0 30 100
328303 vuailiUowiu 3((3)-0-6) 0 30 case based 20 0 50 100
347-206  A00 3((3)}-0-6) 0 30 case based 20 0 50 100
2. NFUIVINUFIUIAINTIY
200-102 f;jiaﬂ'imﬁiim 1((1)-0-2) 0 20 case based, team based 20 10 50 100

Wugunaeulusnsy
200-116 - ‘o o A 3((2)-2-5) 0 30 case based 20 0 50 100

ANLE AU UIMINS
200-117 Deunuvirmnssuitugu 2((1)-2-3) 0 30 case based 20 0 50 100
200-118  Wandiugmadalytin 3((3)-0-6) 0 30 case based 20 0 50 100
200-119  UiUAnsiEndiusddalin g0.0-1) 0 30 AnURTR 50 0 20 100
238-111  Ja9fInssu 2(2)-0-4) 0 30 case based 20 0 50 100
3) NFUAVIINAANTTULAL
-518391U9AU
Aimnssuedifiugiu
230-102 ZaERLGEE 2((2)-0-4) 0 30 Case based 20 0 50 100
230-103 NSYUIUNFIAINTTULAL] 2((2)-0-4) 0 30 Case based 20 0 50 100
230-204 Qawéﬁmu 2((2)-0-4) 0 30 Case based 20 0 50 100
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

lailddn

v a o - A $08a292995N159AN1SL3BUSUUULTIIN v Zoime o v o
IRATIIYN / YOI18IYT / BN . v _ IWYIRHATVDY | | MSsBUguUULGEgn
) bl LUULHUYINWZNSEUIUNISAN MsAAMT |y
project | problem WU case based, team based, social Syu¥ wYaE (‘WWJNE‘)
based | based . < 100
) - scenario based engagement A
learning | learning = v =% 3 HuuNg ey
(32YI5N159ANILIVU3) 7988y

230-301 iwsugAansuaznsUssgndly 3((3)-0-6) 0 30 case based, team based 20 10 40 100
menuSeuLasuadlua
230-212 YUNNDATNT 3((3)-0-6) 0 30 Case based 20 0 50 100
230-213 gauvwaransIFnssuLAdl 3((3)-0-6) 0 30 Case based 20 0 50 100
230214  Msangleunuiou 3((3)-0-6) 0 30 Case based 20 0 50 100
230-216 mslvavesvesivg 3((3)-0-6) 0 30 Case based 20 0 50 100
230-217  AAINTIUOYNA 3((3)-0-6) 0 30 Case based 20 0 50 100
313N SULAL
230-321  vanUjdanisianizmiag 1 3((3)-0-6) 0 30 Case based 20 0 50 100

YRUNAAFNTIFINTTULAL LAY
230-326 o . 3((3)-0-6) 0 30 Case based 20 0 50 100

nseenkuuUnsal
230322 wenUfjuRAnsianzmioe 2 3((3)-0-6) 0 30 Case based 20 0 50 100

Immmwmqmimmgmq Challenge based, Cooperative
230-421 - - 3(0-6-3) 40 0 25 10 25 100

AINTIULAL based
F1e0nkUUlSHIU

N1390NLUURUNTANITIAINTIH
230-331 o] 3((3)-0-6) 0 30 Case based 20 0 50 100
230-332 WATANTTUIUNSUALNITAIUAN  3((3)-0-6) 0 30 Case based 20 0 50 100
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

Tailadn
v a4 a $98AzYRIIBNITIANIFIZBUSHUULTIN 1 Zareime o v s
IRATIIYN / YOI18IYT / BN . v _ IWYIRHATVDY | | MSsBUguUULGEgn
) bt HUULIUNNEENTZUIUNTAN MsAAMT |y
project | problem WU case based, team based, social Syu¥ wYaE (‘WWJNE‘)
based | based . < 100
) - scenario based engagement A
learning | learning = v =% 3 HuuNg ey
(32YI5N159ANILIVU3) 7988y
230-333 mimuauﬁmmé’au 3((3)-0-6) 0 20 Case based 20 10 50 100
AnuUaaaielunsuunis
230-335 NIAINTIUA 3((3)-0-6) 0 30 Case based 20 10 40 100
N15PANLUUKALNITINNIT
230-432 - 3((3)-0-6) 0 30 Challenge based 20 10 40 100
lsaugnaIvnssuLAll
INURURANS
Uuinsiainennuazadl
230-243 - ‘o w a - 1(0-3-0) 20 20 Cooperative based 30 0 30 100
AR msUIAINSLAL
UfuRnnsnamanivesina
230-241 1(0-3-0) 20 20 Cooperative based 30 0 30 100
uarauNIA
UfuRnsaumnaeans
230-347 | Y 1(0-3-0) 20 20 Cooperative based 30 0 30 100
wazn1sanelounuTou
N13971809NITUIUNIIAIY
230-348 - p 2(0-4-2) 20 20 Challenge based 30 0 30 100
TUsunIuABUTILADS
230-344 viruAnylssTugaaTmng s 2(0-4-2) 0 0 Cooperative based 30 70 0 100
WlEUANUNTOUNRUNSULUR
230-345 1(0-2-1) 20 20 Case based 20 20 20 100

JUAAFU
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

Tilddn
v A 4 a A SovazuIisn1sIANISISIUSLUULT SN w1 Zoeime oy
IRATIIYN / YOI18IYT / BN . v _ IWYIRHATVDY | | MSsBUguUULGEgn
et bl RUUIIUTINEZNIZUIUNITARN MsAAMT |y
project | problem WY case based, team based, social Syu¥ vYaz (Szymnng)
based | based . < 100
) - scenario based engagement A
learning | learning == ™ I z BUUNG B
(32YI5N159ANILIVU3) 7988y

230442 WAsEIMINGSIAT 1 1(0-2-1) 20 20 Challenge based 20 20 20 100
230-443  WASHNIMmINTSULAL 2 3(0-6-3) 20 20 Challenge based 20 20 20 100

U iR svdleanzmiag
230-446 - - 1(0-3-0) 20 20 Cooperative based 30 0 30 100

MmMaArnssuLAdl

o laitipanin
230-346 NN . 35 0 Challenge based 35 30 0 100
320 Talug

230-445 annafiny 6(0-36-0) 35 0 Challenge based 35 30 0 100
- Ay L@en
nadAugnannssedl Ylnsiedl Tnsides uwasndanu
230-451  MINIIUNIAANTOU 3((3)-0-6) 0 30 Case based, Team based 20 10 40 100
230452 walulagUlnsiail 3((3)-0-6) 0 30 Case based, Tear based 20 10 a0 100
230-453 wedkeslugnamnsuedl 3((3)-0-6) 0 30 Case based, Team based 20 10 40 100
230-45¢  YRvwAlUlaEndsBINM g(5)3-10) 0 30 Case based, Tear based 20 10 a0 100
nEuATWIAINTINE I TLasNAlULAETINN
230-461 waluladlenuea 3((2)-0-6) 30 0 Case based, Team based 20 10 a0 100
230-462  UJURAMTaWIZMien e mns  3(2)-2-5) 30 0 Case based, Team based 20 10 40 100
NFITINUNTLUIUNITUALNITIANTT
230-471 walulaBuaznsdnniswdsanu 3((3)-0-6) 0 30 Case based, Team based 20 10 a0 100
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

Tilddn
v a4 o $98az99935N15IANSIREUSUULTSN w1 Zaeine o a
IRATIIYN / YOI18IYT / BN . v _ IWYIRHATVDY | | MSsBUguUULGEgn
et bl HUUIUNINEENITZUIUNITAN MsAAMT |y
project | problem WY case based, team based, social Syu¥ vYaz (Szymnng)
based | based . < 100
) - scenario based engagement A
learning | learning == ™ I z BUUNG B
(32YI5N159ANILIVU3) 7988y
wialulagnisauaudaiymg
230-473 o o w . 3((1)-6-2) 0 30 Case based, Team based 20 10 40 100
DINFFINIULNALAYH UAZ DD
230-474 MsdeaIMImNTIIAT 3((2)-2-5) 0 20 Case based, Play Role 20 20 40 100
Iy nalulagnsinduwagns
230-475 e e o a o 6((4)-4-10) 0 30 Case based, Team based 30 0 40 100
Toasuoudmsuimnssuall
ngadyn1susvendlusunsunauiawes
nsuszgndnauinesdmiu
230-481 - 3((1)-4-4) 0 30 Case based 30 0 40 100
ArnsLadl
N1331809UsINgNITAINAAIENS
230-482 \ y 3((1)-4-4) 0 30 Case based 30 0 40 100
veslvalaznsaemANiou
NAuTTO LAY
230-491  Wdeiiewdmnssued 1 13(y2) | 15 15 Case based, Tear based 30 10 30 100
230-492 WeiAwimnssuadl 2 1-3((x)-y-2) 15 15 Case based, Team based 30 10 30 100
230-493 hdeiirvirmnssuadl 3 1-3((x)-y-2) 15 15 Case based, Team based 30 10 30 100
230-494 WeiAwimnssueadl 4 1-3((x)-y-2) 15 15 Case based, Team based 30 10 30 100
1UINS
WUFIUNNQUVNAAIANTWAZNNT
230-218 3((3)-0-6) 0 30 Case based 20 0 50 100

vaveswedlva
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$auarvaenITUIUNTIANTSITIUUUULTISN (active learning)

KAN1TIANITTEUTUUUNG U]
Y

Lailédn
14 ad s = 14 a
v o S _ o o 3988YY29I5N1TIANTTIBUTUUULYIN +u¥aeas o o
IRATIIYN / YOI18IYT / BN . v _ wYEAVRY| _ | ansiFeuduuuidegn
ot bt WUULUTINEENTZUIUNITAR MsAAMT |y
project | problem WY case based, team based, social Syu¥ vYaz (Szymnng)
based | based scenario based t Y 100
. . engagement! . 9qw
learning | learning = o = = v el
(32YI5N159ANILIVU3) 7988y
QUVNAFANTLAYNITAIBMAIN
230-219 v, 3((3)-0-6) 0 30 Case based 20 0 50 100

NN UM Inendeimualiagividedansiieusiuudiegn (active leaming) litsanindesay 50 vasduiutluwnumhefnngud way

MiNgnIRDIInNsISEUSLUULTIN (active learning) lieanitderay 70 vessginvimualundngns
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AANUIN
3. Jayas18I¥MIANITANBUTIYIUINTTAUNTSIINU (Work Integrated Learning : WIL)
383 WA IR NEVBIIVANGNAT 64 Mg
a dlcu = a % ] 1 a
51839 1ANENIANSANUTIYTUINSAUNTIIY (WIL) 54 U8
a I ¥ o 1 a a
Andusesay 82 83T UIUNUILARTUNLINIV AN
NITUIUNTIANITANBUTSYIUINTSAUNISIN9 (Work Integrated Learning : WIL)
P . n1selneuLy o WUnIU asussale nsEinUG TR
v a4 A , | PaEsu Q o v o NaNgAsIW | o oo . N non -
SHEI187Y / FD187U1 / BUWHA Uszaunisal L. duia | N1SI3PUINIBNNT o Hnvinlud Muvise | UQUAIY | 9wasene
\ gaununIg - - - ARIINYIAYLLAS - y a v o
Ny FAN ANNIUNEANTTU NNy | NMIWNNIE | arpaus NAELI
- 191U gAEINNIIA o o "
N1SANEN A5V197U 'E]m,m ATLAUS mmaquwg

1) nguAvINGUIVINUFIUARIAAEASUATINEIAEAS

ANAAERSITUg UMY

200-112 3((3)-0-6) - - - - - - - - -
JMmng
200-113  Fandfiugiudmiviamng 3((3)-0-6) - - - - - - - - _
200-114  iafiftugiudmivicng 3((3)-0-6) - - - - . - - - _
230-101 infiftugiuluimnssuad 3((3)-0-6) - - - - . - - - _
322-110  UARARALINABS 3((3)-0-6) - - - - - - - - _
322-111  @unsaveyius 3((3)-0-6) - - - - - - - - ;
324-249 AILATIZY 1 3((3)-0-6) - - - - - - - - ;

Page 88 of 210




89

N3TUIUNITIANITANBUISYIUINTSAUNISINIU (Work Integrated Learning : WIL)

A1SAINRUA - N3HNIUNLUY . . NUNIU ﬂ']i‘l.lii’\ﬂﬁ n,]i‘alnﬂﬁﬂ’a
v a4 s oa | PaeEu A 2 v NangassIl | o oo . - avm -
W83 / ¥a5183v1 / vdaenn Uszaumsad | dvna | NsReudvisens o Hnialvd | siewnde | URUAY | suasenne
, daununs | R R wnnendeuas | | - .
nau ANWI ANRIUNEANTITY WIaNUNeY | NMIWNANIE | arpaus NaNELI
o e QAEIUNG3A o - -
n1SANEN P - Ay AU NSISEUNGUY
324-349  \AIAATIEN 2 3((3)-0-6) - - - - - - . - ;
UfuRnsialnugudmsu
325-107 1(0-3-0) - - - - - - , - v
AFINT
328-303  FLAdilUeeAU 3(x-y-z) - - - - - - _ - _
347-206 @0 3((3)-0-6) - - - - - - - - .
2) NHUIVINGUIVINUFIUIAMNTTUANENS
200-102  glaniminssy 1((1)-0-2) v - - - - - - - -
200-116  Nugunseuluswnsuy 3((2)-2-5)
ABNTIMOIEUTUIAINS
200-117  WWeusuuIrmNIsunugIY 2((1)-2-3) - - - - - - ; - ]
200-118  HandNugnudalnidi 3((3)-0-6) - - - - - - _ - _
U URnsHANdNUgIWA
200-119 1(0-2-1) - - - - - - - - -
Tl
238-111  Jan3mNnssy 2((2)-0-9) - - - - - - - ; _

3) NENIVIINIANTIUAL

- 57897391U9AU
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N3TUIUNITIANITANBUISYIUINTSAUNISINIU (Work Integrated Learning : WIL)

nqiﬁqwu@ - NISNNIUNLULY . . WUNITU ﬂ']i‘l.lii’\ﬂﬁ n,]i‘alnﬂﬁﬂ’a
v a4 s oa | PaeEu A 2 v NangassIl | o oo . - avm -
WEI183Y1 / V93197391 / Bdwha Usgaunsed | dvna | NsReudvisens o Hnvinluis Meuvse | UURNMY | susenne
, daununs | R R wnnendeuas | | . o
nau ANWI ANRIUNEANTITY WIaNUNeY | NMIWNANIE | arpaus NaNELI
- 91U gAINNIIA o o o
ASANEN P o Ay AU NSISEUNGUY
AN TIAiNugIU
230-102  pauRdns 2((2)-0-4) - - - - - - . - §
230-103  ASEUIUANTIAINTTULAL 2((2)-0-4) v - - - - - i - i}
230-204  AANSIY 2((2)-0-4) - - - - - - - - ;
WATYFANANSLAZNNT
230-301 } 3((3)-0-6) v - - - . - - . ;
Uszgnald
Inanuseunaradiva
230-212  QuUVWAAIANT 3((3)-0-6) - - . - . _ _ _ _
230-213  gauvwarandifnssuel  3((3)-0-6) - - - - - - - - -
230-214  nsanglouanuiou 3((3)-0-6) - - - - - - - - -
230-216 mstuavesvedlva 3((3)-0-6) - - - - - - - ; -
230-217  AfINIIUBYNA 3((3)-0-6) - - - - - - - - -
AIFNTIULAL]
230-321  wanUfuRnmisanigvidie 1 3((3)-0-6) v - - - - - - - -
JAUNAFIENTIAINTTULAL
230-326 3((3)-0-6) - - - - - - - v -

waznNsRRNLUUU NI
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N3TUIUNITIANITANBUISYIUINTSAUNISINIU (Work Integrated Learning : WIL)

=8 a v o
N15NINUA - N3HNIUNLUY . . NUNIU ﬂ']i‘l.lii’\ﬂﬁ n,]i‘alnﬂﬁﬂ’a
PSR T oo | Matenu A oy NangasIm | o o — R -
ATV / ¥9518791 / v2EnA Ussdunsad | duia | N1SI3PUINIBNNT o Hniinlny #euvse | UQUANU | guasenie
, daununs | R - wnvenaewaz | - v e
nay AN AARNIUNEANTTA wIantngw | MIANRWIZ | apauu NAENID
: NFINNTIY
o MU ) o = =
n13ANEN 159 M09 AU NSLIBUNY W)
230-322  wanUfuRnsanigvie 2 3((3)-0-6) v - - - . - - - -
1ATINUYIAUINITAIININNG
Y Y
230-421 . 3(0-6-3) - - - - - - - v i,
AAINTTUAL
Aeenuuulsy
N1390NLUURUNININIg
230-331 . 3((3)-0-6) - - - - - - - v -
AFINTTULAL
NAIANTLUIUNTUALNNT
230-332 3((3)-0-6) - - - - - - - v -
AUAY
230-333  N1SAIUANAIINGDY 3((3)-0-6) - - - - - - - v -
Anulaendelunsuon
230-335 ) 3((3)-0-6) - - - - - - - v ;
AINIFINTTUAL
N1509NKUUlsNIUY
230-432 . 3((3)-0-6) - - - - - - . v .
BNAINNTTUAL
U URANIS
Ufuinsiaiinen sy
230-243 1(0-3-0) ; - - - _ - ] ; v

a a
IAINTLALN
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N3TUIUNITIANITANBUISYIUINTSAUNISINIU (Work Integrated Learning : WIL)

