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PLO 5.2
8B [L NIJINKONE &Il NIEAKNIAT &8 O 2.1
I hkl EOrI KRl €61 JOK&KNE
8C|LNINKT &éSNITKBileegiNeJ &I ¢ 2.1
e SNI I Ak NJ 8ARIT T I ceh ©
S8D|/LNINKTI NEO]j T OOkNIIEO]T 24
' KRDFENIT I N&EA] eh © 3.1
SE|LNJNKT Eg6BDKNOeKDr t EJ 2.4
oeh 6 5.5
8F [LNJNKT ] KNj n EOKQNHgML kBB 2.5
6|nyr61Khjréiﬁ]|@mmH 3.3
] KNEGENKHQT fir ENh&nRI
PLO9 L NI NKT | KNjOKENT GidEgnaEoNeKK
Sub |9A |[L NJ NKT &OINGEEEHI I rEJJEM H{ 2.4
PLO ENjGkNGeJnT arolr INNLIJ G 3.3
5.5
9B [L NI NKT ] KNJ nET Q& ENT h 2.5
KO ODFf nNEST INNL J 3.3

5.5




JNI K
j KKAT TeQBENKGEKNHKRO ® I ~ENI§?
| NJ o
& [LEE |
9C [LNJNKT ] KNJIQEEKOQEG BRKU | 24
TNNEf O EKNY I T ENKI NL 3.3
5.1
5.5
OD [L NI NKTFnNI O6énjl OOKkN( 22
(Process Flow Diagram, PFD and Process an 5.4
Diagram, P&ID)
OE L NJ NKT 0 énjoliolrkK Kl I 2.4
| NLT EKKJ eh 6 2.5
3.3
PLO1/ LNINKT I EOOKkENKNNT T EK
| NLI EKKJ®6eJnod: Nr | &l |
Sub |1I0AIL NJ NKOK MEONT 6 e KNEF Bl 2.2
PLO 07T DRIFET ©I
10B|[L NJ NKT | F EQK NIt Inq IEJKIH@NT 2.2
07T DRIFET ©I
I0CL NJNKT FFEOTTEKNT I T EN 2.2
(conceptual design) 3.3
IODL NJNKT FFEOTTKNTTEITEéE 22
10E[L NJNKT LKn|] ' Nj Kk nr oef]® 2.3
| K N@pedgntet design prablanisy NOknN1 2.4
| NKARGINEr cch ©3 K] T INOKI| 25
3.3
PLO1]| LNINKT R REI 66T RTOnRQE
TNJI NT AT NEI NLI EKKJo e,
Sub [11AlJnel NJKO®1 DRI gNI &I EN 2.2
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JNI K
jxxﬁ.@mémﬁmgmmmméehfggg
& [EE |
PLO (Engineering Heuristics)
11BlJnél NJgSNIT NGCGESENKIEy B 2.2
T nijehel] nNET OET eI E
11ICL NI NKT OE©®xé | PGIENKDBIN{ 2.4
Ok NI, KMKEIENNN B IER AIGEGOIENBL| 2.5
LNLT KQT n [E’KS &N iE1das el 3.3
El ENGNK|@®EN] n ET Q&g ©1 N1
I SNT Nj 1 kT N”Em{xe KNKNEf]
ENT EENNKK [KKNNT n ET GRAEGNEII Kcen
I NEKNOK | K KT mNE T8 GUET n BRKENEIM TT K
6edn
PLO1] LNINKTTSNENT 6h] ] nhTl K
Ok NI K AEENI
Sub [12AlJ A é NT LSNT nEOOk NL NI NK7] 3.1
PLO | NLIT EKKJ 4.5
12B[L NI NKT | KN] n ET Q&§ &kWNriH 1.4
 ©F E] GNT AT NENKOOgn(Msm 2.2
Ok NLNINKTFFEOTYTEKNY I | 33
12CL NI NKT | KN] nET Q&g of k n 1.4
LI Nr BRINENBIEH 61 Kk A EENT 3.1
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13
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14
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K
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22
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GI NNNONNL NET KOOERKI LNLT Kaod
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23

LNINKT T OKANENKEe | NJKOIOME d e

@9

LNINKT I NoeKNNAh GRKNDEBBEE KNRGE R
6] KOEKJél Ji1 NI 8T KQoOs] RIT el

@9

LNJNKT E&§ ©el NJIE ENKY NINT Bl EN @] OEN

31T AElI NT NE] PGGN

@)

Jnel NJéNhlF T nNEJAl NENKHAGNHI Ar

32

LNJNKT KIT KIEKQL h KINRNDIR NG HENNRNKO @

33

L NJ NKT @KN O Sldiee [ KIGINNIH SINDJOE KK D g
KIi JTnEENKE§eé&elJOk] KNEFT ENKT

39

FBENTTTNENKOKNEI NIJJ nhljnnl EIE
'KREFETnt]FrhlEéeqél NIJKOOGENESHhNJ

39

LNJNKT LNRDT éOl é6FJ 0K Ok NEINIKIS KK ¢
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INTKGNT | KENKGKR] 1 KOBT NJGEHHAQE |

O]l knArjlOOEk NEI €@ @k NI &l J n OF

4T A"El NeT NJLAnJdJi nlTTQKNITQNET neecx

@) LNINKT LDr I LONKNEANTIENKKG ntJ & 1T TNA ralRy
] KNLINNJ WKjINEg ©eil NIKOOEI L N& NI N
@) LNINKT O] RTj OBKNOKNr JOLhE]) KNI
OLhEEenh] NT ] nNEI 0BRRNEI ®BRERBS
El ENKOE®| PGI NLT NT ENKHQT n NEO¥
@) LNINKTI NEO] T OKNKAT ONNBG I €6k &N
Tnkdal Nrt E
) KOeen Bk NUNEONU®&NKNT g Nhgl T &I ENE
LNjNKTlKﬁTTnloKN|SNENNKmmmmm
] nNESTI INNLIEAT el NIKAT | NAgI T
@5 JneNTLSNI nEel NJ KO N BWNKIK Al Bhl eNNC
5l nEl NENKI N6 Ok MNEINGE) BB el6d & Q @l
G) Jnal nEl NAL ENIKKEG OEmREd iSINSGNN i) @
G) JAT AE|l NE ENKI N6 e KNNTI qQépPhl BKK
OEfnrjl 86l Eceh©F ] nNELKONEL KKeé(d
G3 LNJNKT ] KNj nET qddgred!l reléld Brkj] cah &)
Gd JAT AEl NEl ENEKNKROoEENKOOKk NDBKKNKHE
G5 LNJINKT EHOdé KDnDir MTE]T NDLNE N THIeKFMIO 1 ¥
| NLIEKKJilwroEnrjl &0 E
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20 T 1 AhT N] KAT ] KnE

OJEINK/ASH KRINNJ Ek] nl 1 ( I k ATEARYINIT n
1.0] TENKI AhT NI K11h SNST NT ENKI|[1Ilr k A EL OT Kj n
JNT Kg NCénpliajektoltt & EI k AEL OT K|] KNO6T L Ok NJ N

Thai Qualification F&newbrk
INT KgNT Lij NI NL

L' héek O EENRT
INT KgNIT L NEK
12 KnT | KnEGST I
KNj I NgNEI eLr
KNJ NJ NI

126 f NJ1 mnE:1 I @
T AHANT 6 & ONIT

20 TENKT NAT NJE
El h ONT J NT &g T

ITardEnrjieerE

2] K ENKI N& NK
'k nEL OT K& NE

30] 1T ENKT NAT NJ |
I A RE L KKOM\E §lnA Bl
ENET nEI KNJTir
i 06 KNEI ¥ ENK

31h SN T NT ENKI
Kk ANELOTEK® | RI

31él NJ1 nE! I @

T AHANT 6& NI

2] KENKLNET 1

I JIBKNTAT DN IKENKHMEBNOLU MNE [ENNEK OOk NG é K I
1KNT T ENKENRENKLNEI N
1.IKNT T O
KNT T ENKENRENKLNEI NI fir E§g ©CEl ENK
LENKénhﬁmmumEummmle
JAENKENhENKORE] hREKRIT jRgERDEK
MENKéTfﬂ”iéeﬁjErTnijIENTETKNTTTi
eJndn
2ENKhSNOT NT ENKIkAnELOT K
21 91T K NEl ENKhSNST NT ENKOKn] T ENKL I
AT K NKNGENK] ET N



19

22nHLIT AT NEl Ej] O66&ONLNEI NO

221 6 ELSNOKREENKLNE| NKNhAT InAT ] J
L NKNENK & Kgnq T 4 abeare THIN lEBNKEHKEPLINI LN 1K a
| KNENLT AT T AT KT Ar EKNT KI ELME] NT NE N

>

ERNL F T KNAAnT JAT] ILNE] NTFT | kNj
222 nNI ENKénhokNRDIFET NJ 6 EHEMEO & BN
KNOT njiéelrTAnEenT ENKenhokNDI E&F Eéfrf
23 PGI NéelrET AELNE|l NOKEG & &N
TAELNE|l NOERKERNT Na D a NPBENKO K] |
KNhnAT Ol r]hJL’nE! NT frJnkKO] OT 7 OT ET nN
IJNE&NRT OKI JTAREJRENGEKKIT AREENKDS
T KNI NEST KNMNE HOT I EENET ARTAELNEIl NI
6KﬁITETI6IEOKnJIéKNENKLhE!NéNETS
2 K] n q&nENKm@mmémﬁ@mmmEmﬁE@“HG
ZAEK] I QJEI ENKhSNST NI ENKS1 Dr I OE
hOéxljrquEEKegNhoru|-NéNquiﬁr1|pn
24Ek] nl1 1 QE ENKOE®©®e| PGI NA©ONIT | DR

I A"ELBE| NOkNj OBLSNOKReéE
: ESNT I TTAELNE]
2559] 2560| 2561] 2562| 2563

| 1 40 40 40 40 40
| 1 42 40 40 40 40
gART | I| 45 42 40 40 40
gART | || 33 45 42 40 40

KI' JO | 160 | 167 | 162 | 160 | 160
éeNhi nNé&N 33 45 42 40 40

Bt BdKHMfH@I NJi1 Ke
A
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26E7T | KNINAT NJOj I
261ET | KNINHKINTOKA T

FAT KNeéenN j Ne ENK | I ENKL
éenNiT SBKH)REN 56000 NI 11P00F N1
eENNEj§OenNj I 44800 Nell
KNj KNG | | 1 EY ] KNJNH

M) 2559 2560 2561 2562 | 2563

enNOkn NI 17,920,0 18,704,0 18,144,0 17,920,0 17,920

KI1 JO| 17,920,0 18,704,0 18,144, 17,920,0 17,920,
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262E7T | KNJI(INHKN] & n Nj O

DAt . o ] | ET ] KNJNH
Il hok 2559 2560 2561 2562 2563

lenNE& ©e nl 6,236,1 6,610,3 7,006,9 7,427,3 7,873,0

OENI 6h DI I} 55680 5,902, 6,256,4 6,631,5 7,0294

Ll AI2ZWNENK 6681 708,2! 750,7{ 795,7{ 8435

2enNE&go©énl 48003 4,996,1 4,856,2 4,800,3 4,800,3

22 nNT 7T Ol 324,00 324,00 324,00 324,0( 324,0(

2ZnNGEG OL 1 640,00 6680 6480 640,0( 640,0t

23 N NI AL hn 240,00 250,5( 243,00 240,00 240,0(

28 nNLNT N§ 240,00 250,5( 243,00 240,0( 240,0¢

2 Nj &mN§jel 3,356,3 3,503,1 3,398,2 3,356,3 3,356,3
I DRT g NI

3KNJj & nNj &l 4,800,0 5,010,0 4,860,0 4,800,0 4,800,0

KI J1 hnREL NF15,836,416,161,4 16,723, 17,027,6 17,473,3

enNE§O&nNj 9897 9950 103,2{ 1064 109,2

e n NOEHKErhj i 103,468

KN] KnY I nEHf 20835 2,087,5 1,420,7 892,30 446,6¢

I N] SITATREQAOICR O AT KNé n Nd&s N & kiNjj 1T ENB&
27TKNT T ENKLNnE| N
OT T §nRTOKA] T
28ENKOT A]JTS6FTTTnnij ENT OKBNIRNGNOK NE
ENK3T A]JTYTO6FTTTnij ENTOKNKN] I NgNKN
6] RT ce) TI NI K NNSKTrY JOTT JelBmh 36 & B IK i A N K 1 1
GNe@T I EO
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3r k NELOT KOk NI NeNKj qj 6eL 1