P a v o
N15NINUA - NISNNIUNLULY . . WUNITU ﬂ']i‘l.lii’\ﬂﬁ n,]i‘alnﬂﬁﬂ’a
PSR T oo | Matenu A oy NangasIm | o o — R -
WEI183Y1 / V93197391 / Bdwha Uszaumsad | dvna | NsReudvisens o Hnvinluis Meuvse | UURNMY | susenne
, daununs | R R wnnendeuas | | . o
nau ANWI ANRIUNEANTITY WIaNUNeY | NMIWNANIE | arpaus NaNELI
o AAINNTIY
- 91U ) o o o
ASANEN P - Ay AU NSISEUNGUY
RN snamansveslina
230-241 1(0-3-0) ] - - - _ . ] ; v
UAzAUNIA
UuRnsavmanans
230-347 | ) 1(0-3-0) : - - - ; . i . v
wagnsanglaunuseu
ANIINADINTLUIUNITAY
230-348 o 2(0-4-2) . - - - - . i . v
TUsunsuABUNILADS
NAuAnw T8
230-344 2(0-4-2) - v - - v - v - _
QAAIMNTIU*
iR svrdleanzmiag
230-446 . 1(0-3-0) - - - - - - - - v
MIAINTTULAL
230-442  1ATSUAAINTINAL 1 1(0-2-1) v - - - n - _ Ve _
230-443  1AT8UAMINTIULAL 2 3(0-6-3) . - - - - - - v _
LATBUANUNTOUNDUNNT
230-345 . 1(0-2-1) v - - - - - - v _
UUATIUAIAEUIL
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N3TUIUNITIANITANBUISYIUINTSAUNISINIU (Work Integrated Learning : WIL)

P a v o
nsRvue . ATHNUNALTY ) . WHNIY USSRl nEnUATA
o a4 A | DN3ITU - o v oA nangAIII . o . " mon N
WAV / ¥o9103Y1 / hdeia Uszaumsad | dvna | NsReudvisens o Hnvinluis Meuvse | UUReU | 9wssenne
. daununs | R R wnnendeuas | | . o
nau ANWI ANRIUNEANTITY WIaNUNeY | NMIWNANIE | arpaus NaNELI
o AAINNTIY
- N9 ) o o o
ANSANE P o Ay AU NSISEUNGUY
laitioy
230-346  NISENIUY A71 320 v - - v B} - B} v )
g
230-445 @niaFnw 6(0-36-0) - - v - - - - ] -

MW U Inendeinualivnrangasinnisiseunisasuiuy WIL lidesninfesay 50 vesdiuiumheinluninnIvamevemanans
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2. Yoyanguynvn (Module) lunangns

94

AANUIN R

A . .. - HAANWSNN3EEUS fanssu . R
J9d - YA3¥1 (Module) wuWNA A195U8YAIYT (Module) R . o 9N19AUATUILIUUNE
989Yn3%Y1 (Module) N139ANTILIVUF
a = a & a a Y v a ' v & A A
230-454 sqmsml,wﬂiuiaa 6((5)-3-10) | AINWIWVDINIINANLTOLWAITININ/NAWIU | JLIYUAINITO UTIPIG/NAINTIUNGY/ | NITLVIVULIIU/UNGY/ DY
(4 ) ~ a & a & a a d' o o a a wa 1 a wa
WaIUTININ (Module: i wwdAatugrulunsudaonds | 1. eSuigineatunisaniunuves | U§dRns ¥98/31897UU)UANTT

Biofuel Technology)

Famm/mdanuTanm fagiv msdsu
wafudemdsdinm/mdsudiamlay
gamaiuasdnadl nsuusgUndnfusing
Haﬂ"]Lﬁ'umﬂ’i’aqmﬁ'aﬁywaamimam
Womasdanm nsldissugasenlu
ANANVNTIN A9 19YBINTA A NWYI

a va [ a

UjvRnsfatunisudnlulofisa ns
Fuamziaas wWiasen msudnadul
Islaga uaznisTiasesvinuandives
AR

Overview of biofuel/bioenergy
production; fundamental concepts in
biofuel/bioenergy production;

renewable feedstocks; thermochemical

and biochemical conversions of

WEIUE BInE I manuma s
Usglanm 149 wazisn1inan
WHIU

2. 1ALV DLAULAT TR 18UBY
waluladndsnud sndadann
$99)

3, 93UNLNANTENUYB LT BLNES
Fanmmeanrunsalnasaulaniy
Jaqdu

4. @UITONAUILNUNITNAR B
wagdnduufsansiiieadasiu
NSWAAT LA

5. @101 WMUILUIA AN
ponuuUlsIuLHEanT oLnas

a v a ‘&J v v
SU’Jﬂ’]W/WﬁN'm‘U’JﬂWWLU’E]W]U"LW
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A . .. - HAANWSN3EeUS fanssu . R
J9d - YA3¥1 (Module) wuWNA A195U8YAIYT (Module) - . o 9N19IAUATUILIUUNE
Y93Yn3Y1 (Module) N13ANTILTBUY
biomass to biofuel/bioenergy; value- Students are able to
added processing of biofuel residues; 1. Describe the theory of
application of catalyst in industry; operation of the different types
selected case studies. The laboratories of biofuel energy sources, and
consist of exercises on biodiesel how they produce energy.
production, catalyst synthesis, pyrolysis | 2. Analyze the positive and
oil production, and properties analysis negative aspects of the various
of products biofuel energy technologies.
3. Explain the effects of Biofuels
on the current world energy
situation.
4. Develop an experimental plan
and conduct lab works pertinent
to biofuel production.
5. Develop the conceptual
design of a biofuel plant.
230-475 yovunalula8nisandu | 6(@)4-10) [nansenuvesn1sUanUa aem 1Y | HiSeuaIuse U5818/NAINTTUNGL/ madhiuFou/muiidyaoy
waznslimsueudmsuiangsy msueulaeonled nsUsedliunsvantaes | 1. venansgnuannisUanlaes | UJURns g08/31891UU  UANT

1A%l (Module : Carbon Capture

fingarsueulaeanles aswghadanin

a

WSHININYUIEY wazlATEENaden (Bio-

fgansusulneanlanle
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A . .. - HAANWSN3EeUS fanssu . R
J9d - YA3¥1 (Module) wuWNA A195U8YAIYT (Module) - . o 9N19IAUATUILIUUNE
U84Yn3Y1 (Module) N13IANTIIVUF

and Utilization Technology in

Chemical Engineering)

Circular-Green Economy) A28t unans

s

nersueu nsvanUasearsueudugud
wialulagnisanduasvau waluladnisin
thumA1s uou nasdsse na 14
AsvaulaeenlandmivauauiImnTTL
LAl N1TODNLUUNTZUIUNIANTULAZ NS LY
msueu UURNSImnssuelidmiuaniu
AU

Impact of carbon dioxide emission;
assessment of carbon dioxide emissions;
bio-circular-sreen  economy;  carbon
neutrality; zero carbon emissions; carbon
capture technology; carbon  storage
technology; carbon dioxide utilization in
chemical engineering; carbon capture and
utilization chemical

process  design;

engineering laboratory for carbon capture

2. Usziliun1suandaesing
Asuaulneonlunla

3. UBNANNUNEUDAATYFND
FINN LATYFNINYUIGY Uay
\iTwgnadlies (Bio-Circular-Green
Economy) Anutdunanemia
Asuau NsuanUassAnsuawdy
aud o

4. Genltmalulagnisaniu n1s
AnAu waznslduselowd
Asuaulneanlunliagramungau
5. Usgendldasueulaeanlan
dmsunusmudcmnssuaillaogns
RGP

6. BBALUUNTTUIUANTULAZNT I
Asuaule

7. ailunsufuansdmsusindu
Asuaule

Students are able to
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5% - Y31 (Module)

e

A185U18YATYT (Module)

o ¢ =) 4
HAANDNTILIBUJ

¥949n1%1 (Module)

Aanssu

n133nN1siTeus

Ansianazussiiung

1. tell the impact of carbon
dioxide emissions.

2. evaluate carbon dioxide
emissions.

3. tell the meaning of the Bio-
Circular-Green Economy, carbon
neutrality, and zero carbon
emissions.

4. choose the appropriate
technology for carbon capture,
storing and utilization.

5. appropriately utilize carbon
dioxide in chemical engineering.
6. design carbon capture and
utilization processes.

7. correctly operate the carbon

capture laboratory.
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AMANUIN Y

9. AN UIYITIYIVINIUKUINIG OBE

nauaTAnuialy

GE1 mmuazm'sﬁami 4 wqena
(Language and Communication)
wnAnmsaeas MsUszgndndnniwdingy nienwiduiiensdemsiiaenadosiutium
Communication concepts; applying English or other languages principles to communicate

in accordance with relevant contexts

GE2  NITWAILIAIUAR 4 Mqenn
Development of Thought
GE2A N13AALINATINZHATAIAY
(Logical and Numerical Reasoning)
mﬁLﬂﬁwﬁ%’a;ﬂaLﬁ@aﬁ’uayuiwéﬂzym nsszydapuasnaunuiiadnnistayuumanaids
Uszdng
Formulating problems through data analysis; problem identification and evidence-based

problem solving

200-108G2B 1uUMAZNISWAILINGYNS 2((2)-0-4)
(MOBA and Strategy Development)

WULElHUY NSARLTNSEUU 89AUTENBUYBILUU wmmuawﬁ’]ﬁmm@éu AUAUNUSTENING
9IAUTENBUAIIY LHURIAMUAR A15YIauLTuf maﬂ’wmnaqwa‘ W58uazinlanAw ednd
Aendesiuluun nsdndsszuuluTiauszsniu

Introduction to MOBA, systems thinking, elements of MOBA, player roles and function of
players, MOBA elements relationship, mind map, team work, strategy development, manners and

sportsmanship, career related to MOBA, system thinking in daily life

GE3  MsAALUULUIENaUNIS 2 vgnn

(Entrepreneurial Mindset)

nsgianmuandeuiieuarmilenia wwadalunsuruieliiusenisiUdsunlas nns
MUHUNTRUAIUYARALA

Environmental analysis to identify opportunities; ideas for change management to keep up
with current situations; personal financial planning
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GE4  msldimalulaghaiia 2 wawnn

(Digital Technology in Use)

miia‘uiwmL%ﬂiuiagﬁﬁﬁaLLazmiﬁummﬁamiﬁami NSWAILIULALYINUTINAY NYVIY
LaZAsUsTINMLYALLLlagaNTAUmNA AUAITANITIYINIG

Literacy in digital and information technologies; work improvement and teamwork skills;

laws and ethics in the age of information technology; academic honesty

GE5  §Un17209ATIM 2 widgfin

(Holistic Well-being)

MIQUARUANTBIATIM ATEUARL N8 3n daan nsUsuFd AU A wiuresdiniiions
989 IUNUYIIUNANANULANANMAINUANE

Maintaining holistic well-being, covering physical, mental, and social wellness; adapting to

social changes to live together in pluricultural societies

GE6  INAIFITULLASNITNAIUNG Y 2 N
(Public Mind and Sustainable Development)
WAANIWAILNNEEU nsuAdgmlaniuaniunisal wnAansituselesuilidudenu

Sustainable development concepts; solving problems by maximizing benefits to society

GE7  nmsusudilindnnunainvadlan 2 wqenn
(Adapting to the World's Dynamics)
mMswasuwlasaninuindoulan MsMauEUNsUURioanansenuioannwIndox
Global environmental change; addressing problems of environmental change and adapting

to it

V. VUINIVURANIZ

1) nguAvNuguadinaraniuazingtdnans

200-112 AdinFansnugudmiuinins 3((3)-0-6)
(Fundamental Mathematics for Engineer)

AdAAIERSIULIMNTIY audBleadinenans fandukaznsim dlauazaudeiio ayus

Yol tulazn1sUsEynAlunuImnssy Usiusvasilesidulagnisussgndtunuiamnssy
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Mathematics in engineering; mathematical induction; functions and graphs; limit and
continuity; derivatives of functions and applications in engineering; integration of functions and
applications in engineering
ARV RHER
1. uwidgymitugumandaamansle
2. fAtuazsuRnveureuildsuseumneLAziassE UM vINTS
3. deanslunsmeuanuuazeBunseadn s Tinuesiils
Students are able to
1. solve mathematical problems

2. be disciplined and responsible for assigned work, and have academic ethics

3. be able to communicate by answering questions and explaining the acquired knowledge

200-113 WAndiugudmiviaans 3((3)-0-6)
(Fundamental Physics for Engineer)
Aandluandennssy niheUsamafidnduasanaed ssuuwsiaznsadouil MuLay
Tuiud aynakaz Ingings nasuiasluwudy
Physics in engineering; units, physical quantities, and vectors; force system and motions;
work and moment; particles and rigid bodies; energy and momentum
ARV RHE

1. Asaunshazuilavnmeai@ndiugiulagnaos

[
1

2. haudufiteuityvmaimnssulagldeuiiandiugiuls

3. TwalulagansaumalunisiSeuimenuedla

4. Sulinveusienuiilésuneuning

Students are able to

1. formulate and solve basic physics problems correctly

2. work as a team to solve engineering problems using basic physics knowledge
3. select appropriate technology tools for self-learning

4. be responsible for assigned tasks

200-114 \nfifugiudwiuiaans 3((3)-0-6)
(Fundamental Chemistry for Engineer)
Lﬂﬁﬁugmﬁm%’ﬁmﬂi asniiluTinuszantusazanulasnds audfinienienmuearasuds
YBANAI Uazwiia nguatkia ngvsanawasUSinaduius Ujisewazauna nsn-tua Ufasenluied

waslulauiing
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Chemical in daily life and safety; physical properties of solid, liquid, and gas; gas law;
conservation of mass and stoichiometry; reaction and equilibrium; acid- base; electrochemistry;
thermodynamics
ARV RHER
1. PuunUssianvesansiaiuazsunnsguanulasaieveansaiila
 edvnenarAaaituguiiiedestunuindamnssuls
. gugauiinianen muaraninsapniifeadestuanurreweds veuran wazfe

- AnalagldnnuinugungrsaiauasyTinaansduiusla

2
3
il
5. sdunemdnnsuarAaRdesiuU AT nluasaunald

6. a%msmqwﬁﬂsm-waLLazﬁ’wmmmmgﬁugmmaaﬂim-waléf

7. a5unendnnisuazAwIan Ul el

8. esunevdnmsuazAmnlaeldiugiumaneslalaundndld

Students are able to

1. classify chemicals and know chemical safety standards

2. explain and calculate basic chemistry related to engineering work

3. describe physical properties and be able to calculate them related to solid, liquid, and
gas states

4. calculate using basic knowledge of the laws of mass balance and stoichiometry

5. explain principles and calculations related to chemical reactions and equilibrium

6. explain acid-base theory and calculate according to basic acid-base laws

7. explain principles and calculations in electrochemistry

8. explain the principles and calculate using the basics of thermodynamics

230-101 wadliuguludainssuad 3((3)-0-6)
(Basic Chemistry in Chemical Engineering)
51893v1UeAURURRY: 200-114 LATNUFIUFIUTUTIAINT

o aa a 6 a a aa 5 o 1 s o aaa IS I
LULUNALDUNTYLALLALLTINENE WuﬁSLLaSMNUWQﬂGZJu Uﬂﬂi‘&ﬂmll d19asany dunaLay Il

Introduction to organic and physical chemistry; chemical bonding and functional groups;
basic chemical reactions; solutions; chemical equilibrium; electrochemistry

ARIVERE

1. 95U199laTe9a1TBUVTILar NMTIUAUTANVDIATDUNTIA1e 19

2. gaungsUkULLaznalnvesfisenallseninegileandule

3. gnmegamsldrannisufisenalivomyilandu
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102
o3 unsaNURTDIAaNTIUAN T WAE VIMAT VLTS hazn1sasulUataudRsananiledl
nswasuannugle

1

gauengAnssuvesansavaneiavliauanimilawaslulasienguliugrunnestedls
93 UBUNINTE1TENINNURIVOIVOITI-Uiid VOUVAI-VBDS FEngufiugIunsgady
aUIENIMEnIINAnURAzENFULUUNSRAtULL IR YR IudsTInvuala

fmnusuRarauseuNlASULBUTLNY

Students are able to

1. explain the types of organic substances and the classification of various organic
substances

2. explain the form and mechanism of chemical reactions between functional groups

3. explain the principles of chemical reactions of functional groups to predict the direction
of the reaction and the factors affecting the initial reaction

4. explain the properties of matter in gas, liquid, and solid states and the changes in such
properties when changing states

5. explain or predict the behavior of both dissociable and non-dissociable solutions with
relevant basic theories

6. explain the interaction between solid-gas surfaces. liquid-solid with the basic theory of
adsorption

7. predict the reaction rate based on the given adsorption pattern

8. be responsible for assigned tasks

325-107 UjtiAnaiadinugudmiuiaans 1(0-3-0)

(Fundamental Chemistry Laboratory)

NsnsgNaNTarany N15InRMaN AT TBINIENINTBIENT NTIATIERIAUTENBUNIUAL

Josdu
Preparation of solution; physical property measurements; basic chemical composition
analyses
AL3EUANT
1. Benldguniniuaziniesdietnldegaunnzaniuainuazidendifosnis duiinuazsenuna
miavlagnasanamaniayledday
2. wisnansazanensafinnududusing niexldduRinmesuaziadesin pH WilewA1 pH ves
asavaensn naenuannsaliinadanmsinnsaiiiomuiununseluasazareiogls
3. inlandnnisvesufAzeneendindu-Iindureuvadlniuadl uazduinusundeullih

(electromotive force) vaswaatnilaiiluasazanundevaatanzuraviala
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a ¢ a = & A P a aa ~
AT unnveslossy WAy wazaslulawmsnuisstinlameamaiawasisnis
AUNTEY
WBURUYRIUATe A TAT1ERINNSURBULUAIAUTHTUYRIANTAUNIAT wALESUILNA
YDIgUNNNRDINI 15U AT naenaurwInmAMENUNTEAUTUAsela
AT RAIUUTENBUVR IV NAINANLASTYLAS 99N DM AU NLALUULAULY WaL1osdle
sUvesdIunNanseiemanlswasuLarasdlaula

a d' wa a = v @ LY} 1 d'

23 UNYNSLUAYULUAIEUURAADAALNNNYBIA1TAZA8AIENIINLEUND LazhIAINIsiUaguLUaY
YDUBUNIAVVBINTNRDUMAI LG
THaseedialun1sTAAIUNLn wWasWIIRIRIVBIVENLNAY WSoNaSueUaTeidiNananis
WAL UAIUDIAIANUNTALAS AL SIAIRNIVDIENS Lo
ATNNAIAIINIANUTOUMILLATOILARDTIWRT LagdnAIANToureIUiseasiiusening

NIALANULUALN LA

10. dauauazdeansliegagnies

11. Finwglunsinunuudungy

12. fANUSURAYaUNUNASULBUNLNY

Students are able to

1.

select measuring equipment and tools that are appropriate to the desired resolution,
and record and report numerical results correctly according to significant figures
prepare acid solutions of various concentrations, ready to use indicators and pH meters
to determine the pH of acid solutions, as well as being able to use titration techniques
to determine the amount of acid in sample solutions

understand the principles of oxidation-reduction reactions in electrochemical cells. and
calculate the electromotive force (electromotive force) of electrochemical cells in salt
solutions of certain metals

qualitative analysis of ions, proteins, and some carbohydrates can be performed with
appropriate techniques and methods

find the order of the reaction by analyzing the change in concentration of the substance
with time. and explain the effect of temperature on the speed of the reaction, as well
as calculating the activation energy of the reaction

analyze the composition of the liquid mixture using the Abbe refractive index
instrument and find the azeotrope of a mixture of chloroform and acetone

explain the change in colligative properties of a solution using a cooling curve and find

the change in enthalpy of melting
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8. measure the viscosity and surface tension of liquids and explain factors that affect
changes in the viscosity and surface tension of substances
9. calculate the heat capacity using a calorimeter and can measure the heat of the
neutralization reaction between a strong acid and a strong base
10. present and communicate correctly
11. work as team

12. be responsible for assigned tasks

324-249 1ATIATIZH 1 3((3)-0-6)
(Analytical Chemistry I)

UNILALIATIEA NMTIATIETeYa aunanisavaly aunariiveasl)isensa-lua n1s

Y 9

[
& A

AnAznau Nsiinasusenauldedou UAse1snend nslnmsamusinuasuagnsussend Augiunis

WENEITAILTOA )

Introduction to analytical chemistry; data analysis; solubility equilibria; chemical
equilibrium of acid-base reaction; precipitation; complex compound formation; redox reaction;
titration and its applications; fundamental of different separation methods

a

LIYUAIUNNIA

eXp

DS UNEMANASUNUALITULRTILASIZIALR

[EN

Uszgndmnuimnandamansuazadiiiensiinziuazysyananavesdoyaldegamngay
Anszilagisdaiminldedsgnies

AMuiiierdesiuauganisazangldogisgnies

TaTelagITinUsunslaegegnaes

AwunMsinnsania-luglaeggnies

AwINIsinmsaluuanaznauldeggnies

AuNMsininsnvesansseneultsdoulaogngneias

v X N o R LN

IS inmsnveslizensnendlaegegnies

10. Ysgenan1sueniuaiiinsigile

Student are able to

1. explain the principle of analytical chemistry

2. apply knowledge of mathematics and statistics for analysis and processing of data
appropriately

3. accurately analyzed by gravimetric analysis

4. accurately calculate solubility equilibrium

5. accurately analyzed by volumetric analysis
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accurately calculate acid-base titrations
accurately calculate precipitation titrations

accurately calculate complexometric titrations

A S S

accurately calculate redox titrations

10. apply the separation in analytical chemistry

324-349 \ANIATIZN 2 3((3)-0-6)
(Analytical Chemistry II)

Y

wdnmsuarnsdenifinadanmsieseinaaiifivuais wededaialasuivnnsl malauda
lasunns il wmadeaiunlnsalnl iwadan1sganaunasyeg3d-380a n19IAsIERnIeeAUsEnaunig
Tassadrandvesanslagld Anuenadurasdunsisn msieseiuinasinlaensganauladves
prnoU uuaaUnlaTung
Principle and selection of the modern chemical analysis technique; Liquid Chromatography;
Gas  Chromatography;  UV-Visible  Spectrophotometer;  Fourier ~ Transform  Infrared
Spectrophotometer; Atomic Absorption Spectrophotometer; Mass Spectrometry, Bomb
Calorimeter

a

LIYUAIUNNIA

eXp

[EN

gsungnanNsTesmetian1siaseikuulasininnsillaetgsgnses
gaunendnMskarUszendldinatianisinsenuuuininlasuinniillaeggnaes
gautgndnMskazUszendldinatansiisgiwuusialasuinniillaegsgndes
vanAULANALarUsEYNALlIM Tl eidenanmiasidaUSinalaegtamngay

gaunevdnMIvemeatianTiiasgikuvaninsalndlaegsgndes

AN A

gaugndnMskazUszendldinatianisiieseiiuvaninsalnUnisganauneaddiaei-Iada

Iepeiegnéies

7. eduievdnmisuarUszgndliinaiianisieszsiuuuaninsalndanueninauiaadunsise
peegnaes

8. afulnanNsuarUsEendldinatian1siiasgiuuvaUninsalnlnisgandulaiveagnay
peegnaes

9. eFulEnaNMILarUTEEndltnatansieseiLuukaaUnlnsams laeggnaos

10. euendnmsuarUszgndldinatiansiassindsnuanuiouliagigndes

Student are able to

1. explain the principles of chromatographic analysis correctly

2. explain the principles and able to apply of the liquid chromatographic analysis

techniques correctly
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3. explain the principles and able to apply of the gas chromatographic analysis techniques
correctly

4. differentiate and apply qualitative and quantitative analysis appropriately

5. explain the principles of spectroscopy analysis correctly

6. explain the principles and able to apply of the UV-visible absorbance spectroscopy
techniques correctly

7. explain the principles and able to apply of the fourier transform infrared
spectrophotometer techniques correctly

8. explain the principles and able to apply of the atomic absorption spectrophotometer
techniques correctly

9. explain the principles and able to apply of the mass spectrometry techniques correctly

10. explain the principles and able to apply of the bomb calorimeter techniques correctly

328-303 Fuadiloedu 3((3)-0-6)

(Basic Biochemistry)

a13taluana laseasns audh wazluunueddy vesnia wedudnanlas nsneviilu WUshu uay

aa = Y 6 12 I3 = =
AUA FMaauAEns N1steUselevianstedl

Biochemistry; structure; properties and metabolism of sugars, polysaccharides, amino acids,

proteins and lipids; bioenergetics; biochemical utilization

a

eXp

[EN

v N o R LN

_ e
N —, O

13.

LIYUAINNIA

venieuuariugiuresanstiluanald
vonlassadrsuarvandivesinnals
vanlassasawavauUiveamedudnailadla
vanlassasuasauiRvasnsaoziilula
vanlassassuasauiaveslusaula
vanlAseassiasauUAvesaUala
osupiiugIuvestmdsaenansl

oS UNBLILURATYR I AALE

3UNEUNUDATUYDINeASNA lan e

. 95 UNELNUBATUYRINSAasalule
. oS ueknUeaTuYeslUsAule

. DB UYL UBATUVBIAUA LA

asuneMsitUsElevuanswaille

Student are able to
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1. state the definition and basis of biomolecules
2. state the structure and properties of sugars
3. state the structure and properties of polysaccharides
4. state the structure and properties of amino acids
5. state the structure and properties of proteins
6. state the structure and properties of lipids
7. explain the basic of bioenergetics
8. explain the metabolism of sugar
9. explain the metabolism of polysaccharides
10. explain the metabolism of amino acids
11. explain the metabolism of proteins
12. explain the metabolism of lipids
13. explain the biochemical utilization
322-110 ULARARELINADS 3((3)-0-6)

(Calculus Vector)

a v o A 1 a e‘z:gll ° v a
F1YVIUIAULIIUNDUY : 200-112 AAAEAINUITIUATNIVIAING

landunangiiuls suiusvesilandurangfiuls Usiusuanedu wusihnnwesuaagda seuy

1%
(Y] [

a

AAPLTITY STUURAANTINTZUDN AL STUUNNANTINGN USHUSAULEULaZUSHUSAURD

Vectors and matrices; analytical and parametric equations; geometric models; geometric

Transformations
ARV RHE

1.
2.

3.

szyanussnMsdanaiavesymnisinudmnssuineitesivuaandannnes
afugmanNN1seRnkUUMIMNssulagAlatadadenineides wWu endnewdy anuvasnsiy
wazdanInden Meldesdmnuimuuaanfannmes

URnuningitesivunanaannines

Students are able to

1.
2.

Identify the technical requirements of engineering problems related to calculus vector
explain engineering design principles by considering relevant factors such as
occupational health, safety and environment under the knowledge of calculus vector

perform work related to calculus vector
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v

322-111 @UNSLYIBYNUS 3((3)-0-6)
(Differential Equation)

5183U1UIAUITIUNDY : 200-112 AMAAIEATNUSIUEINSUIAING

9

'
v v A v

aunslveyusalysudunuis aunislseyiusadydadududiuiaosidduyssansiduen

A MIkUasaUangiarnsuseend adulazeunsy sunsuises wugthaumsileuiusees

First order differential equations; second order ordinary differential equations with
constant coefficients; higher order differential equations; linear differential equations with variable
coefficients; Partial differential equations; Laplace transforms; Fourier series; numerical method,;
Euler’s method; Runge-Kutta method

=

bIYUANNIN

ey

—_

AATIRkagAdymnIaInssulManMINIEuN IS Beyius

AATIZAAMNHBINITAIUNITODNLUUNIIAINTIN TIN5 T998 6199 iU deaw

N

Fausssu danu esugenans usu aneldesdanuiiuaunisdeuius

3. Auaiuazidenuvasmiuimalnnsiifetestuidensotamiifmunlfogramunzan
MEBIAMNUTIUANNITLTIDYIUS

4. UfvReusAmnssumsdalusnuszneunslunuieiuainisdeeyius

Students are able to

1. analyze and solve engineering problems using engineering principles related to
differential equation

2. analyze requirements in terms of engineering design together with the consideration of
the factors such as society, culture, society, economics, etc. under the knowledge of
differential equation

3. research and select academic knowledge sources related to a given topic or problem
and apply them appropriately, using knowledge in differential equation

4. perform manufacturing engineering task in establishments related to differential

equation

347-206 d0A 3((3)-0-6)

(Statistics)

ATAVINEYRARR TeyakarsrAuN1TIa dunsuninfuteyauaznstiauedeys suleus
eadd nsinuuliudngdiunaraasn1sinnianszane Audslu AuUTEuRasNITLINLaT Ay
W19ty NMIUINUaaIiIadi NMIUITIIUAILAZNNINAGEUANLATIY MIIATIERALLUTUTIY 113
Aeseideyaledun nM3lATginisanneskaranduiusiduduy maleseiiay iiauedeyalag

lulasgonidniwa nsussandldadnluddnlszdniu
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Meaning of statistics, data and measurement, statistical methods, procedures for
collecting and presentation data, measure of central tendency and dispersion, probability, random
variable and probability distribution, sampling distribution, estimation and testing hypothesis,
analysis of variance, categorical data analysis, linear regression analysis and correlation, data
analysis and presentation by MS Excel, applications of statistics in everyday life
APV R

UBNANUMNNEVRIEDR Tayanayrseaunsinla

Y

—_

Nuteyawaziauedoyaligamngay
Idszleuiameatialaegamuneay
A sinkuliudgdiunanwagnsinnisnszanela
o ! 1 < 14
Awmaunzlule
° Y ! 1 < £
MruadikUsduiazianuanudzduls
LANLIIFIARALA

Uszanauruasinaouauufgiule

AR A L S

oy e P T TR PR TR G T A L IRV o)

10. ApTzinisanneslazanduiusidadule

11. 19 MS Excel lumsliaseinaziawedayals

12. UssendldadaludinUsedniule

Students are able to

1. define the statistics data and measurable levels
collect and present information appropriately
use the statistical methods appropriately

measure of central tendency and dispersion

2

3

a

5. calculate the probability
6. assign random variables and probability distributions
7. calculate the sampling distribution

8. estimate and test hypotheses

9. analyze variance and discriminant data

10. analyze the regression and linear correlation

11. use MS Excel to analyze and present data

12. apply the statistics in daily life
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2) naim%mﬁugm%mmmmam%
200-102 glan3Aanssy 1((1)-0-2)

(Into Engineering World)

WALINTVOIIAINTINANAATANVIANE) DIANTITITNIFINTTU LEUNIOITNIAINT ATTOIUTIE
Arans Javmndenssy wadansiasigiwaznsuidgmegradusyuu meiheuswdwdui
wiAlaNsUEUD

Evolution of engineering disciplines; engineering professional organizations; engineering
career path; engineering ethics; engineering problems; systematic problem analysis and solving;
teamwork; presentation techniques

ARV

1. Foanslasmsesuenievausliidilanesuglanimnssu

2. a%mwé’miia’mﬁmmﬁmﬂiiMﬂﬂimamﬁm@Iaﬂ%mﬂiim

Students are able to

1. communicate by explaining or presenting in an easily understood way into engineering

world

2. explain the principles of ethics in manufacturing engineering related to Into engineering
world
200-116 Wug U5 BeulUsuNTUABNNINDTAIMSUIAINT 3((2)-2-5)

(Basic Engineering Programming)

NENNITUAZDIAUTZNOUVDIADNNILADT N1TVINNIUTINAUTDIISALITUAZTONALIT WaNNIT
ﬂizmumﬂm%’aaﬂa§L§m/l‘iaﬁﬂﬁ Vﬁﬂmi‘llaﬂﬂ’]‘tﬂ%uq\‘i Bn1TeRnLUULaTAMULUTLATY %ﬁﬂ%’aga
ﬁugmﬁmﬂs Al sadlunmuazinat Ussloadduasusslonddadalsenou nsvihauniudiiu
AT UU A BN NS UL UTILE N1IATIWMAYAUANTBY N1FEBAKULLAEIALLUTUNTULAY
TinwsziugaiiossgndldfutammeiniAmnssy msiiniBoulsunsy

Computer concepts; computer components; hardware and software interaction; electronic
data processing concepts; high-level language programming concepts; program design and
development methodology; data types; constant; operations and expression; statement and
compound statement; flow controls; sequence; alteration and iteration; debugging; program design
and development with applications to engineering problems using a high-level programming
language; programming practices