31 k nELOT KO
3L1E SNT I T T T nij ENT KA48ITTHINHITENEL OT K
3126 e KELKONEI k AEL OT K
Er Ji ni NgGNLME|] NBAr T &eni j ENT
&l Ji nl NgNOGI NN111 T ni J ENT
| NgNi I*RT g NT | N&LI EKIKgIl j ENT
I NgNgni 54 [T nijENTO
I NgNoknDIE 6 T nij ENT
el JI hi NGNOKkNFESBKAT ni J ENT
31BKNNG N
el NJIJINjKIhaL)] KNéeSNI NgN
CHE ' IN] TEBkEnnJ i NgNI NLIT EKKJ®
CHM W EknnJi NgNoeéeJn
GEN W EknnJi NgNLNnE| NT Ar i
LNG W ExknnJdl NgNijN| N
MEE W Exknndl NgNI NLI EKKJ 6
MTH, STA W Exknndl NgNeaNT LNLT K
PHY W ExknnJdi NgNUDhLNEL Q]
EEE W Exknndl NgNI NLI EKKJ ce
PRE W Exknndl NgNI NLI EKKJ I
ENKESNITAKIALT NgNGIKE notkh Np K& EK
I N TNEOKNARAT §gnRIT | I
6hg ©21 NGNKNHAT §ART |1 O
x =3 NgNBNHhAT gART |1 O
X = 41 N§ N& N | gNagR n @ NOT tNTON B K © &
X = 51 NKNAhil ] EKNGGNT Kia OF KRNI | KN
K AELNY OT INJTNnErIJini NgN
6hg =0 NGNOGERr @BRT g NL I OEKENKe &n
x =1 NgNaBwgWIJERNT § &Dn
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KNJ I NgN
EIrJinl NgNLNEI NTArfl 3Tl T nij ENT
i NGNT AEé&nRT 51T ni ] ENT
eSNT I(TKH oMM ENNOOI |
LEknnJIl NgNLnpé&r k NT NJAjJ
GEN 10k L nEI| N 1(2

(Physi¢aducation)
zEKnnjiNgNénFﬂ|§KjOéKﬁmil<KJ$|Eh
GEN 1111 n| J QEAT I Kk NE&KN] X006 T Ko 1 N

(Man and Ethics f Living
3EknNnJI NgNENKOKA]T T KOOT kIl hgnl NT
GEN 1PINE| NENKGOKn] T KOBOXIBENKOE 9]

(Learning Brnablem Solving Skills
AExknnJl NGgNENKéNhIF ] nNEJAKNT T O
GEN 231 n L8 KK] QOlI nEél NJ&33dBh O0O00

(Miracle of Thinking)

' J NK RICENEN O] NENKS KAGEN 23O @ Q & ME N K
el NJeNhO6|] RT ENKY AKRNENKSLDRAF |
5EKnnjiNgNénFmrnwﬁxmeiNjENjo
GEN 241 NJERENJOIrnEgni NX3mO OO0

Beauty of)Life
6.EknNnJI NgNoT eé61 6k]j noOlilnl EKKJI O«
GEN 3EINKT KNI NK&ENnhENK] n&3 Jn Ok Nij

(Modern Management and) Leadership

7EknnJdi NgNijj NI NOkNENKLDRr I LNK
LNG 166 NI NF AEEKk] 6 §NEI NgaENKL SNI K
(Academic Englidkriaational Students)

~

LNG 106 NKIJPEOKNENK|I Oh o §g¥eg NgNENK
(Academic Listening and Speaking)
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LNG 12 NKIF nNT Ok NENKo&nj 33066 NEI Ng N
(Academic Reading and Writing)

ngl  BEhNE fOOH @K E ¢
hOGnr EFN&G| R
|

~

Nf 8lgNijg NI| NI n EEQINITT
ﬁ[ "NJ I NgNijN| NESNT T

~

| NG NT AEEAT 6k NI E 6l TnlijEN
6h] KNj] I NgNT ©F EeInlj On& Eknndit
LEknNnJIl NgNLnpé&1 k NT NJnAj

GEN 3BINKI nhT NLnpé&ij Ni OF 7 ¥38 gqKi J OO
Holistic Health Development

2EknnJl NgNén#HT KKJO&KN] T KKJ &l EN

GEN 2LIKAn§GNOLK| gEN&:I | 633 EOOOO
(The Philosophy of Sufficiency Economy

GEN 381K NJ] LNLT KQE LrhEéeJddg | NTj NL
Ethics in Sclgaseel Sogiety

GEMIIENKI AnhT NT nék NEij N1 RNENK | Oh
(Personality Development and Public Speaking

GEN 40NL T KQOk NL Nk ] NEI EXRBh SN T NI
(Science and Art of Living and Working

3EknNnJl NGNENKOKA]T KOOT klFhgnl NT

GEN 3RIKNI AT NLNLT K@ NKJ 3386KJ 0000
(The History of Civilization

GEN 4PN EeJLNLT KQiT OKANEXRROOOO
(ntegrative Social ciences

AEknnJI|I NGNENKéNARF]T nNEJAKNT T

GEN 3311 n| j QQEAT ENKEg 606!l 3 Kk O0O0O0
(Man and Reasoning

S5EknnJl NgNénHéenNOk Nél NJENJ

GEN 3410J N] PGGNI ©F ET Nr 1 30 0000
(Thai Indigenous Knowledge

GEN 4841 hT1T 1 KKJ Ok NENKI nl ®89 nrj i



26

(Culture and Exgursion

6EknNnJi NgNoT e6T1 6kjJalinl EKKJI Ok N

GEN 362 é61 6 k] nOkNIT I AT EX®8I 61 Dr | E
(Technology and Innovation for Sustaingble Development

GEN 383NT I NTJ NENKERNhENKZBEOOO
Managerial Psythology

7EknnJl NgNijN| NOkNENKLRr I LNK

LNGI2IENK O3 K] T ij NI NOk NI n®6) KK J
(Learning Language and Culture

LNG 1ENKO K] T ij NIl NFAEEKk3oBeeI JT1 0L
(Engligirdugh Independent Learning)

LNG 2BInT 1T Kinf NOI nEENKI nJBeO O
(Reading Appreciation)

LNG 2BNK O] k61T DRI ET 61 OOZB09
(Basic Translation)

LNG 2BNKIFnNT FJ nNEJnAnl Ne¥BBEENHO
(Critical Reading)

LNG 2B®NKLDr F ELNKKNI T nNEX386h 1 T KKJ
(ntercultural Commynication

LNG 285N| NIF AEEK]| 61 RrF ENX286) J g1 O
(English for Community Work)

LNG 283N K I n N iIOKrNIEANIKNM BEINSG NG R& EI | N
(Reading and Writing for Career Success)

LNG 294N| Noel 1 61 Dr I ENKL DB NKOK NE
(Thai for Communication and Careers)

LNG 295n E| NENK 1 Ohij NI Nocel §309
(Speaking Skill§ in Thai

LNG 296n E| NENKO&&nj I ij NI N¥D9
(Writing Skills Jn Thai

LNG 4i0N| NIF AEEK| T n KEN& 03309
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Business English)
&0 Ji ni NgNO GI NNO Ny T ni 7 ENTC
| NgNi DRT gNT I NLIT EKKJ 50 T ni j ENT
€SNI I(THHIGNH ENNOI T

CHE41 FpHILKLNLT KO 3($6)
(Thermodyndmics

CHE’/L [T aLhni NLI EKKJ Ok NE 3(36)
Engineering Materials and Selection

CHMIO3 o6éJnt DRI gNI 3(6)
(Fundamental Chemistry

CHM60 | GNT AT NENKo6eJdn 1(682)
(Chemistry Labdratory

CPIDO ENKOEK] dI16] KK 6T I K (3226)
(@mputer Programming for Engineers)

EEFD2 01 é 6T11¢ekdp ®EISINNGO E  3(B6)
(Electrotechnafeomipr

MEEFLI1 o8énj 1 OT 71 NLI EKKJO 39
Engineering Drawing

MEEI4 ExkLNLT KAQIl NLI EKKJ O 3(36)
(Engineering Machanics

MTHO1 éH®NTILNLT KQO 3($6)
(Mathematics 1)
MTHO2 eé#HNT2LNLT KQO 3($6)

Mathematjcs |l



MTEO01

MTRBO03

PHYO03

PHY04

PHY91

PHY92

PRESO

PRE80

PRE&/2

(e}

e ANT3LNLT KQO 3(66)
Mathematics Il
KNoT nj i i NTARdgNET n 3806)
(Numeriwbdthods

DL NEL QT Ar i cel L SNI 3806)
(General Physics for Engineening Stud:

DL NEL QT Arl o2 L SNI 3806)
(General Physics for Engineef)ng Stud:

] GNT nT NENKIhL NEL Q 1(@2)
(General Physics Laporatory |

] GNT nT RENKI L NEL Q 1(@2)
(General Physics Laboratory Il
ENKEeNnhENKF Eé qEK Ok 3(36)
(ndustrial Organization and Managem:
OLKI gLNLT KQl NLI EK 3(36)
Engineering Ecdnomics

el NJT nNé&N3d] RIT Ok NL 3(36)
(Probability and Statistics for Engineer

=
-8
-

¢ SNT I(THH GNP ENNDOI

CHE10Ci NLI EKKJI®8eJAdT NRE 1(SK
(ntroduction to Chemical Engineering

CHE 1051 J h @K Nl 1k K ANEKE N T 3309
(Material and Energy Balances)

28



CHE21(6eJnl NI T Kiaj Q&I I nT 3(36)
(Industrial Organic Ghemistry

CHE21z]) GNT AT NENKdeJnl NI 1(82)
(ndustrial Organic Chemistjy Laborai

CHE21:6éeJnl N6 e KNNI gqOk N¢ 3(36)
(Analytical Chemistry and )nstrument:

CHE 2311 NRIT gaNJ ENIKIT MNP &Il N 4(98)
(Fundamentals of Momentum, He:
Transfer)

CHE24zI n#HI 2k LNLT KQO 3(36)
(Thermodynamics Il

CHE30CENKI +t EENIT Gl 6 KEENI 2(S/U
(ndustrial Training

CHE30IEKNT I T ENKFnT NI EF3(26)
(Chemical Process Industries

CHES33:EKLNLT KQél Ecel k Ok I' 3(36)
(Fluid Mechanics and Equipment De:

CHE33Z4ENKT nNNj 61 él NJ KOl I 3(36)
Heat Transfer and Equipinent Desigi

CHE33EENKT N Nj 61 J1 k Ok NEI' 3(36)
(Mass transfer and Equipment Desigr

CHE34zé kIl 1 kKLNLT KQ6 e Jn Ok 3(D6)
(Chemical Kinetics and Reactor Desig

CHE45ENKI I EQOT T 6 KEENT I r 3(36)
(Chemical Engineering RBlant Design

CHE45/6 e KEENI I EOT T 1 NEI 1(@3
(Chemical Engibssigng Project)

29



CHE4611 k| AT EKNT I T ENKOK I 3(36)
(Process Dynamics ahd Control

CHE47z2¢é |l NJ | kI hijn] &I 6 KEE 3(36)
(Chemical Plant)Safety

CHE481] GNT AT NENKI NL I EKF 2139
(Chemical Engineering Daboratory

CHE48z] GNT AT RNENKI NL I EKF2(8B9
(Chemical Engineering Daboratory Il

CHE48:ILnJJIT N|] KNGGNT Kin O 1(23)
Undergraduate $eminar

CHE4846 ¢ KEENLI NLI EKKJ 0 € 1(3)
(Chemical Engineering Project |

CHE48:6 é KEENRI NLI EKKJ 0 € 3(&69)
(Chemical Engineering Project I

| NGNSk NI EO 6/ TnlijEN
Er ol nELnEIINI@RIDNI\E‘eINhEg(N\IqMD\IIgE\ITI’J]
¢ SNT I(TK KGR ENMND

CHE451ENKI I EQOT T I n)] EKHQG 3(D6)
(Mechanical Design of Process Equipn

CHE46z0 e KDr I EJ NI nh &l EK 3(36)
(Chemical Process Instrumentation

CHE49: Al a6l 1 N6 LI O 3(D6)
(Special Topics |

CHE49:I Al &6l 1 N6 L| O 3(D6)
(Special Topics I

CHE 494 Al 861 1 NG LI O 3(D6)

(Special Topics Il
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(Mathematics Il)
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(Miracle of Thinking
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Mathematics lll)
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CPHA ENKOEK] é16] KNI 61T |
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CHE12 | GNT AT NENKd&eéeJnl

CHE218eéJnl N6 e KNNI Ok
(Analytical Chemistry and)Instrum
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(Physical Education
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CHE33ENKT nNj 61 él NJK®© 3(D0)
(Heat Transfer and Equipinent De

CHE348 kI 1 K LNLT KQ6eéeJn 3(Do)
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(Mass transfer and Equipinent De

CHE461 k| AT EKNT T T ENKO 3(D6)
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CHE 481 GNT AT NENKI NL I E 2(B4
(Chemical Engineering Laboraton

GENxxt NGNT AnEéent kNI E 3(36)
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(Industrial Training)
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CHE4781 NJ| kI hijn] &l 6K 3(D6)
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CHE 482 GNT AT NENKI NLI E 2(839
(Chemical Engineering aborator

CHE488 nJJIT N] KNGGNT Kn 1(-3)
(Undergraduate $eminar
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CHExxt NGNOKNFEI NLI EK 3(D9)
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Ee€ SNIFT NV Nj KNjIT NgN
GEN1IOK L nE| N 1(02R)

(Physical Education)
| Ng NToaJEReAT Enl T O
T

KN] I NgNT ARIAT ATTn] KNLEéQd: Nr | El
| F EESNKkAEEN] OENK| I REANKBDOKNNRNS B RL
ERLNLNEKOGNrES) RITTArIT NjIénjTarl e

1 Nrt1 ART Néel NJo) RTjOeJnLné&iNi Ok NY

Thisourse aims to study and practice sports for health, principles of
prevention of athletic injuries, and nutrition and sports science, including b
rules and strategy from popular sports. Student$ savecdiosgertsnpravide
according to their own interest. This course will create good health, person
in learners, as well as develop awareness of etiquette of playing, sport ru
good spectators.