APV R

1 9LUNDIAUTENDUTRIADNNIADT

2. 191NV USINAUVDITNTAWIS AL NALIS
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3. Wilansvurumisuasndnnisdeulusunsudeadu
4. Wlamaiudeyauazmsiudsuudasindeyalulusunsy
5. Uszgndliusgloamaaguuuuing 4 vaslusunsuld
6. W lusunsuiiolilunisuidymendanssuld
Students are able to

identify the components of a computer

understand how hardware and software work together

understand basic programming processes and principles

1.
2.
3.
4. understand data collection and changing data values in programs
5. able to apply commands in various forms of the program

6.

develop programs for use in solving engineering problems

200-117 L%EJHLLUU%ﬂ’Jﬂ’i’iN‘ﬁug'm 2((1)-2-3)

(Basic Engineering Drawing)

AnuddnUeINsTsuLUUImnTTL n3esilogUnsaluazisld madvuiiavuazisnus vin
YBUFURALUINTPIVAMTUN UL UL U 15UIRNAUTEYNA NMSTBUAINEINTR N5 eunIeaUan N3
Weunmlelawnsn n1silouninaigeslsnsmiin msainnin Msl@eunindn N3 MruAYLIALAY
sreaufondu 4 Tuwuurudeusuuianssy

The importance of engineering drawing; drawing instruments and their uses; lettering; line
types and standards; applied geometry; pictorial drawing, oblique drawing, isometric drawings,
orthographic drawing; freehand sketches; section drawing, dimensioning, and descriptions in
engineering drawing

ARV
funsgusardydnuaiflflunsdeusuuiugu
. Weugunsusuadinlagldiduladuiala
Wunlelawninle

_s1asuunnlaleunsnainnmangla

g A W N =

: a%‘U’]EJﬂ’J’]lILLG]ﬂG]"]\‘iGUE]\‘m’]WLLaSL%EJuﬂ’]WQ']EJE]aﬁﬁﬂi’lWﬂLL‘U‘UZgiiJﬁl 1 LLazagaJﬁl 3 1g
6. Feunwinannmlelewnsn wavdeunminnamanefilviunle

7. venuuauarasdeai 1 lunudsuuuimnssuiuguld

Students are able to

1. know the standards and symbols used in basic drawing

2. draw geometric shapes using tangent curves

3. sketch isometric pictures

4. draw isometric images from given object
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5. explain the differences in images and write the 1°*-angle and the 3™-angle orthographic
projections
6. draw an isometric image and images from the provided projections

7. determine sizes and details in basic engineering drawings

200-118 WAndiugiudalui 3((3)-0-6)

(Basic Electrical Engineering)

lfhada nszualvin 2995l nszuanss dufudsey ashiinszuaady wiman
wwdnliih Aol funienh edusimdnlndih Faumansidedu

Electrostatics; magnetism; DC circuit analysis; voltage, current and power; basic electrical
components; Ohm’s law and Kirchhoff’s law; AC circuit analysis; real and reactive power; power
factor; power factor correction; single-phase electricity bill; three-phase systems; transformers;
introduction to electric machinery; electric generators and motors; introduction to electrical

instruments

ARV R

1. 53y mmmmmiwﬂmﬂumaﬂ‘ﬂmmmﬂmmmmsm‘wLﬂawa\‘iﬂUWﬁﬂéﬁu 2Bl

2. 95 unendnniseanuuum i eanssulaesdeddade i sades 1wu endreunds Ay
Uaonfouarduanden neliosdanudiuiiandtuguddlain

3. hawmfuiinelunshaungy

4. szysudslummasssuarufuRnisiuimnssunmsndaifeiuiand ﬁumu@ﬂﬂﬁw

5. UftRauiiRidosiuilandiug gl

Students are able to

1. identify the technical requirements of engineering problems related to basic electrical
engineering

2. explain engineering design principles by considering relevant factors such as
occupational health, safety and environment under the knowledge of basic electrical
engineering

3. collaborate well within a teamwork basic electrical engineering

4 .identify variables in manufacturing engineering experiments and practices regarding
basic electrical engineering

5. perform work related to basic electrical engineering
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200-119 UfTRMsAANdRuguBalnih 1(0-2-1)
(Basic Electrical Engineering Laboratory)
auliliih msdadmdlnii waggunsainmsalai aumuamdn naidonhusimdnliin
219951 nTEuEnse 2saTiNThnszuEaS U MEnITOLES
Laboratory experiments in electric field; electrical measurement and electrical
instruments; magnetic field, induction electromagnet; direct current circuit; alternating current

circuit and light

ARV R

[
aa

1. srymufesnsBavadavestgpmmenimnsiifendestuuiRnsiandiugadalii

2. ssué’hLLUiiuﬂﬂimmaaﬁLLazﬂﬁﬂ’amséﬁu’imﬂssmmiwﬁmﬁmﬁuﬂﬁﬂ’ﬁmﬁ\lﬁﬂéﬁugml,%qmﬁﬁ

3. mAnufanunasoyamanmsideieluhdenietiymiidmunietu

4. UjiRnuiiiendestu foansiandaiug gl

Students are able to

1. identify the technical requirements of engineering problems related to basic electrical
engineering laboratory

2. identify variables in manufacturing engineering experiments and practices regarding
basic electrical engineering laboratory

3.acquire information from reliable academic sources concerning a particular subject or

issue relating to basic electrical engineering laboratory

4. perform work related to basic electrical engineering laboratory

238-111 YEAIAINTIY 2((2)-0-4)
(Engineering Materials)
1598379 aud@ nszuiunIngn wasmsUssendldianicanssy laun lave wedwes wwslin

(% ¢ =

Yaoman Tandiannsedind Yandu o widlaezunsy autfidenavesian madeuaniwvesian

Structures, properties, production processes and applications of engineering materials i.e.
metals, polymers, ceramics, composites, electronic materials other materials, phase diagrams,
mechanical properties and materials degradation

ARIVERFEED

1. 5unelaseadne wasaudRvesianimnssuwsasuseania

(Y a 1

2. 93U18NTEVIUNSHARTERIFINTTULAaE USELAN LA

9

a

3. gsunenannsdenldianimnssulaegismangay
Students are able to

1. explain the structure and properties of each type of engineering material
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2. explain the production process of each type of engineering material

3. understand the principles of selecting appropriate engineering material

A. NENIYIINAAINTIUAL

1) 5193%1UAU

1.1) 3y13AINITUATNUFIU

230-102 AauIA&1T 2((2)-0-4)

(Material Balances)

pdnmsLarmIsuiugIunsimnsanall MsduaUudiiusuasgaia nsldveya
aunainaeuazaugaind nszuaumadesiulumuimnssmedl nszualuda

Basic principles and calculations in chemical engineering; Stoichiometry and mass balance
calculations without and with reactions; mass balance using phase equilibrium data; Basic
processes in chemical engineering; recycling steam

ARV R

1. wasmhefiugumaimnssuaild

2. Srunazidouunun N sEUINRg N Smnssual

3. f-ﬁ’ﬁmmﬂamaiuﬂismum'imﬁmﬂiimLﬂﬁl@f

4. AU sduiusyasufizenallunssuiunsmaiemnssueila

5. AwrunszaundulunszuIunIIMINImNssuAle

6. [itoyaaunaipmaiiiefuingainaaisle

Student are able to

1. convert basic unit of chemical engineering

2. read and draw schematic of basic processes for chemical engineering

. calculate mass balance for chemical engineering process

3

4. calculate stoichiometry for chemical engineering process
5. calculate recycle steam for chemical engineering process
6

. use data of phase equilibrium for mass balance calculation

230-103 ASEUIUNITIANTTULAL 2((2)-0-4)

(Chemical Engineering Processes)

AITLIUTTULALAIUTURATOUVDIIAINILAL QAAIMNTTUUUIDUIAA LATYFAITININ-LATEY
NYUIHU-LATENIFTET NT2UIUNITNARTULSINUEREIYNTTY NTEUIUNIAnIukagldUseleviiain

1Y a [

AsUBY LNUQINTiva uwnudssTUUTiokariATadile Tngsu Wy aunsalnldlugeamnssy A
Uaon ulasNanIznunadsnaey
Chemical engineering ethics and responsibilities; s-curve industry, Bio-Circular-Green

Economy (BCG Model), production processes in industrial plants; carbon capture and utilization
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process, process flow diagram; piping and instrument diagram; raw materials, energy, industrial

equipmen

4
1

2
3
4
5.
6
7
8
9

t, safety and environmental impacts

=

LSEURINITA
. BBUNEATIHNUTIU HATANSURAYIUVBIFINTLAL

. SPYRRAMNTIUTA U DI URRENYINTTUMMIDUNAR LATHINTINN-ATUT U U-AATYEN AR
. a5uevannsvinuvesgUnsalddglunssuIunsHaala
. 95UensrrIuNIslugeamnssuallsudnszuIunsindukas Ifusslevianansuaula
g1uuNUNINNITIvE PFD uag P&ID 161
. 93UN8AINUADAULAZNAN TENUR DA ING DUVBINTEUIUNTT I
- naualiegagnieuaziiusydnsam
[ & =
I NIV RV

- UURueg19895UT TNV TN

Students are able to

1. explain the ethics and responsibilities of chemical engineers
2. identify s-curve industry and Bio-Circular-Green Economy (BCG Model)
3. production processes, and key equipment in the chemical industry
4. explain chemical as well as carbon capture and carbon utilization process
5. read the process flow diagram (PFD) and piping and instrumentation diagram (P&ID)
6. explain process safety and environmental impact
7. deliver an accurate and effective presentation
8. work as a teamwork
9. work with professional integrity
230-204 AANAIIU 2((2)-0-4)

(Energy Balances)

s183vUsAUREURRY: 51831 230-102 AANIAHT

UBYANUNNAFNAAT LA QULAL NTWATYMINALIAEITLAZAANEIUVBINTLEUIUNTNE

wazliiug

aa a
AFYILAU

Thermodynamic and thermochemistry data; solving problems of mass balance and energy

balance in chemical processes with and without chemical reactions

1
2
3

ey

a

\SEUANNNTD
-AMnandsulunszuIunMIMamnssuailla
wndgyminainaaskagnanduraensEuunsiunAInUgisenail

- AMniiugIugameiilunssuIunIIIAmINIsLALla
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WAUYMANIRENTLAEAANE I UYDINTEUIUNTNIUS AT 1Al

Student are able to

1.

calculate energy balance for chemical engineering process

116

2. solving mass balance and energy balance problems for chemical engineering process

3.

without chemical reaction

calculate basic thermochemistry for chemical engineering process

4. solving mass balance and energy balance problems for chemical engineering process

230-301 \AsugAtansuazn1sUssenaly

with chemical reaction

(Economics and Applications)

¥ v A

3((3)-0-6)

WUgIMENNITANUFIUNILATEFANENS Toyan uUnTuazaunistiu Akunudsunuia) Al

idousian Mivszlumaasygmansdmiumadendulaznisamulunszuiunmaiainssuad

Y

Introduction to general economics; accounting data and financial statements; time value

of money; depreciation, economic evaluation for alternative selection and investment of chemical

engineering processes

ARV RHE

1.

co N o0 00 A W N

BFUNENSNNTNUFIUNIBATFANEAS LA

R B D PG TR T T
_mARuiiAuaunatagAdeusiald
 Usndiunanmaasvgmansdniumadeniasansduiiugule
 Ussilumaasugemanidmiumadenlasimsifideuluainvansld
- BATIBINTAMUANIAINTIUAT LA
 Homsuazihiauedoyalignies nssuszisiy

' [y [ Id = 1%
. i’JlIﬂUVI’N'TUL‘UUVIN‘lG]

Students are able to

1.

co ~N O U B~ VLW DN

explain basic principles of economics

. analyze break-even points and read accounting statements

. find the value of money that changes with time and depreciation

. evaluate the economic results of basic project alternatives

. evaluate economics for project alternatives with various conditions
. analyze investments in chemical engineering

. deliver an accurate and effective presentation or communication

. work as a team
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1.2) 3Anuiaunazy a4lua

230-212 gQUUNWAAIENS 3((3)-0-6)

(Thermodynamics)

edvdaduidsunou: 200-114 idiugudmiuiaans

ngiefivilawazansvesgnmmamans fladdusineg \Begaummamaniuaznisusegnd 11U uag
Aufou autRveansudans nsmeautingamamaniueaansing q 19T M1 Lavauns
anuz dnvaznishiavewedvaluvisuaznisivaiuiidavineeg Igdnsaisiun woulnsd

The first and the second laws of thermodynamics, thermodynamic functions and
applications; work and heat; properties of pure substances; thermodynamic properties of
substances from graphs, tables and equations of state; fluid flow inside pipes and flow through
nozzles; Carnot cycle; entropy

ARV R

1. Wiladenfungifugtunsgmmmamans uazanansamumaisagdegnsgniios

2. ansaAnnUsEansnmvesgunsalaumannisvesansiua

3. aunanUszgndlivguivengiiugiuresgummamansfunssuunmanIsuuuse

4. frusuRaveunuildSuteuning Jodnd uaznsasional

Students are able to

1. understand the laws in thermodynamic and perform accurate thermodynamic

calculations using appropriate equations and methods
2. calculate device efficiency based on Carnot's principle
3. apply the principles of thermodynamics to diverse processes

4. complete assigned tasks responsibly, honestly, and punctually

230-213 YUUNAANEASIAINTTULAL 3((3)-0-6)
(Chemical Engineering Thermodynamics)
5183910sAUEBURRY: 230-204 AAWAINIY, 230-212 JUUNAATHNAS

Ly

amf@mﬂqmuwamam%ﬁuaﬂmwm6‘] aun1sanue autinnAe aunadnniraunasEnIng oy
yoaan auvRvesauansineg aulRduiu duusyAiyundd dudsyaviueniin aunisveshud-guox
LAZAINNTOUVDINTEUIUNTNEL

Properties of pure fluid; cubic equations of state; generalized correlations for gases and
liquids; residual property, phase equilibrium and vapor-liquid equilibrium, properties of mixture;
excess property; fugacity; activity coefficients; gibbs-duhem equation; property changes of mixing;
heat effects of mixing processes

APV R
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1. AuAaNUANIRUMNaAMansEige IInaunsanIuy dmsuasusgnsiasannaula
2. Uszgndldmudifentuaugaigniaseninsleduveavarlunmsudtymdmiunssuiunis
MIMNIsULAILA
3. Ysggnifldmnufifsadunisidsuutanidesninnisuay vislonauuazansazanelunis
whlamdnsunssurunsmaimnssuaiile
4. deansliesagniosnasmsaseiiu
5. fuiinveusionudilasunoumang
Students are able to
1. calculate the values of various thermodynamic properties from the equation of state
for pure substances and mixtures
2. apply knowledge about phase balance between vapor and liquid to solve problems
for chemical engineering processes
3. apply knowledge about changes due to mixing. Both mixed vapor and solution are
available in solutions for chemical engineering processes
4. communicate correctly and to the point

5. responsible for the assigned work.