GENAUT rOEAT I kK AEEKN] LNLT KQd1 Rr3@BNKhHh S
(Man and Ethics of Living)

| Ng NToaJERAT Enl T O

KN] I NGgNT ARInnELIT OT I éNhE ENKhRh S|
ENTI NT]NO6h] ol OB hhEGBENKEKS®] OBHKH
1 SNoe] E§g©E ENKhSNST NT gnl NT Ok NIneéenH
el NJFhT T OkNENK] FIKAT él NIJOTET nNEOe

Ok NCTNJINONnKni JEAT | Ol Nr 1T feh®l] nNEJN
This course studies the concept of living and working based on princif

nfgj mgmnfw*O_ | bOngwaf mj mewO wOd mq

knowledge and integrative leatmasg Sjnoleats will be able to gain desirable
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characteristics such as faithfulness, social responsibility, respect of others,
differencesdssadipline, respect for democracy, public awarenessistiet Carmc

GENLI AE|l NENKOKAn] T KOBOKk NENKOEG®R®GI N
(Learning and Problem Solving Skills)
| Ng NToaJEnednaii Entl 1 O

~ ~ ~

| NG NT AROT ©1 ENKi nhT NENK3Knj T KO®l
el NI KOOe Ok N HKN TEINKE NSKNEB N KEKENTTT KO @ E L
KOBGBENREENKT AREG6&T ] QQOENKLMNE| NI NT REN
el NJeNhRENKéNARIF ] nNELKONEL KjKie OOE NKN |

] K ENI

This course aims to equip students with the skillkomgdessaiygfor
Students will learn how to generate positive thinking, manage knowledge
learning processes through projects basstd dheeimiritele setting up lea
targets; defining the problems; searching for information; distinguishing |
generating ideas, thinking creatively and laterally; modeling; evaluating; an

GEN 21K n gg@EN\BELIK |61 ] EO 3306)

(The Philosophy of Sufficiency Economy

| N§g NToaJEnednii Ent 1 O

LnE] NOT I T NEENKI AnhT NT NEBLK| gEN& «
LKI gENET ArjnNIINOGITnj k&l EENKI SN
LK] gEN&I 61 ] EOENK] KNj n ETI aNE§@ ) KK\Hh
NJgl OF EEQEKOOKN] KNO6T LOOKI Jee] ThEE

This course emphasizes the application of previous Thai econc
approaches, the problems and impacts of the developmepiplyiney rdien:
concept of sufficiency economy to Thai society, the meaning and fundan
philosophy of sufficiency economy, and the application of this philosoj

© O¢ Oc¢
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individual, community, organization, andhsasiut! toxedss flelevant case stuc
well as the Royal Projects.

GEN2BT AL e KK] qOr nEeéil NJéNh 3(36)

(Miracle of Thinking)

| Ng NToaJEnednaii Entl 1 O

| NG NT ARENEI ©é1 NJT IN] OBRPHTENKKODE |
ITAELNME| NE 6JHAENKéNhS] RI KNT 7T OENKeée N
6ET TRAroEnrj i e EEAT ENIKE NDEOIKINE & EOIE
I KNI EKHAMGNH NG HFLINNET| INEENNKKEONErSY PN E K NT T OF
L Nr EOIl hkel JOkNFNDrTf

This course aims to define the description, principle, value, conc
thinking to enable developing students to acquire the skillg, dysyestesna
thinking, critical thinking and analytical thinking. The Six Thinking Hats
Moreover, idea connection/story line and writing are explored. Examples
for problem solving through systemmstig thmkingwledge of science and tec

social science, management, and environment, etc.

GEN241 NJERENJOIr nEgnl NT 3(306)

(Beauty of Life)

| N§g NTodJEnednii Ent 1 O

LnE|l NOGEnrj i EnT el NJ LTanINJInE k1 NJKeN I'N Ji
| AhT T KKJOOsT ©l T ir ENKKAT KOB®énHeéenNO
OEnrj il EnT éenHéenNOkNeél NIENJE hoeNITn
| KKAEKKJ OKIIHaT TNKE & If NoJ BN I EInil K g O

This course aims to promote the understanding of the relationship b
aesthetics amidst the diversity of global culture. It is concerned with the p
and expression of humans on aesthet8isidentvale able to experience leart
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stimulates an understanding of the beauty of life, artwork, music and lite
cultural and natural environments.

GEN3BINK1 nhT NLnéijNi OV 7 I Eé gKIi J3306)

(Holistigealth Development)

| Ng NToaJEnednaii Entl 1 O

KN] I NGNT ARIAT ATTn)] KNLEéQd:! Nr | El
ITArhnO6h] 61 ©1 ENKLNEGSGLKNIJT ARELNpE&Ii N

1 6 IKEEOWEINIKA@ 6 ij § T N E N KEONEKN KAohLT KNNLIILKKKE N ENj|
o1 Nr k1 ART NTENeK] N ELjENE el NAEIREAEK ad: &N DG K
OBONEEGHI NTENKhSNAWHOKk 8 BNT Ok ENET K
IThALFTLIKKTi NI TNEEN]

RfcOm hcargtcOmdOrfggOamspqcO
development for good life qualitgeTémphasizes both physical and mental
promotion, including composition of wellness;factors affecting health; in
nutrition; immunity strengthening; sanitation; competent reinforcement of
empowdne smartpersonality and the smart mind, and to facilitate healtt
emotional development; preventing and solving problems on mental |
concentration, meditationaer slifiding; definition of wellness byn@tld®; an
on general health check up and physical fithess tests.

GENBKN] LNLTKQQE LAEeIJgNT | NTJ3Rayl T K
Ethics in SciEased Socjety
| Ng NToaJEnednaii Entl 1T O

| NGNT ARO] RT ENKLNE|I N] KNOGhRTT NE&|
ENT OFELNE|I NT k|l gnéKNj]1TKKJOT DRIFET 1
EAYT EKHALNE] NI nr 0 ENK&EQRI ENLBEET fhEE
OBONEET nl el NIGnT GOl T &l | KNOhRIT NE&


http://www.gened.chula.ac.th/cms/courses_details_th.php?s_id=3800251
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| KNJ nET QQE§ OEKHALNE|] NOENKI N6 é&KNINT Q]
r AhT Neil NJo&8ONEeT nl éil NJeNnol RT T Ar &
el NJTIT INj] Ok NESNI'ThINT KgNT KNj 1T KKJ&

This course will explore a variety of dtissakand so@ace and techno
Students will study basic theories of ethics from the West and the East. T
apply these theories to contemporary cases. They will be asked to critical
the scientist in sanigty, become aware of complex ethical issues facing scie
professions. Case studies will be used extensively throughout the course
critical debate. The goal of the course is to enable each studaridmgeielo
conflicting opinions regarding science and technology, and to define and
code of conduct based on evaluation of arguments from differing viewpoint

GEN32K NI AT NLNLT KQF NKj T KKJ 3306)
(The History of Civilization)

| Ng NTodJEnedAaii Ent 1 O

LnE|l NOGEnrj Il EAT T5PHEENOORRNOK e BRI
EKNEOjneéelnli LJn] OOkNjne) PBEDRNWEI N6 N
L SNéenGGnr ELNI ©F1T &I 67 RT T nE|] KNEGEN
LAJ 1 AT T QEART 8T TTKKIBST nj] Joéei NJognr

| KKAEKKJ El JnJBfl &4 Inird KINES &mNij reINE] n é

This subject covers the study of the origin and development of civiliz
historical petipd=historic, ancient, middle age, modern, and the present pe
will focus on significant social, econoahievantspaisulting from values and a
due to customs, beliefs and innovations, including the ability to communi
literature based onsenspedtives and periods.
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-_

GEN3BI nl| j QEAT ENKE§ ©6 I
(Min and Reasoning)
| Ng NToaJEnedari Entl 1 O
KN] I NGNT ARInnELITTAE] NENKéNRI N¢
ENKEjOolTnjkeél Eel & 6kKkET NI ATl EOk N
The purpose of dbisecis to develop analytical thinking skills anc
deductive and inductive approaches; reasoning approaches of the East ar
study of formal and informal reasoning of everyday life.

ni kO  3306)

GEN3#1OJ N] PGGNIT ©F ET Nr 1T cel §j O 3306)
(Thai Indigenous Kndwledge
| N§g NToaJEnednii Enl 1 O

LnEeJLNLIK@OOKNJInIJLNK KAOROL NDETF
ETIGIElNrIInNErOOLNJNK|g RE 66l RI
ITAElI NI NT R E ENKOLIT EI Neil NIJKO®OI ] nNE©®G
This is a study of indigenous knowledge in diffaramdreagibres lodlistic
approach, including analyses from scientific, technological, social scien
perspectives. Students will learn how to appreciate the value of indiget
recognize the ways in which such krimeiedgecurallifildng learning of
indigenous people and knowledge transfer between generations. Student

systematiciaetfnt learners.
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GEN3BINKT KNI NKEARENK] ne & JnOk BN Nj

(Modern Manageandriteadership)

| Ng NToaJEnedari Entl 1 O

OT I eNRENKYT KNI NKEARENK] née @&l Jnor |
ENKelTéenJENKT ARL NI EGEOENKLRNr I LNKOE
el NJKAT | Nh §KNjThnE LapdEgeail G TN I ERNSKT HEON K N E

This course examines the modern management concept including
manageriimianning, organizing, controllingakidggistommunication, motive
leadership, human resource management, managemsgsterhsinfeatiat
responsilbilitgd its application to particular circumstances.

GEN38d €61 6 k] AOk NI I ATEKKJO®1 Dr B3I K1 1|

(Technology and Innovation for Sustainabl¢ Development

| N§ NToaJEnednii Ent 1 O

LNnE]l NOITNENHWOR NT T 7T NT & ES T

i KEKNTTTnlILhAEEJOkNeéel NJo] RTJIT nl
1é61 6k] AOKNT I ATEKKJIS I RrF6LKNIJLK®

EMNT KNI NKENHhENKOENKEg O] KN6] g1 qOOK NE

This course is the study of the definitions, concepts and roles c

innovation in the creation of wealth,and their impact on socteyrsadvhium:

explore the policies, strategies, and tools for synthesizing and develo

innovation for a Wisderh society together with ethics in management. Stuc

the exploitation and protection of intellecdualspifopétgasiology and innovati
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GEN3BNT | NT ] NENK&ARENK 3306)
Managerial Psychology

| Ng NToaJEnedari Entl 1 O

I

~ Ve ~

LnE|l NOT T éNhi1 DRT NI OERr GhEEBEKE BT I
ENTIT NTJ NI ArJdnj kEKNI 7T Tntki1 kT NEKKJEN
I FEENEIT AR AEeh©LnE| NENK] KAT O] kKiirj
i 061 SNOkNeéeil NJJn] KNLNTT NijNiI &l EII Eéq]

This course focuses on the fundamental concepts of psychology &
human behavior in an organization, including psychological factors and
working behavior such as attitude, communication, social irNMoeswes amnd |
will incorporate organizational behavior modification, conflict managemer
organizational effectiveness.

GENZAINKI nhT NT néekNEijNi Ok NENK | Gx€El 1 f |
(Personality Development and Public Speaking)
| N§g NTtoaJEnednii Enl 1T O
| NGNT ARIAl nTTn)] KNLEéeQé&NI nhT NY n
enAknEl ANOKk NI AEl NTArLSNenGhAET A RO

ch ©OENKI SNOoLT I ENT Ok NENKE§Oeol e61 6k

This course aims at developing public speaking skills and personal
course will cover a diverse range skglsilgie axedgood manners, attire, soc
communication psychology, and veedobbblahguueages. Students are expecte
these useful skills, including giving reasons, discussion, negotiation, pers
applicati of technology for communication.
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GENANLT KOk NLNk | NE ENKhSNoT Bl N

(Science and Art of Living and Working)

| Ng NToaJEnedari Entl 1 O

ENKEJOLNLT KAOk NL Nk | NE ENKh&SINNJ |
KAT ] Nhgl ENKLETKIONEEQ® N ING KléET ®EnT gnl N
LNk] NE ENKI] OnKnl JEAT | O6l Nr 1

The concepts coveredsaientieeand art of living ayménsoridhty, social
expressidgemperancetjcal thinking and reasoning, prolaémne sbNivgsgH
developmeuigial and self respocrghtiitg, a healthy life and work, and the a
and working with others.

GENAHEeJLNLT Kgi OKHANENK 3306)

(Integrative Social Sciences)

| N§g NTodJEnednii Ent 1 O

| NG NT ARO|] RT ENKT OKMFAINING @i ORE ff A
LKI g ENé& Oh ©NITLENYKEAI I kESDH k INGEGGH | JeNK I OF Gk
Peé&ni Al OF NT Nognl O] PGI NheNTl éi NJ O1
6JNIFEOOKN] PGI Néeil NJoLPRrkJ6l KineNI L

This course integrates four majoociahtecienoes, i.e., society and c

economics, politics and laws, and the environment. The course alsc
contemporary social issues, such as ethnic problems, resource distributior

environmental dei@niorat

o o(
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GEN4MH hT 1T KKIOKNENKI nl EST nrj | 3226)

(Culture and Exclrsion

| Ng NToaJEnedari Entl 1 O

| NGNT ARIAOST DRIFT NInnE®Er ©f 066 Kn[J |
gnl NT 6hj BglOREKE N 6T nrji o] RTLRDrIE
ARENKOGI RrF ENKInlEdTArji

This course aims to encourage students to learn and understand

exchange on both local and international aspectsp&ibhdedtshwillliversities
ways of life through exasesidearning, and understand the key role of lang

(D¢

communication and tourism management.