230-214 n1sanelauninusou 3((3)-0-6)

(Heat Transfer)

F183Y1UIAVIBBUNDY: 230-204 AAWAIWIY, 230-212 JUUNWAAIENS

énmsiugiunmsaielouaudey aunsndanuieseginisianudey mshanufousuy
FOULAIRT NITHIAINSDURUUSIIHTNR n1snianuseuluulsruamsunisinanielurielaznieuen
duszAninsdngleuanudou mameudeulagvouvamieufadnsudsusa gunsniuaniudsu
ANNUSDULAZNITRNLUY

Principles of heat transfer; heat conduction equation; steady heat conduction; natural
convection; internal and external forced convections; heat transfer coefficient; condensation and
boiling; heat exchangers and designed

ARV R

. a5uenanMIugIunIsanelounusauLazngMIlUrasnsanelauaua LA UsTLAN

N

. o5ugndnMswAdyrinisanelauauFauLuuNSUIAINTaUMYENNITOYRLENITEIAIY
Fouuwuu 1 3 e

3. afuenannisUszendldnannisanuduniuauseud msusilvdaginisiianuieula

HIUgUNTIRe 9 loun nsadnden snsEUeN waTVTINaY

4. AMuIun1saelauAusauaINNuRIASULe
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5. ’e]%‘U’]Sﬁéjﬂﬂ’]iﬁl‘l\lﬁ’mﬂalﬂwwﬂ']EJﬂ’]‘W?J’eNﬂ’]iW']ﬂ’J']ZLI%E]ULLUUﬁiiN“Zﬂa LazaEINITOAIUIY
FuUsaviamsaeleunnudeudmsunismanudouuuiiuiaig o ¢

6. 95UNENEANTIUNALNNIINBAMTBINITHIAUTBULUUTIRUNBluLas Aeuanla

7. unadulsganinisaslounnudeunardnsnisleuanudoudnsunismanudounuy
Jsrunelusaznieuenla

8. efunenIIIANYSeulneveuaoufatini s na

9. o5ueviiauardnurnsiuvesgUnsaimsuaniUdsumnuiouldtasduadnsniins
delouanufouvesgUnsainsuaniasunuiou

10. f193555% ANuTedng SuRinveulunsviieu uasnserolnan

Students are able to:

1. understand basic mechanism and laws of heat transfer including conduction,

convection and radiation

2. understand the solution principle of one-dimensional heat conduction problem using
differential equation of heat conduction

3. understand the application concept of thermal resistance to solve the steady

conduction problems involving rectangular, cylindrical and spherical geometries

4. determine the heat transfer rate of finned surface

5. understand the physical mechanism of natural heat convection and determine the
heat transfer coefficient over the various surfaces

6. understand the physical mechanism of internal and external forced convection

7. evaluate the heat transfer coefficient and heat transfer rate associated with internal
and external forced convection problems

8. understand the heat convection by phase changed

o

understand the types of heat exchangers and evaluate the rate of heat transfer
associated with various types of heat exchangers

10. demonstrating morality, honesty, punctuality, and responsibility

230-216 n1slvavesvadlua 3((3)-0-6)

(Fluid Flow)

pdnnsiugIukazAmauTANIenmestedlva ainsaanivasiva saumanivedla
aunseieilos aunislumudy aunisndas nslvanieluvie nrsluanisuen gunsalvudsvesiua

Wuguaseslleingnavinsy
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Principle concept and physical properties of fluids; fluid static; fluid kinematics; continuity

equation; momentum equation; energy equation; Internal flow; external flow; fluid transporting

devices; Industrial Instrumentation

ARV RHER

N -
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o

gaueUsTAnkaENTINUely wazAwInUsEanSamLazaaiun1sUula

. 19395550 ANUTRERE SURATEUlUNITYINIIU wWaLASIRBLIAD

Students are able to:

1

. understand the basic principles and recognize the properties of fluid and various types

of fluid flow

. understand the determination of the variation of pressure for fluid static and solve the

forces exerted on plane and curved surfaces

. understand the fluid kinematics

. understand the application of the continuity and energy equations for solving the

problem of fluid flow with conditions of incompressible fluid and steady state, or
Bernoulli’s equation
understand the governing equations for fluid flow and apply the control volume

analysis to fluid flow problem-solving

. understand the behavior of the internal and external fluid flow

. calculate the major and minor losses associate with the flow in piping system, and

evaluate the pressure drop and pumping power

. understand various type of pumps and evaluate the pump performance and operating point.

. demonstrating morality, honesty, punctuality, and responsibility
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230-217 AINTTUBYAA 3((3)-0-6)

(Particle Engineering)

wieadiefildlunisanvuin nMsiwsgiswiauazantAvesuds gunsaldmsunisnanveuds

N kagndnnIsLenaunIaTaIRdisanaINnszuavadlnalaeisidanalagldinsosannneg 1ulnI g
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N394 LATBINNAZNBY LATDILTUATIIN LLazlﬁ?JIﬂau WQU{]LL@SW&ﬂﬂqimaﬂwgaﬂlﬂeﬂL‘U@

Tools used for size reduction, analysis of solid size and properties, equipment for solid

mixing, theories and principles of mechanical separation of solid particles from fluid streams using

various separators such as filters, precipitators, centrifuges, and cyclones, and theories and

principles of fluidized beds
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11. aFuenannisvesadladule

12. Ivinwzlunisvinaududiy

13. 19385554 ANUTREng SURAUaUTUNITYINIUY LAaZATIABLIAN

Students are able to

1.
2.

explain the basic characteristics of solid particles
determine various characteristics of solid particles such as particle shape, particle size,

surface area, porosity, density, etc.

3. explain the principles of reducing the size of solids
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4. calculate energy and select tools for size reduction and/or the type of equipment used
for loading and unloading that is appropriate in various processes
5. explain the principles of solid separation by various mechanical methods
6. calculate the separation efficiency of the sieve. Separation of a solid from a fluid using
gravity or centrifugal force. Design of the tool and/or find a suitable process for
separating solids from fluids
7. explain the principles of separating solids from fluids by the filtering process
8. calculate performance by choosing the right filtering tools
9. explain the principles of stirring or mixing substances in various ways, such as liquid-
liquid/solid-liquid/gas-liquid/solid-solid
10. calculate efficiency Design of the tool Selecting tools that are appropriate for the
stirring or mixing process
11. explain the principles of fluidization
12. demonstrating the skills to work as a team

13. demonstrating morality, honesty, punctuality, and responsibility

1.3) J¥MiAInssuall
230-321 wanuiAnisianizniag 1 3((3)-0-6)

(Unit Operations I)

5183¥1U09AULTBUNDU: U1 230-102 AANAHTT, 230-204 AAWAITY, 230-213 JUUNA
ANEASIAINTTUAL

nauinisuns ngdefdndswesiind nsvhunisdudsedns nsuns ngufnisdielousna
fudsyAnsnanigleunna nmsUszgndnisdnelouinauasanAnluNITeaNLUY N1538E MIVURS N3
AATU NIANKEN

Theory of diffusion; Fick’s first law; prediction of diffusivities; mass transfer theories; mass
transfer coefficient; mass transfer application and conceptual design, evaporation, drying,
adsorption and crystallization

ARIVERFEED

1. e¥unendnnsanslewna ngufinisuns ndedl 1 vesdind nouinisaislewna

2. vwnedulsEAnsnauns uarduuszavdnisaeleusald

3. Uszgndndnmsaieleusnaiiierunsnsmsdieleumals

4. a5 unevannsaneleunIaiunyIsUUAn1sluNTEUIUNITEAAIMNTIH: NTBUIUNITAATY

AFTUIUNTNIWAY ATEUIUAITIELNG NTTUIUNITANNEN
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5. ANUIMANTTOUY ‘Vﬂﬁ.ﬂ’]’)%Wmﬂ%ﬁiﬂlmi%U’JUﬂ']iGi’Ne] S2uf9NNseRALUULATNSIaBN b
\3osileld

6. WnmzinaziAtgyylangmadmnssuiifedesiundnufoRninamemioeg

7. Twelulagansawwmalunisdududoyaliegiamugay

8. tiauemuiIudrmnssualiuranujiinisanemiig laegaivssdvgam

9. iinwrluntsvirnuduiiu

10. finnufuiinveusonuiildsunoumnewarmaniFeuegsaiae

Students are able to

1. understand concept of mass transfer including: theory of diffusion, Fick’s first law and
mass transfer theories

2. predict both diffusivities and mass transfer coefficients

3. apply concept of mass transfer for calculation of mass transfer rate

4. understand concept of mass transfer with apply to unit operation for process of
evaporation, drying, adsorption and crystallization

5. evaluate efficiency, optimized condition and design for tools in process of evaporation,
drying, adsorption and crystallization

6. apply unit operation concept to solve chemical engineering problems

7. technically analyze and interpret data by using appropriate apparatuses

8. present unit operation concept related to chemical engineering knowledge correctly
and efficiently

9. collaborate effectively with others

10. demonstrate responsibility, regularity and attentiveness in class

230-326 aUNAA1EATIAINTINANLAN1TRRNWULUNTA] 3((3)-0-6)
(Chemical Engineering Kinetics and Reactor Design)
5183v1U9AUREUABY: 230-204 AANEINY
nsldfugueonmmamansuazaaunamanslumsiinsssiuaroonuuudaUfnsalind wlaves

a o a L4

deufinsal szuvdfnsaldafeiuasnaned UfAseuuvgumgiiae dwfnsaluvueniuguasiuziias
UfnIeluuuTisniug

Application of thermodynamic and kinetic fundamentals to the analysis and design of
chemical reactors; type of reactors: single reactor and multiple reactor systems; isothermal
reaction: homogeneous reactors and introduction to heterogeneous reactors

APV R

1. W1laaun1s mole balance Tumsifinufisenail N3 4 kv vesieunsalla
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2. Wilaauns mole balance luguwuues conversion Tun1sifin Ujiseiaiivesns 4 sy
Yosgaunsaile

a

3. ANLNTAUINULIAYDY reactor KlenTIU conversion way SasINsARURRTEN way awnse
AU conversion L BNTIUUUIAYBA reactor LAk é’mwmsLﬁmﬂﬁﬁ‘ﬁmlﬁﬁgﬁwwﬁm
batch uag flow

4. annsofumwaestsUfnsaivia conversion agslaognanils lalnanskasuegluty
AAYBIYIAT ViTBUAd

5. @10130ATITENANITVIAABIMAZ LA WIS INITRAUL AT LA

6. WlauAseuu multiple reaction

[ [
a Y

7. anunsaeenuuudsufnsallile selectivity gegavesfAzenitindunaguiuy series waz
parallel

8. iihlanalnmsAnuFAzendedifuseufizedmifededussuy

9. fiinwelunisyhoududiu

10. fianusuRageusoruiildsuteumneuasmadiSeuegsatiate

Students are able to

1. understand mole balances involving chemical reaction in all type of reactors

2. understand mole balances in term of conversion which involved chemical reaction in
all type of reactors

3. determine reactor size when knowing conversion and reaction rate, and vice versa for

both batch and flow systems as single reactor
. apply mole balance to evaluate reactor size or conversion for liquid and gas system
. apply the differential and integral methods to obtain kinetic data

. understand all type of multiple reactions

~N O U B

. maximize product selectivity and design type of reactor both series and parallel in
multiple reactor systems

8. understand rate limiting step and mechanism in catalytic systems

9. collaborate effectively with others

10. demonstrate responsibility, regularity and attentiveness in class
230-322 wanufuAnsianizniiae 2 3((3)-0-6)

(Unit Operations II)
5183910eAUEBURBY: 230-212 QUUWAANENAS, 230-213 QUUWAANEASIAINTTULAL
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ﬂizU’JumiLLEmmiT,@amﬁﬂauﬂaamus LLazauQamﬁ wdnn1INAY miﬂé"um?mﬂﬂﬁﬂa&uwn
d1uUsEnou MINATUAY NMTAIRYELYAI-TBLNAY NITVLAYATY NTEUIUNITANIUAISUBULAYNITLY
Uselowu
Separation process by phase and chemical equilibriums; principles of distillation; binary
distillation; multicomponent distillation; gas absorption; liquid-liquid extraction; leaching; carbon
capture and utilization process

ARV RHER
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10. pasnaveINsvzararela

11. funaduuturesmsszazangls

12. FenldmheufoRnisitensdnduasueuuasnisliuselowdld
13. Twelulagansaunalunisdududeyalasgamungay
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Students are able to

1. explain the separation process using state equilibrium and chemical equilibrium
. calculate flash distillation

. calculate differential distillation

. calculate the number of stages of continuous reflux distillation

. do mass balance for a multicomponent distillation system

O 0 A WN

. calculate the required distillation stages and the location of the multicomponent
distillation feed plate
7. design an absorption tower

8. do mass balance for liquid-liquid extraction
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9. calculate the number of stages for liquid-liquid extraction
10. do mass balance of leaching process
11. calculate the number of stages for leaching process
12. select unit operation for carbon capture and utilization
13. use IT for data analysis
14. effectively present the knowledge in chemical engineering
15. have the skills to work as a team
16. be diligent in attending class regularly

17. be responsible for assigned tasks

230-421 1AT9UYTUINITAMIUINIIANTTULAL 3(0-6-3)

(Integrated Project in Chemical Engineering)

sgAYIUeAUREUNDY: 230-321 nanUfuAnIstangniie 1, 230-322 nanujuanisianig
w28 2, 230-326 aauwamam‘%mnssumﬁu,azm'iaamwuﬂﬁnmi, 230-335 Ar1udaaanalunis
UURAN1INeIAINTTILAL

1ATIUYTINITAIUINITAINTTULAL SN Siaemeaeufinned maUssdiunanseny
aATegAand dawnden Arsuen wazanuvasadeneldiieuledidvun dmsunsddnulu
gnavnssuiiefesty Tasiall wasnumauny o1vns ayulns Unduthifusazenams

Integrated Chemical Engineering Project, including computer-based simulation, economic,
environmental, carbon footprint, and safety assessments under specified conditions, for case
studies in industries related to petrochemicals, renewable energy, food, herbal products, palm oil,
and natural rubber.
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Students are able to

[EN

. integrate chemical engineering knowledge for industrial case studies
. select and appropriately design reactors for industrial case studies

. select and design unit-specific operating procedures for case studies in the industry

A W DN

. evaluate economic, environmental, carbon, and safety impacts of industrial case
studies

. apply appropriate computer simulations for industrial case studies

. apply suitable technology to search for information

. present knowledge in chemical engineering effectively

. have the teamwork skills

O 00 ~N O U

. be diligent in attending class regularly

10. be responsible for assigned tasks

1.4) 3v199nuUUls99U

230-331 N1599NKUVAUNTAIMNSIAINTTUAL 3((3)-0-6)
(Chemical Engineering EQuipment Design)
sngAYUIAUISEUNBY: 230-214 n1sanelaunaudau, 230-216 N15havevasina
foyalunmseenuuu inamiazumsgulunisesnuuuiniesiio Sandililunisaine nmseenuuy
szuuviolulssau neaflefldlunismuauvesiva in3esdleduindouvediva dimnudu rwduanyes
\3oaiie
Design information; standards and codes in equipment design; material of construction;
design of process plant piping; fluid control instruments; fluid movers; pressure vessels; equipment
pressure drops
ARV R
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9. HmalulaBansaumadududoyauarinauaniindudon

10. fivinwglumsvinuduiia

11. fidos93u mnudednd Sulinveulunsviheu uasnswional

Students are able to

1. evaluate various properties of related substances

2. explain the properties of materials and distinguish different types of materials used in
industry

3. interpret drawings of main tools used in manufacturing processes and hand-drawn
sketches of plans, diagrams, and charts applicable to the chemical industry

4. calculate the pipe size and estimate the pressure drop in a given pipeline

5. select the appropriate type of valve to meet job requirements and flow characteristics

6. cConfigure pump details, either at a conceptual level or based on manufacturer
performance data

7. specify preliminary design details of gas movers as a basis for manufacturer information
and cost evaluation

8. determine the dimensions and wall thickness of various types of vessels according to
specified capacity

9. use information technology to search for information and present it to the class

10. demonstrating the skills to work as a team

11. demonstrating morality, honesty, punctuality, and responsibility

230-332 WATANIEUIUNITUALNITAIUAN 3((3)-0-6)

(Process Dynamics and Control)

sgvdaduiFeunou: 322-111 aunNsIBRYWUS, 230-204 AANHIIU

NITUIUNITRAAMNTTUATLALAILUT WUUTIARINANAMERTEIMTUNTZUIUNIMAIAINTTY
il flerdudnelounazununiinges watnvesszuususuniauargni gunsallussuumununszuILg
FEUUMIUANKUUTDUNTU NSNBUALDILATLADEININYBITEUUAIUAY MIMBUALBIVBIAINE UENNIST
2ONUUUTEUUAIUAY LLusﬁﬁizuumuqm%uzjd

Chemical industrial process and variables; mathematical modeling for chemical process;
transfer function and block diagram; dynamic of first order and higher order systems; control
system instrument; feedback control system; dynamic and stability of control system; frequency
response; control system design principle; introduction to advance control systems

a
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Students are able to

1. identify variable corresponding to the control system correctly

. determine mathematical model for chemical process properly

. determine transfer function using Laplace transform and block diagram
. determine response of the first order system and higher correctly

. describe composition of process control system properly

. check the process control system’s response and stability correctly

. determine frequency response of the process control system correctly

. determine PID parameters suitable to the given process

O o0 ~N O U1 B~ VW N

. select suitable advance control loop of the given process

230-333 n1sAUANAILINADY 3((3)-0-6)

(Environmental Control)

NANTENUTEIANIEAIINEeN UseifiunisUanuasenisusuannssuiuns NINTTIUAUNIN
Aaundo WVAILAZANANYULUBINANILLALYDAFLRAAINNTTY IRt ennmds uazves
\FUdUnIY

Impacts of environmental pollution; assessment of carbon emission from process;
environmental quality standards; source and characteristics of pollutants and industrial wastes;

treatment of wastewater, air pollution and harzardous wastes.

a
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5. yududiy
6. U URMUBE19TAT38UITTUIVITN
Students are able to
1. explain the basic knowledge of environmental impact, assessment of carbon emission
from process, environmental quality standard, source and characteristics of industrial
pollution and waste, and iso 14001 environmental management system
. solve problems in environmental control units
. design water and air quality control systems

2
3
4. deliver an accurate and effective presentation
5. work as a teamwork

6

. work with professional integrity

230-335 AdnuUasnasdslunisufifnismeiainssuad 3((3)-0-6)

(Safety in Chemical Engineering Operations)

srg3yUeAuISEURaU: 230-326 FAUNAAEATIAINTINATLAZNITRRNWUUUGN Tl

nanauUasafsuarn1saIvAdeIiuAdNayde N1TUAAINIBUATIBUALNITIANIT NS
Useifiuanudes ndnn1svesnisuimsainudasndie YoMuUALAENYMUIEAUUABAAEY TEUUNTT
JansFudanndan 1SO 14001 seuunsdinnisenteusiouazainutaende OHSAS 18000

Principles of safety and loss prevention control; hazard identification and handling; risk
assessment; principles of safety management; legislation and safety laws; environmental system
management standard I1SO 14001; occupational health and safety management system standard
OHSAS 18000

ASEIGRHEER

1. a%maﬂawmiﬁugmLﬁmﬁ’wé’ﬂmmﬂaamﬁa NINN13VBINTITUIMSANUUARALE Tonnum

waEngvNeANUaenY sTUUNIIANITONTIeusislarANUaeniy OHSAS 18000 16

2. Usziliupudeauazrurutestunnugadevesu foansiamemioele

3. 99911 Hazard and Operability Studies (HAZOP) vasufjufinsianigniela

4. deansliegagniisnaziiuszdvsam

5. v duiin

6. U URNUBE19TAT38UITTUIVITN

Students are able to

1. explain the basic knowledge of safety principles, safety management principles, safety

requirements and laws, and OHSAS 18000 occupational health and safety

management system
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131
assess risks and control and prevent losses for specific unit operations
conduct Hazard and Operability Studies (HAZOP) for specific unit operations

deliver an accurate and effective presentation

5. work as a teamwork

6. work with professional integrity

230-432 N399NLUULTIIURAGIMNITTUATLALNITUTNITIATINTG 3((3)-0-6)

(Plant Design and Project Management)

5193 UsAUITBUNRN: 230-321 nanuUAnisianizniae 1, 230-322 wanujuRnisianae

Wiy 2, 230-326 IauNaAIEASIAINTIIATWATNITRNWUUUNTal, 230-335 Anulaanasdelunis

UUAN1IINI9AAINTTAULAL

ASIANITIATING WUIAALUAITERNLUULSINUMIAINTTILAT T9AISHAITUILUNNTEBNLUY

WUFIUNITODNUUUNTEUIUNT NITUTEUNUAUNUIUYY N15UTEETUATYIAENTNITAMNY NITUIAN

MUNZANYBINTOONLUULTNUY

Project management; conceptual design of chemical plant; general design considerations

and selection; basic process design; capital cost estimation; investment economic evaluation; plant

design optimization

ARV R

1.