LNG 15N| NF AEEk| 0 g NEI NGNENKLZDB) KAt 1 n
(Academic Englisitéonational Students
| N§ NToaJEnednii Ent 1 O

KN T NGgNT ARInnEGST ©1 ENKiI AhT NT nE|
oT ©l T nEl NENROKI NT AREOARE|] NENKé Nh OO
| NG NENKOENKLKn] él NIJOENKInNNI 8§NEI N
OKIA] E6GGNEI NgNENKGh] Eglo@lof §iOKAd T Ndf
éenhkl EOOENKIT SNi1 81T NT EKJOIrT AELNL ool
6énj 1 O8I Nrkgniljl KAaT | KNEENKS®éenjI nhe
i KENT | NEGJ I OKNOE KIOBOK NENKOL hEel NJeé
T KK] N] OOk NENK&hT nT T nEENEENKIWPE

The course aims at developing academic English skills necessan
international program. The learning and teaching imwfives floarindegyadige
skills, thinking skills and autonomous learning. In terms of reading, the cou
reading, reading for main ideas, summarizing skills, critical reading and inti
of writing, the empghasisprocess writing and academic writing to enable
effectively use the information gained from reading to support their stat
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appropriate citation to avoid plagiarism. Learners are also going to use dict
and appropriate information and communication technology to assist the
speaking, the focus is on impromptu situations, oral presentation, and the
mdOgbc_ _gOml Ogqgqgs c g O of tistehing, rthe @cus is
listening to English lectures and taking notes.
LNG 18BN KIJPEOKk NENKI Oh 0 g NE|I Ng3@mNK 0000

(Academic Listening and)Speaking

| NG NTINEAFENIENIF A BEKk | 6 §NEI NgNENKL
i NI NI n B@R&(INESEHAGNBIKgN@Ok N ET AELNE

KN] I NgNT ARInnEST ©1 ENKi nhT NT nE]|
LFT 38T ©1 ENKT IOIKNHNNEGINKGETNL NN& MTEENE FE@ T 161 1
L Ne NI NgNEFETT ceh ®©OLNJINKT GAET NJOOL h
ENKFNNI ceh®0OO0OL NJNKT Iij N] KNj Ok NT SNEN
6 @F I ceh ©F ] NNEJ ] KNLNT 7T Nij N1

This course aims at developing academic listening and speaking
learners in international programs. The teaching and learning styles inv
English with content areas relatedyoQrek tparjets g , ORf ¢ Oams p
able to listen to English lectures in their fields, ask and appropriately resp
ideas and express opinions, and read and summarize text. Learners w

discussioakenan effective oral presentation, and actively participate in the s



~

LNG 1&NKF n NT Ok NENKo&nj 1 6§ NE3@BH NENKO
(Academic Reading anyl Writing
| Ng NTLNG e8NKBREGX NENKI Oh o gNE[ Ng N
eJ N T ENNEd |fINFOIE NK e n MO K N ET AEL NE] N& I

KNT] I NgNT ARIngnEST © ENKiI nhT NI
ENKLFT 6T 61 ENKT OKHNENKIij NI NI AEEkK| EnA
L Ne NI NENBKEEheh®NOh RT Ok NOkRFESGI N
08NRA7T T KNj]ENTKO] OTTTnNEf OEI LNENI NgN
I nrdl ©l EKNT I T ENKOOKNEgJOOl knEll ©NE |

The coaraims at developing academic reading and writing skills nece:
international programs. The teaching and learning styles involve an inte
jc_plcpgUOamlrclr O _pc_ qOsemfeld. Learpers
will be able to extract main points from the text, purposefully select reqt
support their writing, write different forms of reports in their fields, use info
reading and their own expaitmgrdanressay, and effectively use references :
throughout the writing process.

LNG1IEINKS KA] T ij NIl NOkNI nhT 1 KKJ &083
(Learning Language and Culture)
| N§g NTLUNG eDBKIRB D71 O
ENKLNE| NE 61 DRFI' NT AarT nELNE] NLT (
Study on a special interests related to learning language, culture ar
Department will notify further information as it becomes available.
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LNGIENK S KA] T ij NI NFAEEK] hel j T 136k
(English Through Independent Learning)
| N§ NT IANG aDBRLNBd71 O
Tkl gRENKOKA] T KOenel jTT ol EOOOe&n
6 KAJT T KEQUEKIKING EESNN I] TKANoIT @EONK H QE N K Eg O] N |
16T FKQoeTl RI

Selbased learning thedrgseSeléarning processes. Exposure to and u
through a structured experience. Reporting and reflectangd ams éhef dxpglssin

I bOpcacgtgl eOrc_afcpyUqO_btgacOrf

LNG2BIn T T Kinj] NOI nEENKIF nNI O 3306)
(Reading Appreciation)
| N§ NT. I'NE 408 KEBD7T O
'Kk AEOK NI NT ARENKLF n NT OE NEKNIKrA NMTNd H NDG |
' K NET k N] KO] OT7 71 06gnl OLNKenhnOFAT gnl
ENKFNnNT OkNT AE] NENKeNhdgNEI Né& NKFHQO
Reading principles and techniques. Reading ia such as document:
speeches,tstories, poems and novels. Emphasis on the development of r
and critical thinking skills.

LNG2BE2NK O] k6T DRI ET ©I 3306)
(Basic Translation)
iNgNT@Eé%Kmmmﬁo
1 k1 gn Ok NEKNl[IKII\EﬁI\hNQO[IKI\[EOInNmInlEIQ\KKJCIJ
O] kij NI NF AEEK| 6] RTij NI Neel ] OO] PGI NI
ENKO] khoeljoéeKnRnrlFEélrJiI NIl 6T KagooLnd
Translation theories andtegro€eghslation methods. Cultural issues
translation. Problems ifh&ngirsh-TEaglish translation. Principles and cony
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practices of translation. Machine translation. Seminar on translation prc
Currentrids in translation.

LNG2BNKI nNT 7 nNEJnl NeNKHGNT 3806)
(Critical Reading)
| N§ NTVLNG &DBKRIREB 071 O

n

Enh DqRIIEOahEeI N .
\ | O ENNTKK M INIT 6 & T E

] OGOI n E(Eg O EI6 EN 10& &N it JOK N NI (TNl IXINE KO T &
| ] KNJ nET QE&j 6El T KNT | NEIT NG NENKOK N
This course covers the process of reading that goes beyond simply

It requires students to consider and evaluateynegdaitngadiiisdamdiimplicatior
readings in English. The course provides opportunities for the students
weaknesses and flaws. Students will learn to recognise and analyse str
author uses in different wypegy®fto identify potential bias in readings. Ulti
students are expected to be able to employ these skills for their academi

lives.

Mo A

LNG2BANKL Rr I LNKKNTI I nNEI AhT 1 KK 3306)
(Intercultural Communication)
| N§ NTLNG eDBRB D71 O
K AEENKLRr I LNKOOT I éNhROKRNr F EENKI
| AhT T KKJOijNI NOKNI anhT 1T KKJ@& LRrt ] KN
LRr FLNKKRIINGNEBING KREKEKHh®NDL nEEJ Ok N
Principles of communication. Concepts of intercultural communic:
nonverbal communication. Problems in intercultural communication. Lar
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media. Compugeliated intercultural camomunifStrategies in intercultu
communication forsuccess in social and professional communication.

LNG2B5N| NFAEEK]| 81 RrF ENT gnJgl 3226)

(English for Community Work)

| N§ NTVLNG &DBKIRE 1071 O

KN] I NGNT ARInnEGST ©l GI eIl AELNE| N1 |
6eKEENI &I LT NI ENKHRQgeéeKNEOG6Hh] E§ Oij NI N
| N

~

ALT eT NTArnanaT nkif NI NeehBERKhQEG&a] KX
OEONEETTTINITTONI arel NIKAaT | NAglTTn
Lin] & In@& ENKIT NATNQFLRrFENKOKkNL KON

This course aims at fostering the use ofuengbsimienipurwork. It
encourages learners to engage in a real world task allowing them to us
proposal to ask for the community work funding. Positive attitudes and
English would be highlighted throughitfethieecoramunication skills, life sk
social responsibility would also be reinforced. The use of social med
communication is encouraged in the course.

LNG2E3N K n NT Ok NENK3&nj 1T 61 Rr - e8e8e) L SN
(Rading and Writing for Career Success)
| N§g NTLNG &DBKIREE 1071 O
ENKFENQNITOT RDREFETIN] KNOijTTnNEFf O6h] E
ENKIT SNENIT &FElIn] EKAQOI KRNI &L NRG & NE B |
LA GGNOOK NENK I n NaNskepl-&enl ] N JTj finr NEGLEIET | B- N\K
g0l el NJjnNT LRrlFN3dkel KFT NéLgqOENKS®
nNEGNT N

-
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Reading different typé¢s lof using effective reading strategies such as manu
texts, project proposal, contna&ils ;amdteg used at work places suctahs man
writing, project proposal; writing culture in foreign companies.

LNG 294N | N &INjK& Nk L NKOk NENT | N§ nlgoe)

(Thai for Communication and Careers

| N§g NTcdJEnednid Ent 1 O

el NIJKOOeT Ari el 6ERrj i EAT ENKLDr | L |
[ AE| NENKHIPEODRT gNT SEArj I EAT ENKI n NI
I AhT NTAEl NENKi OhOéel NIJKO®O1I NRT gNT 6 E
ENKFNNI OENKiI OhOENKG&&nj I 61 Rr I ENT I N

General conceptsnofiunication and language for communication. Bas
listening and listening skill development. Basic principles of reading and re
Basic principles of speaking and speaking skill developmerd. aBasicifnigCi|
skill development. Applying listening, reading, speaking and writing skills f

LN@93 A E|l NENK1 Ohij N| Necelj 3306)
(Speaking Skills )n Thai
| N§g NT:caJEnednii En 1T O
el NIJKOeT nri cERNEBT] T RE §AKRNDE KK
ENKIijN] KN] Ok NOLhEél NJéNhol RT OOOEN
Principles of communication anBvepekingonversation. Job inte
Discussion and giving opinion. Project and product presentation.
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LNG2P6A E| NENKO6&nj I ijNI Ncelj 3306)

(Writing Skills in Thai)

| N§g NTodJEnedai Ent 1 O

el NIJKOeT Arl e 6ERrj I EAT ENKO&ER] T «
0gNEI NgNENK

Principles of writing. Writing a pasagrapid, @m article. Writing an ac
report.

LNG4ON| NF nEEk| T n KEN& 3309
(Business English)
[ Ng NT NG 03RS 1071 O

KN] I NGNT ARIAT ATTn)] KNLEéQd:1 Rrl o1
TAELME|] NJATNAElI NENKLDPDr I LNKijN| NI AEE
KNTJ I NgNoT ©l ij NI NI n EE W |qJOENEY & EIT HNEXNNIT
T SNOLTIj KENI OENK] KNgnJ OENK®&K&NT n
TFEENET ARKN]J I NgNT AR AEInNnEST ©1 6 KN

Rf ggq Oams p g c Okngveqgge aboudbusimass bomnmudigatic
train students in basic communication skills in English to prepare them f
The course emphasizes functional language in business contexts including
giving prdeadons, meeting, negotiating, providing customer service, ano
interview questions and business documents.The course also focuses ¢
awareness about intercultural communication.



CHM1@8é Jn1 NRIT g NI 3(80%)

(Fundamental Chemistry

| Ng Nt ®eEg i Enl T O

] KNI NHLNKLAJ AT \ I E1
T NKNET NT nOOO1I AT TN3&EJnoOOT NT noKi Kind
L NKKINJKANJf k@D € I n OOL Jhnk !l NFFT OOékT LNLT

Stoichiometry. Basic of the atomic theory and electronic structure:
properties. Chemical bonds. Respresentative elements. Nonmetal a
Properties of gas, salicnid] solution. Chemical equilibrium. lonic equil
equilibrium, chemical kinetics and electrochemistry.
CHM1pOGNT AT NENKG® e J n 1(08R)

(Chemistry Laboyatory

| Ng NT: GHVEIOK B 6 ICHNOIOB KOl JEA T

61 el NE§OmMBBING MINT i IGNT AT NENKNME3 n 1 i

Practice on basic laboratory techniques in topics concurrent with CF
CPEIBINKO&én] 1 6 KOEKNeH EKNI 6T I 3(28) SN

(Computer Programntngifoeers

| NG NT:eBEQAdWENLFT OO

'k NEENKOT DRIFET ©1l 8F EIl Eeq]] KNEI T K1
I NGOk RET KI'T NEL QOEN KKK IOk Md NK GRK ENEje
T KKELNLT KQO ERNKKINN rsTens.] i) GaEaagsdiEo £
eISHENEITGEIN | T K IE amon) T KOGEEEK JThQKT 6RO [0Nkh B Be NKHEFL §
EONET ©I

Introduction to the components of a computer system, hardware/s
EDRoncepts, and prdgreopment including flowcharts, data and structu
mathematical and logical operations, input/outputstissunede gaagngmming
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decisions and repetitive loop structures, functions, structure type declare
processiagperiments focus on program design and implementation to so
related to the mentioned topics.

i KIKAENKSOKR] T KOS

TJnel NIJKOB®Oéi NJoeoNEe El 61 DRI T N

TLNJINKT | KNJKnOETKA) G GERNNKKOESST JRIGT NT N

EEE 1621 € 6 T 160 1) odIEIS NN Gh E 3(7B%)

Electrotechnology | (Power)

| NgNT PHY&l®41 En T O

CSNIKAT TAELNME]I N)fAredn@E&ynl AnELNE

K AEENKOT DRI EI ©I GBI ENKI N0 é KNNTI (]
OT NT SN éeKRNr I EEk celJIJt NOOOS é KN3aHEENS N\
ESNkAEceDIIt NOOT NT SNoéeKnr I EInNFi Ahceld

Basic dc and ac circuit analysis; voltage, current and power; transfo
electrical machinery; generators, motors and their upbasemystpta; ahdihee
of poweansmission; introduction to some basic electrical instruments.
MEE181é nj 1 OT 7 i NLI EKKJ O 3(236)

(Engineering Djawing

| N§g NTcdJEngdnii Ent 1 O

n] EKAQOENn] T OT T OKNENKEjJOOENK] K
Ok NENKLOGERT gQOENKESNIThelT NAJNT NOK
L ©1 KNT NT OENNKK®| 11K H GDJ B Nj KNG Kot NSKGUBINI &l BKRN
©FTEKET NE] GNT AT NOOT T Ok NEKNT I T ENK
I NAOT SNOIT nEOkNeéel NILAaJiali1 qoel NJ

| NJekNhdekDr T T NEEKENEBKNNOI Bk NT be

M- D¢ M O¢
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L] KNEOENKO&En] T OTiLAr EENIT OOT T ij NI | K
el J | 61

Instruments and their use. Applied geometry. Lettering. Orthog
sketching. Dimearsibnstes. Orthographic projection of points, lines, plar
Auxiliary view : points and lines; planes and solids. Pictorial drawing : |
drawing and sketching. Sections and conventional practiceDiemsiagiagd
standard features, dimensions of size, location and correlation. Surface tex
Geometric tolerance. Screw threads, threaded fasteners, keys and splin
Gears. Springs. Working drawinigilsadsémdictide to computer aided drafting

MEBEREK L NLT KQi NLi EKKJ OO 3(805)

(Engineering Meqghanics

| Ng NTGeEgHd Enl T O

el NIJKO©edsT NnRIET el 6Enrj i EAY LT NTJ
OLA] hT NEONJKQBOTLDRIFET 61T 6ERTrj I EAT I
FTnijNeOOk NeNsT INT NeLqQél EIfl ATT ndEKR

Introduction to statics, force system and equilibrium. General
structure, friction and virtual work. Inmaductipkinematics and kinetics of p
Kinetics of systems of rigid bodies.

MTH1@1# NTIL NL T K QO 3(80%)
(Mathematics |
| Ng NTcdJErgdnaii Ent 1 O
Kk NI NT Ok:Neeli NNIJel Ny koI TYIgrHEREE | EK Nd NN DE
|

anéirm-lEoKhurw Ok NélI NJTntol nRNrl E&
T gpeimNI@AT Ok NI AT KNENKS ] karj T O]

FANKAp BHINT NOT K6 EHI NT N)EEN KA TND K ME W

i KTNMNEOGGNELFT n1 nl 7T QOENK] KNINHeén NG §



ENK] KNJ nET gél EENKI NFT ni T
DPEEQ§nAT khOéel NJol eNOkNénho| knrdnd
ESNIIhOKNEGOK]mTNK

~ ~ Ve ~ ~ o~

ENK[KNJnElmelElKNunlumeSNEﬁmaﬁ
Oj nT Ex J ON&IT Mb]) King IEE KKEEENKG I &1 Ke BE O
] KNI ATENIKEINT KEOH T i00QoednT KEOT T En’
i NIl NeednTntoT RrFEFTATT Q& gnil E&F EEN

] KNI AT 1 q

ENKI NJ] KNk fHEm 8 d N

UPEEQOGBEKRNKWEAF EBJ B
gnhi NEKTOFT ni AT 1 QAT hAT

Limits and Continuity : The concapnhpedthton of limits, Limits invo
infinity, continuity, Limits and continuity of trigonometric functions

The Derivative : Slopes and rates of change, The derivative, The cl
derivatives, Derivatives of transcendeftayjohorogoms, (nverse trigonon
Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiatic
approximations, The mean value theorem

Applications of Differentiation : maximum and minimum valuads, Ap
minimum problems, Increasing and dereasing functions, Concavity and int
mdOasptcOqgicrafgle*OPcj _rchbOp_rcaq

Integration : Antiderivatives and indefinite integrals, Avedefeialuds
and the fundamental theorem of calculus, Integration by substitution, Tec
Ointegration by parts, Integration of rational functions using partial fra
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techniques of integration : Integralewak®lgintrigonometric functions, Trigc
substitution)

Applications fo the Definite Integral : Area between curves, Vol
revolution (Disc method, Cylindrical shell method), Length of plane curve
revolution

Improper Integraals : improper integrals with infinite intervals of in
integrals with infinite discontinuities in the interval of integration, Imprope
discontinuities over intervals of integration

Numericalpiteg g ml O9 ORp _ncxmgb j Opsj c!

Function of several variables : Graph of equation, Limit and continu
Differentials, Chain rule, Critical points, Second order partial derivative, R
and minimagi8agubints

MTH1@HNT2L NL T K QO 3(80%6)
(Mathematigs Il

| Ng NTGTB&0LY Enl 1T O

LS3EK NKAOk N6l E6T I KAOj Kk é OHIj N] &I O
KNT NT &l ] KNijOIJNLNJIJINT N

In] TA] OGNEERKLNLT KAOKkBNKRNT OF T 4
[ ALFThOl ] FAT KNLNnI T OFT nEKJLKAT OENK

JPEEQ§NAT 6] RT e NT OF T n EKJIWOKNOG] KQ
I KET Al OOQKNEgGART Gl JnIJGNEO|] KNI AT 1T QL
LNIJGgnAnRI E 1 NEAhGNEO] KNI Al 17T qQLNIgnRI

Scalars and vectors, Iner product, Vectors product, Scalar triple prc
in $pace
Mathematical induction, Sequences, Series, The integral test, The
ratio test, The alternating series and absolute convergenc tests, Binomial
R wj mpyugOdmpksij _
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Periodic functions, Fourier seviglpdefarAreas in polar coordinates,
integral over plane and solid regions, Double integrals, Double integrals, [
form, Transformation of variabl in multiple integrasl, trpl integrals in rectanc
irtegrals in cylindrical and spherical coordinates

MTH2@1H NT3L NL T K O 3(80%)
(Mathematigs Il
| Ng NT&MTB 8027 Enl T O
el NJeNnBI NphORANDRAGNOKAORAT € nRI
LIENKLHAhO KOhEEO®T cch©OL JENKP KH
] KNI AT 7T QQOLJENKOGGNEGSLOGT Fal Ani Il nrE
LjENKLdENKogm'aLeTOéSNTrTérELj
6] RTTnl O] KOENK|] KNjJ nET QLI ENKIF AT hnt
ENKO] KEKN] KNGOLJENKOGNEFT ni1 AT 1
OB ENREAEqQnRT 61 E6T I KQOsL el 66é6EO0G
KNTnTNLTNEOéEKéthTTmérétéEKNKqum
ENKTI NJ] KN Ny KIRIpGRDE]] KAQOKNJI NT KO

Basic concepts ptyleesdegree

First order equations : separation of variable, homogeneous eque
cv_ar Ocos _rgmlg*Oglrcep _rgleOd_ar

Higher order equations : linear equation, solution vathiceastagtal
coefficients and with variable coefficients, Applications of first and second ¢

Laplace transforms, Introduction to partial differential equations

Vectors : vector function, curves, tangent, velocity anaeaacelerat
torsion of a curve, directional derivative, gradient of scalar fild, divergence
a vecor field

Vector integration : line integrals, surface integrals, volme integrals



MTH 3B3NST nj 7T I NTROGgNET Al 6k & 3@05B)
(Numerical Medhods
| N§ NTOE @1 En | 1
TAl 6T T &8SNTIT rjumiéTquéKNENKj
LIENKeINOgNESLOSI Oj k6 Gk] 6 EKRNGKI & E
GGNEFT ni1 ATGINGOTTInT KKI AN QK NL J ENK O
Computer number representation and roundoff, interpolation, nume
solution of nonlinear equations, the solution of system of linear equations;
and data fitting, the solution of patiradrglii@ckntial equations.

PHY 103hul NEL QT Ar | oL SNI KAT T A EL3@HB)] NI N
(General Physics for Engineering Students |
| Ng NTaaJEmehd Enl T O

~

61 61 ENK] KNj nET Q& aMOxNEBONOESD
&FET NI TAT OO k AREENT Ok NENIT 006J306JT11n
&l Ecel K OOENKLArlI 0O0exkNrI Ok NoLA] EOOL

Emphasized on the applications of the laws of physicsi ¥ ectdrs. |
3bgkclggml g, OOLcurml UgOj _ugOmdOK
Torque and angular momentum. Equilibrium and elasticity. Fluids. Os
sound. Thermodynamics. The kinetic theory of gases.

PN 104dJhuL NEL QT Ar | 2L SNI KAT T A EL3@\HB) Ni N
(General Physics for Engineering Students |l
| Ng NTOGHE#BT Enl T O
61 ©1 ENK] KNj nET qQEIEEgT nNEOf Ol NE
EKNOL elJIJt NOk Néeil NJT eNT T NT OOi Eée KeelJlJ
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LIENKe&FEOJEGQOSI kk QOOENKI I &Rk & ©OU I
ENKOI KELIFhOOENKOKkAR] I 87T 00617 T Ok

Cknf _ggxcbOml OrfcO _nnjga_rgmlq
Electric potential. Capacitance. Current and resistance. Citcuitsrehagne
Gl bsargml O _| bOgl bsar | ac, OK_vucijj
Alternating current. Electromagnetic waves. Interference. Diffraction. Ph
Atoms.

PHY 191GNT AT NENKIU L NEL QT nr i e Q(i@r)
(General Physics Labpratory |
[ N§ N TORHY 4 01/PHEVN08 | OBH YK ¥ 1/RHE h0B
ENKIT hkl EPHiYI1@1IRPHY ®X nJ 61T NRIF I NO
A laboratory course that accompanies the topics covered in PHY 1C

PHY 192G NT 6 ORE NK (BuON E (l(€7%v%)
(General Physics Labdratory Il
| N§ NTOHE £0d/PHEN1DIZ, RHY 102KABY BHYKLERV BHEE 11 T
104
ENKIT hk|l EPHVYr1@2KRHY 8204 n J 61 DRI I NO
A laboratory course that accompanies thim tepieslO@/drety 104.

PRE2®ONKEAHRENKI Ee QEKOKk NENKT K N3(8M6K E N T
(Industrial Organization and Management
| Ng NTcdJErgdAaii Entl 1 O
 KAEENKEKELNKIOINEE AEK €l OE&KKEN BE N E E
| NEOj I ENK& A EINKE KA &I & NI ij j& NIKEDE /K 5
TKNT BERENKNEMKENKT kK Nh
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The nature of management. The structure of organization and the
Quality Control concept. Faciliti€soBlasindeyelopment and demand fore
Material control. Financial Management. Marketing Management.
PRE3ZI NJT nNéeN6| RT Ok NLT NT NL SN336H T |
(Probability and Statistics for)Engineers

| N§ NTcdJEngdnii Ent 1 O

OT i eIl NJENnRET B KNGNEKO@ NI NKNJI NS
el NJT nNéENS | RIBK®HH BONKI mml) ON)EE @ ™ B
ENKIi NoéeKNNTI gel NJO) K] KITOENRI Né KKK

OE®e| PGI N
Concepts of population, Sample and Parameters, Sampling Tec

Description, Probability Theory, Random Variables, Decision making thec
and after experiments), Statisticalysiem@n¢arianee, Regression and correls

Statistical methods as the tool in problem solving

i KKA1T TAQENKOKA] T KOS

TJinel NJKO©Géel NJoeoONEs El LT NT 6§ NE

TLNINKT T SNee| 3§ ®)EP EGINKI NS ié MININE K
3(8006)

PRE3&OL K| gLNLT KQl NLI EKKJ
(Engineering Economics

| NgNT:eeEQ@AWENIT OO

CSNIrKniTAELNEI NDarJNEInl AELNE]
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OT I eNhi1 DRT gNT &+ EENKI N6 é&KNNT ql
OIEMIOIOAR ST Nr 8] KA] T 8T A] T 6éKEENKS® § I
I KA1 J QLNT ENKT AhLNT E&ij NT El el NJoLn

Basic concepts in economic analysis. Cost concepts. Time value

the worth of investment comparison of alternatives. Depreciation and incc

Replacement analysis. Decision making under risleaad anabsegnly. Break

CHEMMONL | EKKJ8eéeJndT NRIET ©I AS/Y
(IntroductionGbemical Engingeering

| NgNT:aeeEgHni@nl T OO
OT NT SNE NBKNKHEERKAIBAGE nl ] nNEENK| K
OkKNNnij ] GNYT AT NEINKIT KEA®E DREL KH &k iNel K

EKNT | TENRGEOBNEINKIN ] N ©Oé& X @ E EWEIGT én B
Orientation on chemical engineering career. Overview of chemical |
unit operations. Introduction to fluid transport, heat transfer, separation
reaction, process control andledugtrizmiant visit.
i KKNn1 T AQENKOKA] T KO®6
el NJoeONEEENKIT SN
el NIJKOeOk Nel NJ