(%
v

25 U8AIUUTENDUVDINY AITINUNUSIAUTURBU LONEITIATINITAAIATY TUADUNIT

9ONLUY 18AITNANTANNTIANWIWuaz iU alssulaagegndes

- Uszgndldmnuinugulseneunisdnaulaiiervungunsal duasnnleuingdu dmu

a519 BFD nsaliinufisesasiinssuaslomale

. 99NLUUNTEUIUNSNETAE Ul A AN A UALN B AN AUAGIAUNITIAING @NNNEALTUNNT SEUU

anssgUlne dmsuaine PRD nsalifinuiseuasiinsvueslodala

- 9BNRUUAUINT BN e Iz aulagUssendlondnnisoauslugduselusunsy MS

Excel iiallanagnsnusosnisaigladeiniaiseyla

- Ussdlugunulssu Aunugunal wesdeniituuastaweinuansaunelsReulunimuala

- Uszsiuaswganansnisaauuazdinsigianudululalunisamunielddeyanainig

LATYEAERS ALFONTIAT AR wazTadenasnnvuala

o = = =

. Ailsdamansgnusionsidauimeadmnssusieddu 130y aswiaian danudednduas

SuRnvauluUAlaSULB UMY

Students are able to
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1. describe the components of a project team, project planning, project documents,
project design procedure, and the considerations for the correct location and layout
of the factory

2. apply theoretical principles to determine equipment selection and feed rate
calculations in the development of BFDs, in process that incorporate chemical
reactions and recycle streams

3. design the process under specified data to define the sequence of equipment,
operating conditions, and utilities required for generating a PFD in situations involving
chemical reactions and recycle streams

4. design appropriate variables or conditions by applying optimization principles using
MS Excel to achieve desired outcomes within specified constraints

5. evaluate plant costs, equipment costs, and select suitable pumps and motors under
defined conditions

6. assess investment economics and analyze the feasibility of investments based on
economic index data, depreciation, currency factors, and specified location factors

7. consider the impact of engineering knowledge on others, demonstrating discipline,

punctuality, integrity, and responsibility in assigned tasks

1.5) JyUUANIS

230-243 UfuRn1siadinneninuazialiiasisidmsuiaansiadl 1(0-3-0)

analysis

(Physical and Analytical Chemistry Laboratory for Chemical Engineers)
sg3yUeduBunau: 230-101 wlinuguludAINssuAd
Ufusnislunisussendldonmmarmans wiinnenm uwagaiitiaseinugu

Laboratory in applications of thermodynamics, physical chemistry, and basic chemistry

ARIVERFEED

1. Siszrdiulsznevvesveanananlaeldiad oelomasdwnm wazmoezdlelnsUves
dunausyienaslsnesuLazordlaule

2. Wn3esiiolunsinanuniin wienesuetldeiidmanenisdsuulamwesmanuniale

FUIANATIUINISLANGITININODY

3. "3Lmﬂzﬁ@mauﬁamadmﬂ@EJEL%'Lﬂ%EN UV-Visible Spectrophotometer

4. MAUYANUTOUYDIARD LMD TUALAIAINTBUVRINTAYAL VDA TLAY

5. mengaulil 9agu gelvamvesansifivunls

6. Tolsunsu excel egdinglunslinrwideys uaviiauedeyalunenummeaediegndies
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Wnauawazdeanslaeg1agnaies
o [J < !
dvinwelunsvihauiuudungy

TANUSURATDUINUN LIS ULBUNLNE

Students are able to

1.

o B~ LWN

O 0 ~N O

analyze for compositions in liquid mixtures using an abbe refractometer and

determine the azeotrope of the mixture of chloroform and acetone

. use a viscosimeter and understand the factors affecting the variation of viscosity
. calculate the dissociation constant of a weak acid
. determined chemical properties using a UV-visible spectrophotometer

. determine the heat capacity of the calorimeter and calculate the heat of dissolution

of chemicals

. determine the flash point, cloud point, and pour point of given substances
. Use excels programs to analyze and present data in experimental reports correctly
. have presentation and communication skills

. have the skills to work in groups

10. have responsibility for assigned tasks

230-241 YjjUanisnamansvadlvanazaynia 1(0-3-0)

(Fluid Mechanics and Particle Laboratory)

s183Y1VIAULTBUNDY: 230-216 N15luavasvaslva

s183y1U9AUITEUTIU: 230-217 FAINTTUBUNIA

nsnnaeIInamansveslug e BUNTA

Experiments in fluid mechanics and particles

ARV R

1.

co ~N O U B~ VLW DN

5 UNINANNITVINNULALAIUIUND RTINS MaTewAIaslainensinistuaviin Venturi Orifice

ey Rotameter laagnegnees

_efvienalnmevheuesthuagduinssansamvaatildogsgnies
 ebuednuasnenauuTinguuasdlaiureuaransofunnuarosnuuysrUUAN sl
. gBuvensuenaunIAveiteanInemalaglilelaauldedignies

- SdungndnmshauvesaiensesszuLsieiileslunmsuenvesudsesnanueaman

. AN sadevdnuaznsadeseslurielaegnsgndes

. AAMENNSIIEILINTB A INANLAE MTTNUYB AT NUU LIRS

9 urengfnssunsivanisusnvevedlnatasAuIMduUsEaNS useain (Drag force

coefficient) vasglusay

Page 133 of 210



134

9. WWwnsupeniiawestunsirssnteya wasiheuetayalumenumsnaaedlietgnies

10. thiauouazdeansliegnagniies

11. fvinwelunisviauwuudungy

12. finnufuiinvounuiilésuseuning

Students are able to

1. explain the working principles and calculate flow rates of Venturi Orifice and
Rotameter flow measuring instruments

2. explain the working principles of a pump and correctly calculate the efficiency of a pump

3. explain the characteristics of flocculent settling and understand the steps and be able
to calculate and basic design of flocculent settling

4. explain the separation of solid particles from air using cyclones

5. explain the working principle of a continuous filter system, Rotary Drum Vacuum
Filter, in separating turbid solutions (Slurry)

6. calculate primary and secondary losses in pipes

7. calculate the performance and efficiency of the centrifuge for liquid-liquid mixture

8. explain the external flow behavior of fluids and calculate the drag force coefficient of
a wind tunnel

9. use computer programs to analyze and present data in experimental reports correctly.

10. have presentation and communication skills

11. have the skills to work in groups

12. have responsibility for assigned tasks

230-347 UfuRn1saumnnamansuaznisanglouniuiau 1(0-3-0)

(Fluid mechanics and thermodynamics laboratory)

sevdaduiFeunou: 230-212 guuwarans

NNEONLUVLAZNAABA IR AaNURANIgUINaAIEns Lazn1sateloualuiau N1sm
wwiatlunsseme nmsneuiadlunsazans nsthenudeu nswaudeu nsuwanudsuanudou

Design and conduct experiments related to thermodynamic properties and heat transfer;
enthalpy of evaporation, enthalpy of solution, heat convection; forced conduction; heat exchanger

ARV R

1. dmnasnuBnalusdduuasUinadigndesesasazansls

2. MwumnsiUasuilaseumalvesnsiaouwiailg

3. oS uIgANLduS e e udulaveninfugumginiuaums Clausius-Clapeyron

Equation uagAwIniAewialvein1ssemevesdilagnsios
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4. 95Uenann1s Fourier’s law dmsunisiianuiauludanlanels
5. fuindulsgdns nsmanuieureas sandsuainuieusilalvauing (Cross flow
heat exchanger)
6. FunnuduuszAvEnITmALSouLuuTIy (Forced convection)
7. Wuuusraedunseluienginssunisaneleuaudeunariuinmduuseansnisanelou
AuSeuTIILazUsEAnENATauATeManUABUANSeU (heat exchanger) 1¢1
8. lusunsumeuiiwmaslunsinseiteya wasdurudeyalaatiagneies
9. nausuarioasldegignios
10. fivinwelunisviauwuudungy
11. finruduinveunuiléduteumng asvem
Students are able to

1. explain the working steps of the Pelton wheel and calculate the efficiency of the Pelton
wheel correctly

2. calculate the heat of dissolution of boric acid by measuring the crystallization
temperature of a saturated solution

3. calculate the molar fraction and quantity of the solution

4. calculate the value of enthalpy change during melting of water

5. explain the relationship between water vapor pressure and temperature according to
the Clausius-Clapeyron Equation and calculated the enthalpy of water evaporation

6. explain Fourier's law principle for heat conduction in metal materials

7. calculate the convection coefficient and explain the process factors affecting on the
convection coefficient of a cross-flow heat exchanger

8. calculate the coefficient of radiant heat transfer, forced convection coefficient, explain
the factors affecting on the forced convection coefficient and calculate total heat loss

9. explain heat transfer behavior and calculate the total heat transfer coefficient and the
effectiveness of the heat exchanger

10. calculate the heat capacity of the calorimeter and find the heat of dissolution of

chemicals such as CaCl,, NaOH, KOH

11. use computer programs to searching and analyze lab data

12. have presentation and communication skills

13. have the skills to work in groups

14. be responsible for assigned work and be punctual

N1531889INTSUIUNITIAINTTULAN 2(0-4-2)
(Chemical Process Simulations)

s1e3¥UsAUTBUNDY: 230-204 AANHI9TY, 230-326 JAUNAAIEASIAINTTAATUALAT

aanuuuUfnsal
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nsdenldaunisiuinautd myaienvasansuians wagantnde-gatuid avesasuan
Fravamheufiinsemenhsiuuuiouazuuunateg vihedeiosiu misuaniudsuaudou
vendueensing dufnsaiuuusioilionsdiinufAtenfeaznaneufiten (egldaunisieduazauns
o15iniloa) Tu 1dr Seesnszuiumandndmiulssnugramnssaiuaztiasied

Property method selection; Boiling point of pure material and Dew/Bubble points of
mixture; Unit operation models and simulation of multiplex unit operations; Heat exchanger;
Simple distillation; Continuous stirred-tank reactor with single and multiple reactions (based on
chemical equation and Arrhenius equation); Pump; Valve; Chemical process simulation for
chemical and petrochemical industrial plant

ARV

1. @enltann1sAuinanyd® (Property method) Lazi Dew point / bubble point vo4a1s
Hasl 2 83AUTENBUINNTM T-xy Uazvesansuauangesrusenauliegregnasduasivinzay

2. frapwniguanilasuanudeu venduedsine daufnsaluuusieiesnsdiinufAzenden
wazraneufnsen (neldaunisialivasaunisensisiliva) wasAunaUieufisunanisdnasd
[ERERHGIER

3. PaeensyuIuMINandmsulsuenavnssueiivasUlasiall (23519 BFD wag PFD) laeg1s
QnAg

4. AIRERUAANIATIINALDIAUTENDY DonLUUANIEAITuNS wasisdayadimsiiddyues
nszvIuMsitvualdegsgnioadielilaautivieusinmsndnfusinantwmne

Students are able to
1. choose the appropriate properties method, and to find correctly the dew point/ bubble
point of binary mixtures from the T-xy curves and of the multicomponent mixtures

2. simulate heat exchangers, distillation towers, continuous stirred-tank reactors with
single or multiple reactions (using chemical reaction equations and Arrhenius equation),
and comparing the simulation results with the calculated results

3. accurately simulate production plants of the chemical and petrochemical industries
(by creating BFDs and PFDs)

4. investigate total mass and component balances, specify the operating conditions, and
provide the information of the equipment specification to achieve the target product

quantity and quality

230-344 JiAUANYITURAFINNTIN* 2(0-4-2)
(Industrial Excursion)
51879109AUEBUNBY: 230-103 NTTUIUNTTAIANTTAAL
viruAnwlsenugnavnssuiitisadosmsinudmnssuadl Werumuanuiuazdszaunisal
fifmuaszeznan 5-10 Yu vide 40 dalus
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Industry plant visit related to chemical engineering field to increase knowledge and
experience for period of 5-10 days or 40 hours

ARV R

1. fanufuazuszaunisalindmnssnaionnnsdessilsanugaamn sy

2. ?i’eja’ﬁéjmmmlwaLLazﬂﬁwﬂﬁdﬂqwlﬁaﬂﬁﬂgﬂé}jamazmﬂﬂsmﬁu

3. IAsTIL 9305950 AuAednd fesserussadvndn fnassay wasieUssloviiiou

uyudifufaiinis

Students are able to

1. have knowledge and experience in the chemical engineering fields from industrial plant visits

2. communicate in both Thai and English language correctly and get to the point

3. have morality, ethics, and honesty, professional ethics, have a public mind, and

consider benefiting fellow humans as the number one activity

230-345 381ANUNToUNDUNMTUNURIUNIAGUIY 1(0-2-1)
(Pre-Practical Training)
nManTeuALnaamsRuyadnaIn nlsuUsyiAuazuuziinues nsldiaesdledu
Fmnssuitugullssnugaamnssy nslilusunsalunsdeusuy Waunsunsaesnszuunis
Personal preparation for cooperative; resume; self-introduction; fundamental industrial
machine practice; computer aids for drawing; process simulation
ARV
1. 03EUANIUNTDUN A UYATNNTN
2. WeulTeiRlasNMshuzdInuee N1sULEUD
3. iedesfiofuimnssuiugnwilulssnugpamnss
4. Feulusunsulunsfsunuy
5. TdlUsunsudnananszuIung
6. fvinwelunisyhaududiu
7. fianududniseuetsasiiae
8. finusuRinveusenuiilduneuning
Students are able to
. prepare their personalities
. write a biography, a self-introduction, and a presentation
. use basic engineering tools in industrial plants
. write a program for drawing
. use a process simulator
. have the skills to work as a team

. be diligent in attending class regularly

0o N o 0 AWN -

. be responsible for assigned tasks

230-442 1A5991U43AINTINAL 1 1(0-2-1)
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(Chemical Engineering Project 1)

Fe3y1UAUEEUNRY: 230-326 FAUNAMEATIAINTINATLAZNITEBNWUUUG NIl

Anwdupinenarsmaimnisluiidodewedassnmamadmnssaadl Maununside wies
ForaualasinsuagnsauemumMLULIYe9115E 7S N

Perform a review of a research work under the chemical engineering topic; plan a research
methodology; prepare a proposal and presentation under supervision of project advisor