NEDEOOS &8 ON EE & n

(N
-
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CHE103J hnk JI k LNKOKk NI Kk A EENT 3(6)

(Material and Energy Balances

| N§g NT: GHE&1®801 Enl 1T OO

ENKIi NoéeKNNTI aqék NI F EOT L EKNKIT ENK
67T DRIFET ©1 OéenHLITAT NEFELLNKOKNEKNT
TE| knNEQEGHILE G0 o F NONEL OOei NIJK®Ol T ¢
el NIJKOel T &l EENK)N&OENKKEINTK AL Bmikdl
Ok NLij NI NeeJneET nl OLJhn kBN KILINKMKINIEE K

Ok NENKG] Kk NT NREOENK]| KNJ nET qEg©6| KO

Analysis and design of plom®ssas using chemical engineering |
Fundamental of material and energy balances. Gtleenniehlapic pedryieiscan
processes such as humidity, saturation, solubility and crystallization. Ther
such as enthh&at, of reaction, heat of solution and heat of mixing. Simul
material and energy balances. Material and energy balances on stead
processes. Material and energy balances on multiple units, recycling, &
Application of computers in process analysis and simulation.

i KKA1T TAQENKOKA] T KOS

TJinel NJoEeoONEEl k AEENKT SNLJ

TELNINKTI NOeKNNTI QEKNY I T ENKS

TJnéeildkINoENBINNERTO KN] nET QJENKé S

Ok NIJhulL NEL Q]

TULNINKT eSNT T ALIAnkIT kKENKOkNel N

TELNINKTI NOEKNNBOEKNG kI KNT NK§k K

Ji
no
[

-

n K
eJ
N
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CHE2®e J i NT T Kij Q&I F nT L NI EKK J3(36)
(Industrial Organic Chemistry
| Ng NT@HRA0BT Enl 1 O

j NIt KI J8F EIl Kk AnEENKT NEdeJnl NI TKRAj
L AnESéKNNTI Qalkjnxd NNTNS NEEKEKNI K6 -§ BT E5 G N ok LIl
LNKGEIJOKENDKE GnOOseéeJnl NI T Knj QI I nl

T UNI EKKJF NI NK
Overview of organic chemistry fundamentals and differenutyges of
Basic products of industrial synthesis such as olefins, oxidation products
aromatics, and macromolecules. Organic chemistry in various industries
industries, chemical industries, and food industries.
i KKNn1 T AQENKOKA] T KOS
el NJKOeOk Nel NJoeoONEe ElI I knEE

~

Jn

KOB&ERAE] kj Kk NT dART 1 DRI kgj N NeTI- SENEENEK
& | EOI |Kmmmllmzqi Kd NKNREB 6 k B\ kEGT KGIn| &
T nNEF &@§nT,100 Ind NHNFETHIHNK IR K0T KNG eNJKTS

l
l

CHE212GNT AT NENKdeéJnl NT T Knj q 1(e82)

(Industrial Organic Chemistry L.aboratory

| N g NT GHE &1 8- ol KRG 210 Kol JEAT O

ENKT hkl EENKO|] knrjl O] kENK&EBNKE K
gI Nh @&l F nT LNIEKKIJOKkNENKLAESEKNNTI qL

Laboratory test of change in physical properties of organic compo
and Synthesis of some commogandusbnapounds.

i KkKA1 TAQENKOKA] T KOS

|| > | N | NJo&@ONEeTl K AEENK!I NDF

LNINKTTSNoe| | KN nET qQE§GOEI | NgN§

o
¢
D
Z
o
N
@)
@
@
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TELNINKTTKI &8I No6eKNNI gqUNKFNT T KAj

CHE28é Jnl NoéeKNNTI aqék Noée Knr | EJ3®6)] No e
(Analytal Chemistry and Instruments)
| Ng NTAJERAGEn T O
TTTSNoéeJnl NoeKNNTI goeéi NJj Nhi1 K NhA
I Noke6T KoéeJnOENKNT AN eNdd ekui NS K IOUDdmto
I N K ONITOFEKITADIerK NNT g NI 6 h] Ek©F Eénkl
EH) OENKOERIRI N®dE KKNEQHIONESITE T nij Né
Introduction to analytical chemistry. Errors in chemical analysis. Gr
analysis, titrimetric methatisisfand analysis by electrochemistry. Separatic
using chromatographic methods. Spectroscopic methods incividigaAd, Vv

ICP. Surface analysis by SEM and structuagl Ruffabyctisusirplysie sizpartic
i KKA1T TAQENKOKA] T KOS

TJinéel NIJKOeOkNél NJo&eoONEe &l I knEE
SEnrj i EAT el NJj NhI k NhCE 6eJnl No
0eJAOENKO] EOkNARNopEBNKOGSE] | DO

I3 NNKLAp@gl @i H OENKI N ée KNNT aj NI

— O

¢
« o

OeKNNI g6e KELKONEGHh] B OENKOS K
CHE 231N RT g NT ENKT nNj] 81 6306311 nda@es) NJK
(Fundamentals of Momentum, Heat and )Mass Transfer
| NgNT:KHMBH2BIK Bin® K] T 1 KOF JEAT OF KNt
érEmrKL NT O) KNINT KeéeiTeénJLSNI KA
T 7

ENK el &kl Eenlgeol ke ¥ 681 630631 TnRJ
EKmE|DRTQNTérEENKTanoTeINjKer
KeFrT OTTT NLT NEohaj i TnarLijNINeET Al | n
| N6 e KNNI q§gnRT &7 &&TEEINKI |l 160M 160Dy
ENKTnNjoT él NIJKOlIT KI Joeil NITI'T NOENKT
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&l EENKoel kij N] &l Ok Nij Nj T F EOENKT nNj 081
éjnKnEUmammamuommwmmNmmwquln|0EN

EkeElI DRT gNT &1 EENKT nNj] 81 J1 Kk OEg &
OT 7T JIJnNnOKkNeInJn] GNENKNjsN@GBN KIKMEN jJOEINK
Tkl gaLlEél NIJTONITT NI OkNLAJ] KNLNT 1T N
Ladj AaLTnkEdT NrF EOLJENKSL®OSI | GNT nl NE
ENKI N6 eKNNTI aln)] EKBQT nN] 8T JikLndjn

Fluid staticMass balance: Control volume approach. Dimension:
similitude. Differential equations of fluid flow. Méagentheobpundary

@ ggaOkcaf |1 ggkgOmdOfc rOrp_ |
equation. Qmeensi@teaetate conduction through composite wall. Conv
convective heat transfer coefficient. Exact analysis of laminar thermal bo
momentum transfer analogy. Overall heat transfer coefficient. Critioai thick
extended surface. Convective heat transfer and the correlations for extern:
transfer and the correlations for internal flow. Flow across tube banks.
Radiation heat transfer. Boilingtmal ¢teabsfar equipment.

@ gqgaOkcaf |1 ggqgkgOmdOk _gqgqOrp _ | c
state diffusion with and without chemical reaction. Convective mass trar
Chilte@olburn analogy. Convective mass trphate: hetveesistance theory
overall mass transfer coefficients. Types of mass transfer equipment
continuezentact towers: Opmatagations. Enthalpy balances fmntacettinuc
towers. Mass transfer capacitZ coBffigdestact mass transfer equipment anal

1KKh|TqENK6Kh]TKOe

~

Tinel NJoeoNEEOOKNLENINKT T NT Nj |
ﬂLNjNKleSNIIHOOKNOEelPGINanoE
I EOT T gl EIKAROE MNRI NKITI N e KNNT
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CHE 241n HI 11k LNL T K QO 3(06)
(Thermodynanjics |
| NgNT:eEghd Enl T OO
LIENKLIRAgkT Aar il ce] Ok NEIgeNa]: N Hilr T Knrr

LIT AT NOGGNEFnHI T kK LNLT KQé&FELLNKOENK
LFEE&FEFngHIT KLNLT KGQOENK|] Al EknY ceh ®0
LIhnkol T 671Kl rIfN| ek NN InkED I d] @g) e KBENN TT BK K

J
ENEK] KNTESNKNEOENKES K¢ KNJ § ERIOGEE ©K8
NKESNklFEI AGEAEKI NEST I KA6Joehl NJNE
A general balance equation and notisenidsguaalance and energy kb
(the first law of thermodynamics). Thermodynamic properties of matter.
combined mass and energy balances. Entropy balance and the second I
Reversibility. Helmholtz fre@ildioefgee energy. Applications of the combine
entropy balances. Heat engine. Heat pump. Lost work. Power generatic
Liquefaction proddssegoplication of simulation software in modeling of ve
Therrdgnamic cycles.
i KKA1T TAQENKOKA] T KOS
TJinel NIJKO©Geéel NJOEONEEE I KAEENKE&
TELNINKT I NoeKNNIrarinlij] GNY AT NEN
I NI NKITQ®INGB ENKOEOS| PGI NEI ENIT &
CHE 242n HI 12k LNLT K QO 3(06)
(Thermodyna@ic
| NgNT:eeEghi@&nl 1T O
el NJLndr Al 1 QKNI Emﬁémmmmmuxamm<
E KN

0 J EGEFAAKK NI NLIhnkél T 7 | Eeéidy rKENE
I NLKNENT L qOk NUJOE NGNTﬁéIEb@&ﬁEMWmE
hOOLJIOOBERHQIL ij NI NLLIIhnkmed: éETKNNG G O 1 kkNiF E
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F EIF Eéq) KNEI T T j ERN&O® &I INN KjT 1600 S & 1k

6T I K6 J o INN DIOE 1J &6 ik N KCRENKING ®P @ G I 101
e

(O]

anHLIT AT NT NEST FKQ6Joeehl NINEL Q6 h] EJ

NTRO cf _t gmsp, OT mjredakoo. Cpteyia for @quisibri
in oneomponent systems. Stability of thermodynamic systems. Molar Gi
fugacity of pure component. Phaseanipoioenbrgy/stems. Partial molar prc
Generalized-Budtmn equatiterieCior equilibrium in multienemmeRhase rule
for multicompayeEtém. Ideal gas mixture. Partial molar Gibbs free energy
component in a mixture. Excess mixture properties. Activity cdigfficient e
equibria Computatialwallations of thermopsor@eries and phase equilibria. Re
equilibrighe application of simulation software in the prediction of thermody:
various property models.

i Kkn1 T QENKOKA] T KOS

TJinel NEKORAENRNKEONENKe SNIT | HL I

j LJOoognl O6FkT Ak] 1 OBIFT 6T K] 1 OC
T LNIINKTEEGNOK T ME NLT KQE ENKI NS é KN
EnT I NLI EKKJ 0 e EAf QR ioqm [ENKIOETe A

CHE3®NKIiI t EENIT Gl 6 KEENIT I nT L NI E2SKUJ OO

(Industrial Trajning

GERNr 1T cc& OBt EENI ij NekhOK®Oel T &l EJ |
ITAELNE|] NT ©FEi t E] GNT6B i NN IEEFS & K K
KNIi nNEj O©] KNLNT ENT &Gl 6 KEENT Ok NI N&

A student is required to be trained in the andaat@alveddst under
supervision of staffs assigned by the industry and the Department of Chem
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CHE3®KNY [ T ENKFnT LNIEKKJI O3 éJn B@6)
(Chemical Process Industries

~

| Ng NT: BHE&L®31 Enl T OO

el NJKO®eI DNRT gNIT 6Enrjl EAT EKNY I TE
i KNTijaAHAQOlI k NEENKO] ELNKOENK3&n] I O
L NT NKHO| 6ij € 8 E& KEGENN & Ind LN | EQT KAJT G- ] N
TNNEOfO6gnl OEKNRANI O] OT GnoJI T qool R

T LNI EKKJ
Introduction to chemical process industries which include raw mat
reactions leadipgptlucts. Principles of separation techniques. Process flon
symbols. Process utilities such as water supply, energy and wastes. lllus
such as paper, cement, sugar, petrochemical and toodl usdtiatnpdsntd/isits t
i KKA1T TAQENKOoKA] T KOS

~

TJnel NIJKO©eél NJo&oNEe & EKNT I T EN
GKEENT I nT LNIEKKJ
TELNINKTO&Rn] T OTYTEKNT I TENKj kNT 6n

CHE3BK LNLT K&l Ecel Kk OK NENKI | ECB(I6) n| E
(Fluid Mechanic&gugbment Dgsign
| NgNTGHE®3AT Enl 1 O

&l Ecel kLT NTJ QOKkNENK] KNj nET Q&g eo
ENKEI T OOENKeel k&I EFTnijNeebNhOKKREINKI
6Ggnr 1 OOKEGSTI i nrf ErT nLOl ] QEENKDENK
GFEIT Ol KQT NEI NLIT EKKJoeéeJnE ENKeé&SNk
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Fluid statics and applications. Equations of fluid flawmEbssunenpaoes.
Pump. Agitation. Particulate flow through fluid. Sedimentation. Flow in pat
Fluidization. Centrifuge. Particulate size distribution andT$izeamalicctiom &fy
simulation software in desighranof madous kinds of momentum transfer equ

i KKNn1 T QENKOKA] T KOS

TJinel NIJKOeéi NJo&eoONEeSERnrjI EAT E

CHE3®NKT nNj 6T él NIJKoel T Ok NENK I33BDT T I

(Heat Transfer and Equipmént Design

| NgNT:@HER3LT Enl T O

ENKTinNjoT él NIJKoelT OkNoéeKnr I EOkE
FFEOT T 6 é KDy | EGIENK & mifr § K fejl NG TKIeH 1T rdg |
GREKNOIEKING I KENOKIE]O ¢ KBr | E&k aéK PHhOPE K
Ok NI ENX| EB] RET qqEg oGl U1 qbi Kql NEI NL
OT 7T T nNEO¥

Fundamentals of heat transfer and heat exchasjexda@iiesige h
of shell and tube heat exchanger. Series & parallel arrangement. Con
Evaporator. Plate heat exchanger. Plate fin heat exchanger.Thzrier a
application of simulation software imdedslony afidvarious kinds of heat tr

equipment.
i KKNn1 T AQENKOKA] T KO®6
TJinéel NIJKOeél NJoeoONEe El I Kk AEENKE
TLNINKT ] KN nET QE Sl k nEENKOT DRI
OEnrjl el EEnAT I NLI EKKJo6éeJdni DRI
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~

CHE3®BNKT nNj 6T J1 k Ok NENKI I EOY 73(33p) EKH
(Mass Transfer and Equipgient Des

| NgNT@HER3LT Enl T O
TTTSNOENKT NN} 8T JI KLNKKNTI i nNEI n
R

enRT L @EMNKKk QEMKEREr I aMNKTI Kk N] I Eé Q)] KNE
&1 EDIHEKI T k1 O ESN KEGEM ke K T 1 Bu@ & ReROKE | &K (D
| KN nET q&Eg oGl T qbi Kal NEI NLT EKKJIgé

Introduction. Mass tranger ghetdgeuilibrium. Phase rule. Mass tr
equipment. Equilibrium stage opesaliation (binary). Multicomponent d
Sieve column desighiquidjextractiondi@olideaching. Absorption/Stripping.
column design. Adsorption. Fixed bed helamplidatagnof simulat@msoftw
design and modeling of various kinds of mass transfer equipment.

i KKA1T TAQENKOKA] T KOS

TJnel NIJKO©eél NJo&oeNEe EIfl k A EENKC

TELNINKT ] KN nET QI Kk AEENK@EI ENKI | E

CHE3#3k I 1 K LNLT Ka6eJnOk NENKLI I B3B@I6Y 0 é K
(Chemical Kinetics and Reagtor Design
iNgNmmEmm|En||o

InThnT[GNENKN]NO[GNENKN]N[Qj O

8 ELNI)] KNLNTTNS|] KNINHRLAJ I nT 1T QEAT |
cef NOOKTAnEEI T OLIJENKEFIFEOT T KNYTT ] GNEN
] GNENKN] N NEéerjOKENKThKrEOhei]iN

jiKET[QNENKNJNKNlinNEOEOLEnTOe|NK
Review of kinetic theories. Definition of the rate of reaction. Type
constant. Order of reaction. Elemeeal@anyeatatynorgdievarsible reactions ar
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equilibrium conve&imohiometric relationships in résctimrmatiereactor desic
with different type of reactors: batch, plug flow reactor (PFR) and continuc
(CSTR). Design equations for multiple reactions in each type of reactor. C
rate data with differential and integral chethoiialMet® Methdd/esNat
isothermal reactor design fodloantieacioss at steady state. Application to
Adsorption and solid catalyst reaction. Effect of mase s sfegasmlysteroc
reaction.

ikn1 T QENKOKR] T KO®

TJnéel NIJKO©O1 DRT NI T NE&kT 1 KLNLT K

TLNINKT ] KN]nET qEgeeil NIKO®O1 DRI ¢

CHEBENKIF FEOT T I n] EKHQOgGNEEK  3(36)
(Mechanical Design of Procesg Equipment

| NgNT:s&eEgHii Enl 1T OO
TTTSNOEnrjIl EAT él NIJOBEREOKEE&L EI n
I

6gnT OOJNT KGINORORIROG L B EBEKLE B EDOR DOE K
I AREOKERAT ij NJ I T n E G« NGINNG | Tk B OCEENKO
TAET I T OOOFn| EKHQIT fir E©6] RITTAl ] nN
E GnOOlrFExknrl O0O6h] éSNI mMEThEeéel NJT T
T1T 6oanmrNjINOGEIFKENITN 8§ NPNr ' JOOOENKT ALY

O
TAEel NInhnAI

Introduction to the strength of engineering material. Standard
procedures of process equipment using ASME Codes, APl Coded and .
pressure vessels under the internal pressure andOpdrings. pGxsTuEetion
Flanges. Vertical supports and horizontal supports. For examples : the de
storage tanks and distillation columns. Considekatsn, afesegadbr safety, we
specification, joint efficiency, pressure testing, inspection and quality contrc
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C
(

i KKA1T TAQENKOKA] T KOS

TJnéel NIJKO®e:1 DRI gNI & ENKIFEOYTT 6§
OkEo ] knrpl BRI NOGKOKI OT hREKp] BKH

TJnéel NIJKOe1 DRI gNI 8Enrj |l EAYT énHL

TLNINKT ] KN]nET qQEgeéel NI KOO EI ENK
el NIJAnT OV T 1T nNEOf

CHE4®2NKIF I EOT T 6 KEENT I nT L NI EKK3J3#e J n
(Chemical Engineering Plant Design
| N§ NTV@HES®38) OHF 33% ©®KMINE3343
K AEENKE ENKI I E®OF NEQINg & e KKK
NKT SNE NKINgG H EBEKENT 16 EENIER K @B BN K &N H
- EEKNKINE EWE] KINNIKOOENKI F EOT T 6éKE&n
N T

M« D [TIc

KNYT T TENKOENKOSK NI EBKNYR I'TEE NK GXERN\BKH K
FEOY T T ArJdnél NJIgeK EhEjNK G kBNKThY | SKKNETENNA
The hierarchical approach to conceptual synthesis and design of
Selection of batch/continuous proemsges. andpregcycle structure ofsthe pi
flowsheet. Separation system. Heat exchanger networks. Cost diagra
optimization. Process retrofit. Safety and waste minimization in process
project of a chemical plant.
i Kkn1 T QENKOKA] T KOS
TJinel NONMEBOEI NEDHEENKIF F EOT T EKNTY |
TLNINKT ] KNJj nfEGIqagNaE oN 1R EKNWK I B8O T
OE®©| PGI NI NEI NLI EKKJoeéeJn@&l nltL

[T¢
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CHE484é KEENT I F EOTVT Y T NEI NL | E KK J1g®3J

(Chemical Engineering Design Project

| N§g NT@HE&BX [Elnd KOOl |+ Kk JEnT O
AELNE| NéNT SNENIT 8l REE indd Nig NiK@EIB
RT g NT EI BNKE | I \E_CEW) KE6m BT EpERKGTE 31T 6]
KEENT I EOEL hEK & RN RNKHIEKNI Né | EOQ
ESKT T he DNN B NS N KNEK o seasovdl rijonsnome 13 Tj d
nl Oéeel SNEnh &l BE WUNIrIE MEQKED ING IS
0 €& KNRXINOGKEENK KN] ENT OOT nk NEknnJé&Nn
Students are guided by the staff mdepgzetmenthe work asTdégyam.
will learn howagply the fundamentals of processabesigrsiandgtion software
the selected process design problem. The students must be able to asse
various kinds of unit operations and overall process, to estimate the eq
optimize the design under givemspBionessrceconomic conditionshdhe siudel
prepaie desigaport after they have émalgpedplete dessyitts. Each group wi
have an oral examination.

i KKA1T TAQENKOKA] T KOS

TJinéel NIJUNJINKT E ENK] KNJ nET QE§ ©1
GIF 1T gl Kgq& SNkl EEKNY I T ENKOG 1 Ny
El T UNIEKKJEKNE@hOF] nNEJR@)] KN

TIJnAT AEI NENKT SNENIT 6] RT EknnJd @&l EN

TLNINKIKKINGNSNT B n] EKHQT NEI NLI E

TELNINKTESNIT hel NhéelElIn] EKHQOOC
i N] &l 66 ENr T e&8T nNEOFf O6gnl O ol

TELNINKT I N6 e KNNIOH NKEENNKK SINEBQTT Tl @ kk N
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CHE 461k | nT EKNT I T ENKOKk NENKEéI| T é3¢3db)
(Process Dynamics angl Control
| N§ NT @GHE83B1CHR 343, TH 201
ENK&SNkI EOT T &I ENKINK NJi rE BNTKGHaEG BN |
N KE ISNKETMBEINKIOOT ¢ I EENK& T T ENKOWT pial T
| TenJE 6h3JTTNNEOf OENKTENKEGE I Edm) X
ONETI T ONOD& KIOF I E MW MiRM iEDOIKE MK § IOT & 6.
I 6 b} KEOlERH d] ey INRITETEI6T Jnl N
Modeling of processes and con@ppdigstions of Laplace Transforn
block diagram of the Process. Dynamics of the first andHaigtibackdmmproice
Stability analysis of the control loop. Frequency response and control sy:
and multivariable process control. Introduction to control system instrume
to advanced control system e xercakgagte, dntroduction to automatic contro
i KKNn1 T AQENKOKA] T KO®
TJinéel NIJKO©Geéel NJOo&EONEEE I KAREENKE&

TLNINKT | eNERBHOE) OENKEENKERT T |

M- [T

Oy (D¢

CHE26 e KNDr  EJNI I Ah & EKNT I T ENKIBMESG & J
(Chemical Prdosssumentation
| Ng NTcdJEngdaii Ent 1 O
ENKI nhOkNoeKRr FEIJNRFI ART Ar E§ o El

~ ~

6gnT OFnHIi{jOINOOKEOéI NIJhAT OF AT KNEN
el NJGgOREONERININEBIOOOGEI ENKSGNRr 3T nt |
OV T 8ARI T AT oeh

Measurement and instrumentation in chemical plants. Principles
various sensors including temperature, force, pressure, ifidwuldvahdcgagc
phase, turbidity, and humidity. Instrument interfacing techniques. Program
(PLC) and ladder programming
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i KKA1 TAQENKOKA] T KOS

TJnel NIJKO®I DRI gNI 6ERfrjl EAT ENKI

TJ3neéel NJIIKEOEN DIRE IgNWNd BNEKIG g Nr I T nt |
6enj 1 6) KOEKJOTTenRIT Al ceh &l ENI

CHE4T1n Lhnil NLT EKKJ Ok NENKOJ Kk NI BE3EBP

(Engineering Materials and Selection

| NgNT:s&eEgHii Enl 1T OO

el NIJKOOeI DRT gNT 8Enrj Il EAT I ALhn Ok
enBwLIT AT NT NEEKOO|] Péeenj IdnaIH] kAnM@:
| A@jhTIO@IeNK EALGGENNEE K Nh 1T & m K ih M OOE WK & & B
enHLITATNEFEIALAnl NLIT EKKITArLSNeéen
EKNT I TENKI NEéi NIJKelITeFrEI ALAROOI AL
ENK] t | E E®ITEN B N\KLOl kKBX-KEIEG ©1 n L h n

Introduction to materials and selection. Mechanical and physi
materials. Mechanical testing. Factor affecting propepegyacessingctu
relationship. Phase diagram, grain structure alias deftassafiications structure
properties of engineering materials, i.e., metals, ceramics, (®igoessirand
and treatment of engineering materials. Construction materials. Fundame
types of corrosibcoarosion prevention. Materials selection and uses in engi

i KKA1T TAQENKOKA] T KOS

TJinel NIJKO©eél NJoeoNEeoSERrjl EAY

| NLI EKKJ
TLNINKT OKNFEEIO©ehOl AnlLhnehol]nN
TLNINKT I NENKERNG BK RPIGT ®&hIOiNT L NI' EK

[(@)}
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CHE4#83l NJ ] k- hijn] Gl 6 KEENT I nT L \B{BBKKJ 5

(Chemical Plant yafety

| NgNT:eEghiEnl T OO

K AEENKI DRT gNT &1 Eél NJIN A EhBjNK &
éilexrhuhjo|N!iNleoKNLnel|Njnj$
Ok NENKEK®IENG NENKKIKEONHG1 NDr |+ FEEAT
Ok NENKeé SENN K 1A E“Ngér“tEE‘N&siKl\Eanyu reéfJ B GG KT NKENG
OEfrji eerEEAT él NJ] kI hijnAj

Principles of chemical plant safety and loss prevention. Principle of
Toxicology and chemical industrial hygiene. Toxic release and dispersi
explosions. Design for prevent fire and explosion. Introduction to reliefs a
|dentification and risk asdegsiatbn and safety laws.

i KKA1T TAQENKOKA] T KOS

TJinel NIJKO®©eél NJ o & eNEé Ei INK NE BNK &
|N!iN_INOENKKﬁ[i%rKOéKNEKN & Nj
|t FEEAT ENKT NhoelJOOKk NENKKNS3T Nh C

CHE481GNT nT NENKI NLIT EKKJ8éJnO 2139
(Chemical Engineering Lgboratory |
| N§ NT @HE 83B1CHR 334
6] RT T NgNT ArT ©F EENKE 61l nELNE]| Nece
Il SNENIT @FElIn] EKHQOG6h] NG| RIT ENKI hk
0KA] T KOBESENNEBRKNRNK OESI JOkI iy
Chemical Engineering Laboratory 1 is designed to expose the
mechanisms and operation of the equipment related to fluid mechanics

separations. Students will learn how to analyze the datpesbteenes] from the
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i KKA1T TAQENKOKA] T KOS