ARV RHER

1. sSuiemnuiuaziaiesiiolumanssmimnssnainazmansifsdesiulasanuivh

2. ufttym wazuszgndldanud ndesilemdmnssuaiiuasenansiifodeslunmmilasanu

3. ysannismnuslumansmaimassuafivazmansiifsadesldograduszuulunisvi

JGEANY

4. Towalulaglumsiiesendeyauazinauedeya laegraliuszansam

5. doanslsogegnianaziiuszdvaam

6. fvinwensvhaududiy

'
[ 6 [ [

7. fannudednd sjasiu Suilnveu

Students are able to

1. understand chemical engineering and related field knowledge and tools which

connected to project

2. apply chemical engineering and related field knowledge and tools to solve project
problem

3. systematic integrate chemical engineering and related field knowledge to project work

4. technically analyze and interpret data by using appropriate apparatuses

5. communicate correctly and efficiently

6. collaborate effectively with others

7. demonstrate honesty, dedicatedly and responsibility

230-443 1A5391UIANTIUAL 2 3(0-6-3)

(Chemical Engineering Project II)

3183 VIAULTBUNDU: 230-442 1AT99UAAINTILAL 1

sITeauwnunsnaaesfildesnwuuly dunauarinnsalnadild wisunistiaveuay
UNAMUTNITINTINUAIRLZTT89019156TIUS W)

Perform an experiment according to the experimental design; observing and discussing
the obtained results; prepare a research presentation and a research manuscript supervised by

project advisor
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ARV R

[EN

- odungeiasiedesiielumanisnuimnssueiiuas mansiifedosriulassamiivi

2. uitlymn uazUszyndliemusuasiatesliomAmnsmiaiuazmansiiAotodumevilessn

3. inmaveaedegligunsaluasisdodlemdamnssuaihiermansiiAidedunailassiligndes
4. ysannismnuilumansmeaimassuedivazmansiifsidesldograduszuulunissi
JGEERGM

walulaglunisimsesideyauastinavetoya legediusydnsam

a v o < =
. UNNYEATNIUTUNY

U Ca

5
6. doansliosgnsioauariiuszavsnm
7
8. Tanudednd ajsiu 3uiinveu

Students are able to

1. explain knowledge and tools in chemical engineering or related fields in project work
2. solve problems and apply knowledge and tools in chemical engineering or related

fields in project work

3. Conduct the experiment with correct equipment and tools in chemical engineering or

related fields in project work

4. systematically integrate knowledge in chemical engineering or related fields in project work
5. effectively use appropriated technology to analyze or present data
6. correctly and efficiently communicate
7. collaborate effectively with others
8. demonstrate honesty, dedicatedly and responsibility
230-446 UUANITVUILLANIZAUIININIAINTTULAN 1(0-3-0)

(Chemical Engineering Unit Operation)

s UsAuEsuiau: 230-321 vianufjuRnsiannzyiag 1, 230-322 nanuuamsanemae 2

n1seenkULkaznaaaslusiunszuIuNITHENasingadeni1satelauIalasAUTaU NSV
WS MNSWAEN NNTEE NINAU MTaRe MIgaTLazgATuLAE

Design and conduct experiments in separation process by heat and mass transfer; drying;
mixing; evaporation; distillation; liquid-liquid extraction; liquid-solid extraction; gas absorption

ARV R

1. a3ungnannsnIsgaduazAmwINUsEavEA mvaIn1sgadulaeEegndes

2. SFenalmseuwisuazravestladenn 4 demseuwineseeeuwiuuumaliosgnies

3. gsuneMIanauUUTels-vesakarUsuiiuralannnsarinldegsgneies
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a. oSunenalnvesnisanslousialy wetted-wall column wazulduUsEansn1saneleu
wavasielussuudsnanlaegagndes

5. 95 UNUNANNITAN AV UNAINILVDUNAT LLazﬁ"]mmaﬁ’wmu%uquwﬁfuaamiaﬁ’mLLUU
Reciprocating plate extraction column lﬁaﬂﬂﬂgﬂéfm

6. BUNYNISHSUNANTALANY RANNITILABULUUTANUNS (?f'aLLUsViﬁwaGiaé’m'm'mzl,mimﬂ%q
szmenuUnAETdL U uazduInUsEAvEnmueamsszivelsegagnies

7. oSuevdnmsuazdunsumndudiudulfegnegnies

8. AuduAAmgMsianiUasulessumes Cationic resin 1uﬁﬂéau1é’asmgﬂ§faq

9. Wlusunsumeuiiuweslumslinrevideya uasthieueteyalunenummeasdde wgnies

10. Aoanslignsgniesiaznssussiiiu

11. Sinwzlunisviraududiu

12. fianusuRnveusosuildSuseuming

Students are able to

1. correctly explain the principle of absorption and calculate for absorption efficiency

2. correctly explain the principle of drying and factors on drying efficiency of plate dryer

3. correctly explain the principle of solid-liquid extraction and determine yields of
extraction

4. correctly explain the principle of mass transfer in wetted-wall column and calculate
the mass transfer coefficient of gas in the given systems

5. correctly explain the principle of liquid-liquid extraction and calculate for theoretical
plates of the reciprocating plate extraction column

6. correctly explain solution preparation, principle of thin film evaporator, factors on
evaporation rate of thin-film evaporator, and calculate for evaporation efficiency

7. correctly explain the principle and procedures for fractional distillation

8. correctly calculate for ion exchange capacity of cationic resin in soft water

9. correctly use computer program for lab data analysis and presentation

10. correctly communicate with others

11. have teamwork skills

12. have responsibility to assigned works

230-346 N1SHNIU ludaandn 320 ¥2lus
(Practical Training)
51893 IUIAULTIUNDU: 230-103 NSTUIUNITIAINTITULAL, 230-345 LAFIUAINNNSDUNDUNIS

U UNAEUIU

29D
Ce
)
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AnaudmAmnssunilunbenueeg fAnadsfutey Simuassesnategnsies 8 dUav
laitfendn 320 49l
Training in chemical engineering in organization approved by the department at least 8
weeks not less than 320 hours
ARV RHER
1. WouleanruimanguiliAasaluma fuiilunisiny

a 14

2. Fyuiuayinuszaunsalluaniniinaeuyinanuas

=

3. deaslaegegnieduasiusednsam
a o o @ A
4. WnweN1IIULluny

'
v & 1 W o

5. Smnudednd sjwiu Suiinveu

Students are able to

1. link theoretical knowledge to practical results in work

2. learn and practice experience in a real work environment
3. correctly and efficiently communicate

4. collaborate effectively with others

5. demonstrate honesty, dedicatedly and responsibility

230-445 @nnafnen 6(0-36-0)

(Cooperative Education)

5183 1VIAVLTBUNDU: 230-103 NTTUIUNISIAINTTULAL, 230-345 LHTEUAIUNSDUNDUNIS

UURunIAEuY

Aneugndenssuailuniienusieg faiaisndureu fivusszeviategiadey 16
dUanei w3 640 Flus Ussiliuwanisvhaulpeeransefivinusuiuaouuszneuns ieduaanis
YU u dndnwinesdiausliniUainardnrinsgnuasuaanisvinauadvasny sallvivaniu
U32Noun1suwase1anssiuine

Training in chemical engineering in organization approved by the department for a period
not less than 16 weeks or 640 hours, evaluation carried out by both the advisor and the
entrepreneur, at the end of operation student must have oral presentation and submit a final
report to the entrepreneur and advisor

ARV R

1. dmrilassouildsuneunneligndes

2. WeulssmnudmanguiliiAnualums foalunsvianu

3. SgusuagiinUszaunsalluanimuindonyinauase

4. Feanslaegegnieuaziusednsam
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5. 9inwen1svinaududiy

'
v 6§ 1 o o a

6. ﬁmm%aama U TUNATBU

Students are able to

1. perform the assigned projects correctly

. link theoretical knowledge to practical results in work

. learn and practice experience in a real work environment

. communicate correctly and efficiently

. collaborate effectively with others

SN 0 A WLWN

. demonstrate honesty, dedicatedly and responsibility

2) #3293B [N

2.1) ngudrdugaavrnssued Ylnsiadl Ulnsidey uaswaenu

230-451 JAINTIUNIINANTOU 3((3)-0-6)

(Corrosion Engineering)

3183V IVIAUSEUNDY : 13l

nufvesnsianseu wdluih laveinet uardvswawindouiliAsrdesiunsinnieu viauas
Uadevesnisianseu In1smaaeunsiiauazdnsinisianseu audivesing nstdestuuazaiuauns
AANIDU

Principle of corrosion; electrochemistry; metallurgy; material properties; impact of
parameters related to corrosion; type and cause of corrosion; corrosion rate and corrosion testing;
corrosion prevention and control

ARV

1. 3UngnaNNIswazamMRYeINsiansauldgnaes
. 9FunesURuLLaznalnvanisinniousiiaie lagnses
. BFUenANTgENIsinnTouuMINamans lagnaed

6 s

. Annudndliiieaduaznisussendauvmamansiunisianseulagnaes

. BBuemanNsvessUssgnAngulnsianseulummaimnenginssunistianseulagnsies
. BFUIEvENNISNINAgaUNsinnsaulagnas

. DBUNUBYENAUDIAN TN INA DU ﬁﬁsiamsﬁmm’aulﬁgﬂéfaq

. asuenannislumstesiunsinnseusiiamieg logndes

O 00 ~N O U1 A VW DN

_UszgndmnuimenunisianseuoutdgmmdmnssuaiiuazmaniMiAsadedlsignioes
10. Uszendlimaluladansaumediviuaislfgnses

11. Aoansleodrsgniesuaziiuszansnm

12. fvinwelunisvineunduiy
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13. finnufuiinveusosuiildsunouring duunsina
Students are able to
1. correctly explain the principles and causes of corrosion
. correctly explain the forms and mechanisms of various types of corrosion
. correctly explain the principles of thermodynamic in corrosion
. accurately calculate cell potential and apply thermodynamics theory in corrosion
. explain the principles and theories of corrosion for prediction of corrosion behavior
. correctly explain the principles of corrosion testing
. explain the influence of various environments affecting on corrosion

. correctly explain the principles for corrosion prevention

O o0 N O o B~AWVLWDN

apply knowledge about corrosion to solve problems in chemical engineering and
related fields

10. apply modern technology tools for data searching and screening

11. correctly and efficiently communicate

12. have team work skills

13. demonstrate honesty, dedicatedly and responsibility

230-452 walulagUlnswad 3((3)-0-6)

(Petrochemical Technology)

1
o w

wuzihvannsiiuguvesaaamnssutinsifeuuasUlngell nMidaveshiullngdeunisdisis

[
o w o

AumuazaziniuAy iwsvgeansidesdiuvedlsinduiniu dunsunsndaiidudnioguaniiduiu

1%
o w

3§ﬂ1'§%ﬂﬁaUﬂmﬂ’1W‘1§1ﬁu ﬂ’]iﬂébuLLEJﬂLLﬁ%Mﬁ’JEJmiLUSEJULLUaQIQJLaf]aSUEJ\‘i‘LHﬂJ‘u 15 LNUAATITNYA
guamnssuUlasiadl

Introduction to basic concepts of petroleum and petrochemical industries; sources of
petroleum; surveying and drilling crude oil; economic aspects of refinery; processes of
manufacturing crude oil products; analytical method of petroleum products; distillation and
petroleum processing; natural gas industries; petrochemical industries

ARIVERFEED

1. Wlatianuguveanseuiunsuaansinsideuuas Ulnsiadl

1%
o w

2. ilafatiiavenhifulingden msgaane gramnssuwasmaluladnszuiuntudnig
LLazmﬁmaaUQmamﬁaﬁ'}ﬂu

3. fienudilansdeuaduanavesisudmiunsnamdundnfurdlnsdey

4. Winaluladansaunalunsdudunnuiiiainsudinseddmsunsiausls

5. vhaunguizfessuilinnudniuiasdeasiuiiousiney
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Students are able to
1. understand the basics of petroleum and petrochemical production processes
2. understand the origins of petroleum, drilling, industry and oil production technology
and testing of oil properties
3. understand the molecular changes of oil for production into petroleum products
4. use information technology to search for additional petrochemical knowledge for
presentations

5. work in groups that require listening to opinions and communicating with colleagues

230-453 wadaslugnaunssuadl 3((3)-0-6)
(Polymer in Chemical Industry)
fugIuveanadiweiiunulaeaing audf wasUussnn srudanediuessssurAuasnediues

duas1ed nsUseyndldveanediweslugnamnssuail looidunensssueid lassasimiaeaiivay
94AUTENOUIBIENI5TTNVIR Uszianvandnfusienssssumansidmieludondyd nmswaugnsens
NITUIUNITHER misﬁugﬂmﬁmﬁmsﬁmﬂ Wsveaeu audinenen nlazaniinIanaveInaniuies

Fundamentals of polymer structure properties and types, natural and synthetic polymers,
polymer applications in chemical industries with emphasis on natural rubber; chemical structure
and composition of natural rubber, types of commercially available natural rubber products,
rubber compounding, production processes, molding of rubber products, testing methods, physical
and mechanical properties of rubber products

ARV R

- afugaNuINuggIiunedues Melunulaseaine audh wasUszinnveamediuessssy
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MFkaznadaTdLATIEIA
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aBuIgmNiugIu asdUszney uaselinveswanfasionssssmanadmingludondsly
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Students are able to

1. describe the fundamental knowledge of polymers in terms of structure, properties, and
types of both natural and synthetic polymers

2. analyze the applications of polymers in the chemical industry

3. identify trends in polymer innovations in the industrial sector
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4. describe the fundamental knowledge, chemical composition, and types of
commercially available natural rubber products
5. describe the production process and forming of rubber products

6. analyze the effects of compounding ingredients on the properties of rubber products

230-454 YAV INALULAENAINUTINW 6((5)-3-10)

(Module : Biofuel Technology)

AMIINYDINSHAMT BN T /N sudanw LLU’Jﬁﬂ‘ﬁUﬁ’]‘tﬂUﬂ’]iNﬁ@L%@L‘Wﬁx‘l%’lﬂ’ﬂ/\l/
ndsuian fmgiv madsudunadudomadinm/mdsnudinmiasgumaiivazduad n1suus
sUnAnSaeififyaduiivantaqudefiswenimandomasdinin msldfusefaselugnainnsa
fhetensdifinu UitRmsifetumswdslulefiva nisduamgidisaiisen mswaniiulnlsla
Fat waznTIATIeiRuaTRve NGNSl

Overview of biofuel/bioenergy production; fundamental concepts in biofuel/bioenergy
production; renewable feedstocks; thermochemical and biochemical conversions of biomass to
biofuel/bioenergy; value-added processing of biofuel residues; application of catalyst in industry;
selected case studies. The laboratories consist of exercises on biodiesel production, catalyst
synthesis, pyrolysis oil production, and properties analysis of products

ARV R

1. a%malﬁ'snﬁ’umiﬁwLﬁumusuaqwé’mul,%aL:waﬁamwmmméqﬂﬁzmwhm WAL AT MINAANE WY

2. Sinwidaiiunazdomeveanaluladndsuidemadaniweeg

3. e¥UIENanIENUTNTaM AT mHeAn N Taindslanluilag

4. @INTONAIU LK UNITNARDY LLawﬁ’wLﬁuﬂﬁﬁamsﬁL'ﬁ'aﬁaaﬁ’umimamL%@Lwﬁﬂ%amwlé’

5. gnsaimuLuIRansenLuUlsURAnTaIMAT A /NS uiia S esiule

Students are able to

1. describe the theory of operation of the different types of biofuel energy sources, and

how they produce energy

2. analyze the positive and negative aspects of the various biofuel energy technologies

3. explain the effects of Biofuels on the current world energy situation

4. develop an experimental plan and conduct lab works pertinent to biofuel production

5. develop the conceptual design of a biofuel plant

2.2) nguYiUIAINIINAMISUATINALULAEYININ

230-461 walulaganuaa 3((3)-0-6)
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(Ethanol Technology)

[ a a

Ardiuguistudamadanmanis givuasnsruiunisudslnodumeluladnisuan
LNIURARIENTEUIUNININT AT MsldUseleviuagnsussgndldioniuea wuiliduvesgnaivingsy
LON1UDA NANTENUReAILINEBY mﬁLﬂswﬁmmLﬁulﬂlﬁmﬂﬁqiﬁ%aﬁqmamﬂis:uL’e)‘l/nuaa

Basic knowledge of plant-based biofuels, raw materials and production processes with
emphasis on ethanol production technology using biochemical processes; utilization and
application of ethanol, trends of the ethanol industry, environmental impacts, business feasibility
analysis of the ethanol industry

ARV R

1. a%maﬂizmumimamLamuaaﬁgﬂmiwﬁmsﬁusqmml,asqmammm

2. UizqﬂﬁmmﬁlﬁmﬁmszmumwﬁﬂLamuaaﬁm%’ﬂﬁmmmﬂiium‘msLLaswﬁﬂ\‘nu

3. UNAUDINU éaawﬂﬁa&hqgﬂﬁmLLazmﬁUizLﬁu

Students are able to

1. explain the ethanol production process, both in community and industrial production

2. apply knowledge about ethanol fermentation processes for use in the food and energy

industries

3. present their work, communicate with the team correctly, and get to the point

230-462 YUANISLRNIENUIENINBIYNS 3((2)-2-5)

(Food Unit Operations)

Uszlnnvede1nis Uisenadlussuuems nszuiumswlsiuenns mMseenkuulaziaun
ufmﬂiium‘mSLLamizmummﬂi‘gﬂﬁmauauaﬂGiamméfaﬂmisuaﬂéﬁiﬂﬂLLazmmﬁuaﬁﬂ AANTIUNIT
SousluduGouuasiosu filiimamneenms

Types of foods, chemical reactions in food systems, food processing systems; food
product and processing innovation design and development in response to consumer needs and
modern trends; classroom and food laboratory activities

ARV R

—_

S landndamionmsuseinniie wualtaueesems nlvede1nns wasufisenaillussuy
913
2. 1ihlauardinsesingzuiuniserws gunsalems waznagndnianisaanniiieadesdiv
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FAFINNTIIUDINNT
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5. genuuULazimuHAns eI duuinnssilvliflentsiansarludandyd

6. vnnuduneyarauazduiilunisltlofiuazirdesilodendvialunismsadey Tnsei uas
UNAUONAATUNDMT USENDIMNTUAENTZUIUNITOIMNT UaENagnsN1InaINeIMNT

7. Wl AguasUssiunieasesssuvesrnulasnduvesomsuaznislssuenms

Students are able to

1. understand different types of food products, food trends, food chemistry, and chemical
reactions in food systems

2. understand and analyze food processes, food equipment, and the marketing strategies
involved in the food industry

3. design and develop new and innovative food products for commercial consideration

4. understand and analyze food processes, food equipment, and the marketing strategies
involved in the food industry

5. design and develop new and innovative food products for commercial consideration

6. work individually and as a team in utilizing IT and digital media tools in the investigation,
analysis and presentation of food products, food companies, and food processes, and
food marketing strategies

7. understand the importance and ethical issues of food safety and food processing

2.3) NENAYINIUNTTUIUNITUBLNITIANTS

230-471 wAlulaguazn1sinnIsNaseu 3((3)-0-6)

(Energy Technology and Management)

aouni1sainsldndsululanuazuualiunisudsuwdain1sldngsanu wlauigwuuimun
NAUNALNULAENAIUaGntuUsEmnelne mmﬁﬁugmmaqLma'awé’qmumm%amﬁwlaa%a Toun
Wasidon druiiu Messsued Aol omasduase wamdsnunauny Tdun ndunundsening
WELaN WEHUT WEudamae wdsumaden leun wdunudundes warnuwazmaluladues
wsandlvl wu wdanulslasion wadilowds uasndnuiuadesiulml naesaumelulaindsnuuas
NFIANITNGNUY TINRINTUTZENALTNUTZUUNAINUFURUUAN 9 WagwuInIen1sInn1snasudmsy
WARLUTELNULABINGNU

Global energy situation and trends in energy usage, policies and development plans for
renewable and alternative energy in Thailand; fundamental knowledge of fossil fuel energy sources
including petroleum coal natural gas and synthetic fuel gases, renewable energy sources including
solar, wind, hydro, and biomass; alternative energy including nuclear power; concepts and

technologies of new energy such as hydrogen energy, fuel cells, and next-generation nuclear
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power; energy technologies, energy management, application of various energy systems, and
energy management approaches for different energy sources
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Students are able to

1. describe the global energy situation and trends in energy consumption

explain fundamental knowledge of fossil fuel energy sources

describe renewable energy, alternative energy, and new energy technologies
recognize energy management planning in industrial plants

identify the use of measuring instruments for energy conservation in various systems
explain approaches to energy conservation in different systems

demonstrate teamwork skills

use information technology to research and present information in class

W o N o kRN

demonstrate ethics, honesty, responsibility, and punctuality in work

230-473 walulagnisaruaunaienisanAgmsuliauasiuazeas 3((1)-6-2)
(Air Pollution Control Technology for Gaseous and Particulate Emissions)
noufuaznannisiunisanduns suwfinisilvldenuvesgunsalavauanizuaiuves
91nA dadndudu frinses indesdusynaliinnazneusislniinaing in3ssfndueynielufinele

L3 (% A

sadaFeth nodutigadunazvogandu Jadeiidsnalunisidenvinvesgunsairmuny

Principles, operations and applications of air pollution control devices; cyclone; fabric
filter; electrostatic precipitator; wet scrubber; adsorption column; and absorber; factor affecting
control equipment selection

APV R

1. dhlafugiuresasvudouaniug g

2. Wihlanuguveansudesuaiviaziuazeos
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Students are able to
1. understand the fundamental of gaseous contaminants
. understand the fundamental of particulate emissions
. use appropriate control techniques for gaseous contaminants

. solve air pollution control system with a given flowchart symbol, diagrams

2
3
a
5. apply hood operating principles to solve the problems
6. solve the explosive limit concentration

7. solve the problem related to the operating of adsorption technique
8. understand the operation principles of electrostatic precipitator

9. can calculate the emission rate from any air pollution device

10. solve the problem related to the operating of wet scrubber

11. solve the problem related to the operating of cyclone

12. solve the problem related to the operating of fabric filter

13. communicate efficiently

14. show responsibilities to all tasks or given assignments

230-474 M3A0a1SNI9IAINTIUAT 3((2)-2-5)
(Engineering Communications)

NITENUNIIAINTIY ABUENYITBIAUBLATINU MItdLauslassy n1stdutigdlalasany
Engineering report; concept project proposal; project presentation; project pitching

ARV R
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2. doanslogagniosnariiuszavEnm
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Students are able to

1. use technology to search, analyze, and present information effectively in both
engineering and other fields

2. communicate accurately and effectively

3. act as a good leader and follower, and work well with others

4. demonstrate responsibility for assigned tasks and attend classes regularly

230-475 yadvmalulagnisandusasnisidansuaudmsuianssuall  6((4)-4-10)

(Module : Carbon Capture and Utilization Technology in Chemical Engineering)

nansznuveIniIslanvaosuiigais usulaoanlaa nisUszidunisvanda o
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Impact of carbon dioxide emission; assessment of carbon dioxide emissions; bio-circular-
green economy; carbon neutrality; zero carbon emissions; carbon capture technology; carbon
storage technology; carbon dioxide utilization in chemical engineering; carbon capture and
utilization process design; chemical engineering laboratory for carbon capture

ARV R

1. vanuansenuannIsuanvassiiasasuaulnaanlents
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Students are able to

1. tell the impact of carbon dioxide emissions

2. evaluate carbon dioxide emissions
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3.tell the meaning of the Bio-Circular-Green Economy, carbon neutrality, and zero carbon
emissions
4. choose the appropriate technology for carbon capture, storing and utilization
5. appropriately utilize carbon dioxide in chemical engineering
6. design carbon capture and utilization processes
7. correctly operate the carbon capture laboratory

2.4) nguArIn1suszandlusunsuAaUNADS

230-481 NugilUsunsupeuiamasdmiuianaad 3((1)-4-4)
(Basic Computer Application for Chemical Engineer)
Tusunsumeufimosiugrudmiviamnaed nislilusunsalunstinsgideya nisldlusunsy
dwsunsdnnniidenadesiunumdanssnadl msldlusunsudmsunissiaesnseuiuns
Basic software applications for chemical engineers; application for data analysis;
application for chemical engineering calculation; applications for process simulation
ARV RHEE
1. denldlusunsuiigndfeamnzaudmiunuildsuueumneg
2. Tusunsulunmsimeideyalagniemansay
3. MlUsunsudmsumsmuniiaenndesfunumdmnssuniilignios
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Students are able to
1. select computer software correctly and appropriately
2. use software for data analysis appropriately
3. use software for chemical engineering calculations correctly

4. use software for process simulations correctly

230-482 M3dassUsingnsainadansvaslnauaznisanemanuioy  3((1)-4-4)
(Fluid Dynamics and Heat Transfer Phenomena Simulations)

sruumslvadmiunudndmnssued fugusngnisainisdieleu uniginamaniues
Ivadsiunn sudeuisinludiequ wwudassnnuiutu uwuiasswedlvaassin nguioatives
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warmansvesivaldsmualunuaiuimnssuail

Flow systems in chemical engineering; basic of transport phenomena; introduction to
computational fluid dynamics, finite volume method; turbulence model; two-fluid model; kinetic
theory of granular flow; volume of fluid model; discrete element method; applications of
computational fluid dynamics in chemical engineering field

APV R
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Students are able to
1. describe the flow systems related to chemical engineering field

. explain the basic of the transport phenomena

. explain the fundamentals of computational fluid dynamics methods

. apply the finite volume method correctly

2
3
a4
5. apply the turbulence model appropriately to the system studied
6. apply the two-fluid model appropriately to the system studied

7. apply the kinetic theory of granular flow appropriately to the system studied
8. apply the VOF model appropriately to the system studied

9

. apply the discrete element method appropriately to the system studied

NauNYaNLAY
230-491 oA IAINTTUAN 1 1-3((x)-y-z)

(Special Topics in Chemical Engineering |)

' [N
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ﬁ”rﬁjalﬁlmﬁﬁ]ﬁguumu’lauslﬁ] Tuanndgnianssuad MAeavesiunisundaymilunssuiunis
Amnssuadlagldudnn1ANUIAINTIY ANYIENERT LavALAAIENS mmﬁawﬁmﬁmumﬂumnﬂ 1
TnEAMUTILTOUVRIAMENTTUNTUSEINAMEIAINTTUAIENS

Current topic of interest in the field of chemical engineering that addresses problems in
chemical engineering processes by applying principles of engineering, science, and mathematics,

as specified periodically by the department and approved by the Faculty of Engineering Committee

230-492 FUaNLAWIAINTTULAN 2 1-3((x)-y-2)

(Special Topics in Chemical Engineering II)

#tel3 oslagUudiunauls Tuaivndvnimnssuad AAgatesiunisesnuuulssiuma
gaamnssuadneldifeulunisianues laedidsieniudasnds 01dreunly dandeuuas
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LATEFAIENT MINNINTFIUAING puianvivimuadunsiag W lnganudiuseuvesamenssunig
UszaNAUEIAINTTUAERS

Current topic of interest in the field of chemical engineering related to the design of
chemical process plants under real operating conditions, taking into account safety, occupational
health, environmental considerations, and economic factors in accordance with international
standards, as periodically specified by the department and approved by the Faculty of Engineering
Committee
230-493 WatontAvIANTsuAdl 3 1-3(()-y-2)

(Special Topics in Chemical Engineering III)

vhtedestagtuitiaula Tuaudvimnssuadl Metesiunisesniuy naaes Aiase v
wazagUdeya iefigaauigiudmiuusulssnssuiunmsmeimnssuadl suftarivdvundy
A5179 W TnganuiiureuresnmenssunsusEdnuedmnssuaans

Current topic of interest in the field of chemical engineering involving the design,
experimentation, analysis, and interpretation of data to test hypotheses for the improvement of
chemical engineering processes, as periodically specified by the department and approved by the

Faculty of Engineering Committee.

230-494 iadaniAwIAINTIULAL 4 1-3((9)-y-2)

(Special Topics in Chemical Engineering IV)

hioiFestagiufitnaula lumuiviimnssnad MAstesiunsuidgmlunszuiunis
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mmﬁawﬁmﬁmumﬂumnq U TngauiusouresnmuenssunsUsy Ay MmN ssuAmans

Current topic of interest in the field of chemical engineering related to solving problems
in chemical engineering processes by applying principles of engineering, science, and mathematics,
in conjunction with experimentation to test hypotheses, as periodically specified by the

department and approved by the Faculty of Engineering Committee

3¥1UIN13
230-218 ﬁugﬁum\1qsuviwaﬂﬁﬁﬂ%LLaznﬂilwa%aﬂﬂaﬂlwa 3((3)-0-6)

(Fundamental of Thermodynamic and Fluid Flow)

fugruguvmarans nodefintuazngdofiasosnmummanans wnfnuazanaudd ey
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Fundamental concepts in thermodynamics; the first and second law of thermodynamics;
basic concepts and basic properties of fluids; fundamentals of fluid statics; fundamentals of fluid
dynamics; characteristics of fluids such as laminar and turbulent flow

ARV R
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Students are able to

1. explain the principle of thermodynamics and properties of pure substances

2. explain the principles of work and thermal energy and calculate work in various thermal
processes

3. apply the first law of thermodynamics to solve the engineering problems apply the
second law of thermodynamics to solve the engineering problems

5. explain the principle of fluid mechanics and the properties of fluids

6. explain the static fluid

7. apply Bermnoulli’s equation to solve the engineering problems

8. apply the principle of internal flow to solve the major and minor losses in the piping
system

9. explain pump types and principles

10. be honest, responsible, and professional in ethics

230-219 gaunwaAansuazn1sanemAINau 3((3)-0-6)

(Thermodynamic and Heat Transfer)
51893v1UeAUREUABY : 200-114 ialiWugudmiulaIng
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mans JULuUNsanemausau 15Ul MIHn NMSWKTE wargunsaluaniUiguauseu

Thermodynamic properties of pure substance; work and heat; thermal expansion; the first

and the second laws of thermodynamic; heat transfer model; conduction, convection, radiation;

heat exchangers

APV R
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2. BhuneiiugIuFosnuwazanufou uazanusarmanlunszuIumsene 1e

3. Uszendldng deivilsvesgummamanslunisuidamls

4. Uspyndlingdefaososenmmamanslunisuitamle

5. g5unevdnmsiiugunsenelouauseuls

6. O3UNENHANTIUNITUIANLTOU LAZEILITOAIUIUNITEIBIOUAIINTOUMEAIIUATUNIUNIS
ALToU (thermal resistance) 1a

7. oSwnengAnssunisvnanusouuuutiduneluwazatuenld uasruinduUsandnisdie
louanuseudmsunsmanusouuusunswing o 1a

8. o3unsviiauardnuarnsitnuvesgUnsaimsuanidsuanufould wagannsneenuuy
uazidengunsainmsuaniuasuaufeuls

9. frwdednd Suiaveu uazilesserussaduinTn

Students are able to

1. explain the principle of thermodynamics and the properties of pure substances

2. explain the principle of work and thermal, and calculate work in various thermal

processes

3. apply the First Law of Thermodynamics to solve the engineering problems

4. apply the Second Law of Thermodynamics to solve the engineering problems

5. explain the basics of heat transfer

6. explain the basics of heat conduction and calculate the rate of heat transfer using
thermal resistance

7. explain the basics of internal and external heat convection and calculate the rate of
heat transfer coefficients on various geometries

8. explain the types and principles of heat exchangers, as well as calculate and design them.

9. be honest, responsible, and professional in ethics
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1) Chetpattananondh, P., Tabtimmuang, A., Prasertsit, K. (2024). Enhanced Glycerolysis of
fatty acid methyl ester by static mixer reactor. ACS Omega, 9(38), pp. 39703-39714.

2) Attahiran, W., Prasertsit, K., Photaworn, S. (2024). Optimization Using Response Surface
Methodology for Biodiesel Production by Double-Pipe Static Mixer Reactor. Journal of Ecological
Engineering, 25, pp. 142-157

3) Thipdech, A., Prasertsit, K., Photaworn, S. (2024). Enhancing biodiesel production in
stirred tank reactors through the implementation of a baffle array: Creating a reactor with unique

characteristics. Bioresource Technology Reports, 25, 101748, pp. 1-11.
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anthocyanin from butterfly pea flowers (Clitoria ternatea L.) extract using foam-mat drying, Food
and Bioproducts Processing, 145, p 105-115.

2) Tabtimmuang, A., Prasertsit, K., Kungsanant, S., Kaewpradit, P., Chetpattananondh, P.
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1) Koti, A., Khongprom, P., Ratanawilai, S. (2025). Catalytic pyrolysis oil from Landfilled
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1) Trisap, W., Photaworn, S., Khongprom, P. (2025). Impact of Hydrocyclone geometry on
glycerol separation efficiency in biodiesel purification. International Journal of Chemical
Engineering, 2025(1). pp. 1-18.

2) Attahiran, W., Prasertsit, K., Photaworn, S. (2024). Optimization Using Response Surface
Methodology for Biodiesel Production by Double-Pipe Static Mixer Reactor. Journal of Ecological
Engineering, 25(4), pp. 142-157.

3) Thipdech, A, Prasertsit, K. and Photaworn, S. (2024). Enhancing biodiesel production in
stirred tank reactors through the implementation of a baffle array: Creating a reactor with unique

characteristics, Bioresource Technology Reports, 25, 101748. pp. 1-11.
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