TJnel NIJKOeél NJo&eoONEeOSERnrj I EAT E

TLNINKT I NoeKNNT i nl 6] KT arLnEj K

TELNINKTI NOEKNNT dj Kk ENKI Akl ET AT o

TIAT AE] NENKo&n] T KN ENIT 8gNET NLI
CHE 482GNT nT NENKI NLIT EKKJ6é&JnO 2139

(Chemal Engineering Labgratory Il

| Ng NT: GHERBICHERE DI 6 ICHF335 Kol JEAT O
6] RT I NgNT ArT ©F EENKE 61T nELNE]| Nece
SNENT &l El n] EKAQO6h] I NgNI AR&ENGS| RI
NYTéeivTéenJOl AELNEl NENOBKR] I [

Chemical Engineering Laboratory 2 is designed to expose the
mechanisms and operation of the equipment related to heat and mass trai
and process control. Students will learn how to analyze thexpéaiolatiaised

i KKNn1 T AQENKOKA] T KO®6

TJinéel NIJKOeéel NJo&eONEEOGENnrj | EAT E
TULNINKT I NOeKNNI gl ail &) KIarLnEj «
TLNINKTI Noel(NNI(m KENKI Akl ETAr o
TIJAT AE] NENKoOoénj] I KN ENT 8gNEI NL i
CHE48n JJT N] KNGGNT Kn O 1(@-3)

(Undergraduate Sgminar

| NG NT:HERWT BBEL®" O] NGgART J 1 Tnar O

6] RTT NGNIT ArTAELME|l NTnEeTl é&NT oI E
ij N] & OENKh OOk &l EF NeENK] QT fir|] KnE|l NO
el NJoB8ONEEOi t EENKI SNoLT Fj kENITNEI

The undergraduate seminar requires each stedeatdio gapechrthe
areas of chemical engineering and to give a presentation in the class ul
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advisor. The fundamental knowledge and references are necessary for an
of the content of that research. SThallshedémnained to give presentation :
participate in academic discussion. Submission of report is required after t
i KKA1T TAQENKOKA] T KOS
TJ3nT AE] NENKIF nNT Ok NI NoeKNNT a1 é
1 J

~

~

AT AEl NENKT SNoLT & KIERNEGENEORQR
NKOKES ]| knrphe EnNGeNhNF REBONE]L

i [ AE| NENKGES i77ijTNG N FEANETESRG NET N g N

CHE4&é KEENITLI NLT EKKJ o6 eéJn 1(@3)
(Chemical Engineering)Project |
| Ng NTcdJErgdAaii Ent 1 O
E I NgGNT ART ANEELRHEENS NF ¢
ij N] &1 6ENKh OOk &l EF NeNKj al fnr|] KnE|l N&
|

:-(Z
®
jun [ SN
R
(04
®
)
[T
m
1
<

| ATTn] KNLEéqQT nrgnhoeéel Ok NI N
Sudents are required to choose interested research problems (p
chemical engineering. They are encouraged to work in groups under s
members of the department. Each group has to prepare a pisiscifpreflosa
defined objectives and methodology of the selected project and present th
members and other students.
i KKA1T TAQENKOKA] T KOS
TIRTAElI NE ENKI NEOj 1 6ée KEENEI NEN
6eKEENITnr JNE] Nr E&nRI
TELNINKTT OKHNENKél NOKEOBNKT 8KD B K
ENKF I BXKNRIIOGKNENKT hkF EO61 Dr I N
el Ji NI 8T I KQo)] RT 6éeK E =
TLNINKT OSNOERT I KBEEERN ]“Né
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TLNINKTT SNENT 60T REG KNI QQOOKND” & N
TJnéel NJeNhLKONELKKEéOL NJ NKJ athKee

CHE 48é KEENT2Ii NLT EKKJo6eéJnoO 3(69)

(Chemical Engin€eajeg] I

O Ng NT:BHEAS4T Enl T O

| NG NThRoO| KWHEARARNLMETI NERT BN
UNéiN@NOThELhE!NéNKOGénEEN I
i KENKITHKKING ENNOOT nk NEknnJdé&NI SNENKL

This course is the continuation of CHE 484. Students are guided |
of the department to work as a team. They will learn how to make a plan
They have to prepare repmy atee tcompleted the experiments and analy:.
Each group will have an oral examination.

i KKA1T TAQENKOKA] T KOS

[T
t:f

ND & E
NENT

[Tl

.K m)
(0p])

93nl AElI NE ENKT SN6eKEENIT OT kI hé&l
JNE]J] Nr E&nRI

TELNINKTT OKHNENKéETI NIJKOOT fr oKnj I
ENKF I BXKNRIITAOGKNENKT hkF EO61 Dr I N
éljlNl'c“)TI-L(G]olRIoeKD,rI-EJDI-oehGI-

TLNJINKT DERO odhlaNK BNNEEKIIN ] KNLNT 7 N

TLNNKT 68017 d KNG iesliend 1§ id EEERN d N EKNK NT

ﬂuNjNKTTSNEmﬂﬁu&Emmﬁ'"6KN@m@ﬁm
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CHE2I ni &6l 1 NoL| O 3(06)
(Special Topics |
| Ng NTcaJErgdAaii Ent 1 O
ENKO)] huhLFT 8GI NNI Al el T naroEfrj i
Teaching of special topics related to chemical engineering which ar
i KKNni1 T QENKOKA] T KOS
TJnel NIJKOOT NEoT éé61 6kjalariniLd

CHE93 ni &6l 1 NoL| O 3(306)
(Special Topjcs
| N§g NTcaJEnednii En T O
ENKS] uhLFT 8GI NNIni el TnaroEnrj i
Teaching of special topics related to chemical engineeimgnekich ar
i KKNn1 T AQENKOKA] T KO®
TJnéel NIJKOOlT NEoT éé61 6kjalartalLd
CHE94I nl &6l 1 NoL| O 3(06)
(Special Topics Il
| N§ NTcdJEnednii Ent 1 O
ENKO] vh LT 606G NNGHRG RN mir dE&INT fid
Teaching of special topics related to chemical engineering which ar
i KKA1T TAQENKOKA] T KOS
TJnéel NIJKOOlT NEoT éé6lT 6kjalarialLd
CHESIONT J NLNLT KQ1 F k N3 J I KAQOk N63(@% 1 6
(Polymer Science and Technology
| NG NT@EqQAdWENLFT OO
TTTSNO| KNOijT &FrEr FkNO6JF KO Al 1 N
N6JIF KAQOENKT FEénHgnEIGENNIT KN IOEBNK:
h

| 6 J
O0&KOINENMKINGNG &@¢é I N&KINBK N IEKIQOK N

LK
r1Tn
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HI ij OJNEKNLT KNT GNgnl Ok NENKTI kI Jol
[ OO)] NET KKJgNT NOOOKkN] NELNhEG e KNNTI
Introductiomypes of polymers. Bonding in polymers. Stereoisom

morphology. Polymer synthesis.  Molecular weight characterization
(Osmometry, Light scattering, viscosity measurement, gel permation chre
solubilignd solutiorigansitions in polymers: glass transition temperature
Polymer processing. Industrial polymer: plastics, resins, natural and synthe

i KKA1T TAQENKOKA] T KOS

TJnel NIJKO©él NJo&ONEeT nEl Kk h EENK

TLNJINKEJ SHIFENTKIANEA] OF KNI 61 Nr | E
CHES®RI ¢ 61 6 k] n6JJOT KI LAEOG & KNNI((IHOO

(Synthetic Membrane Teghnology

| NG NT&ERMEFEQME®T | Ol |1

 KAEENKOGT rJF'éjl-KéilTéeaTN IJEeE KNToi&TeB N ed jh
Tl-EenHKﬁE;HNérééjjéTru<m k] gn Ok NEN
FAkT KNJDhukdT KGRl OO0OeJ6eKIDhuk 6T Kgnl OE

Princiglef synthetic membrane separation and concentration proce
and characterization of synthetic membranes. Theory and mass transfer |
processes, for examples, reverse osmosis, ultrafiltration, nparafitration
Membrane separation equipments and process design. Application of
processes.

i KKkA1 TAQENKOKA] T KOS

T30 él NEIEONBKEEN ESE KkNA IOT EMNGHRIEE T [EE N «

LIKKTT NéeFrEEKNYI T ENKGnr EEnRIT I]
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CHESI3NLI EKKJIJKNY T §gnl I NTJ N 3(9)
(Biosystem Engineering
| NgNT:eEghd Enl T OO
E 66 ENhél NJo&egoONEeosEnrj i EnTgnll
TRl T RBK N KD K BN H B, KN B BRSO 6 kORC
T hel ] KNYTT NSI LI NTJ] NOOLNr Bd NG
I KLNLT KQOINEIOEI KNT Tl ijNi Gnr E
& KNGO TENG @K kOTreKELTKEINE@EO Kk N NKQ6 T 6 F
Understanding of basic life science and physiology. Application of €

o O(

Oc¢ (D¢

Basic chemical engineering principles, for example, heat and mass transfe
analyze physiological systems. Separated imtoe3, lexgds! ghab#ksue level,
cellular level. Global level: ecology systems, species, and interactions. C
transport phenomena in the body. Cellular level: cell differentiation, DNA, &

i KKN1 TAENKGSKA] T KO®S

TJinel NEDTEENEENIEAINGTI DRI ET ©1

TLNINKT ] KN]nET qéi NIKOOnhONT | NL I
CHES514NT ] NLNLT KOk N3T é61 6 k] nL3BOK h OK

(Surfactant Science and T¢chnology

| N § N TPhySiéahChdmiptry lorEQuivalent

KNE|] ANT NEoeJné&l Eir DRTj NI Oé hAGI K
OONT ij CEINNK GG\l e F ELNKKkh OKET nEj NI T
Ok NENK] KN] nET qQE§OEl I nT L NI EKKJ

Surface chemistry. CharastefastientofMicelle forolabzattmase
and phase diadghafiactant gasom at solid/liquid inteoacdtecipitation and
industrial applications.
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CHES20l é 61 6 k] n|] 6T Koknj] J Ok N|] hBgRIOK S é J

(Petroleum and Petrochemical echnology

| NgNT:seEgHii Enl 1T 0O

ENKEkAnrl Ok NEKNY I T ENKI SNEI 671 KNL
&l E) 6T Koknj] JOkNj k NTijnHHQT fir ceh & N
ENKEKArl ] 6T Koknj] JOInT LNI EKKJ ] b6l

Distillation and refining processes used in petroleum industry. Chel
of petroleum and refined products. Synthesis processes from natural gas
gases from petroleum refining. Petrochemical industry.

i KKAT KABNKS KA ]

TJinéel NIJKOeéel NJo&oONEe El éi NI KO®OI

EKNT T TENK] 6T Kokn] JOkN|] huéT Ko e
TELNINKTTSNee | KNf nET qQEjOE ENKOE
TLELNINKT I NoéKNNT g kNt OrEEeEder | PKGN J N
6gnl 06| KOEKJeél Ji Nl oT I KQOs] RT 1T

CHE 5221 NJ KO ©é SIN aniT N NNETEEKNKKIHO-EEOX TBEE J g N T

(Design Katow | : Natural Gas Jndustry

| N§ NTcdJEngdnii Ent 1 O

ENKFFEOT T Ok NE KX $ NET) IGANE KN TNI

K

~ ~

el NIJKOOlI] nNEKNEGNRET AREE 1
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O JOk OOKNJINT KgNIT T NEI NLI EKKJOLSNT
o1 N/ENETOKENKT SNENT ceh ©T NJTnr T ©6F EENK
LOGoLA] Ok NI nT ATNSITnT nNE OK KDENKK NS
N LENINKTTSNENT ceh ©F KN/ ) SEE i T]dERNER e |

J
I nl

(O]

| LNI EKKJ O] EOEOLT KKJ§NT N

Application of underlying principles and theories as well as rele
knowledge andhowwn designing and calculation data and standard of diffe
for practical indagtpladation. Design of reliable and successful operation of
Safety and hazardous prevention and consideration in design. Analysis
improved design and operation. Emphasis is given to equipmentnidevice:s
relevant to gas separation industry.
i KKNn1 T AQENKOKA] T KOS

TELNINKTFFEOT T EKNY I T ENKOKNSeKDNy
hONI T nNEOFf Ol nr E§OCEI I nT LNI EKKJ
TLNINKT I EXNYJ T IENKESHKENSB eh BE N

el ¢

Ok NENKJ] tFEEAT ENKLOGSLA] Ok NI T
TELNINKT I NoéKNNT gOE ©cél NKHGT BENKENNTKI |-
L NINKTTSNENIT ceh©Ff KR T SNEN ¢elE & &

v AN

CHE 5231 NJ KO©& 2N oiT N.NNETEEKNKKI ) SO TRZED J i1 O
(Design Kadow 11 . Petrochemical)industry
| NgNF@ERAAEn T O
e K ONJCHEhRE R & N8lg 80| ThAar - nT LNIEKK
Similar to CHE 522. The &imwhasis @) petrochemical industry.
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EéTTEKNTiTENKéKNééKD[
heNTInN EOf OTﬁrEQ@ETrQTLNrEKKJ
A 1T IErN-KESONKENNTT Toeh PO N

Er'\T ENKLOGOLNA] Ok NI nf¥

> KNNT gOE ©eéd NPGT ENKENNTKI |-
NT cech ©F KNI T SNEMNT ¢tk & &

EKNuhME&W@MIEKKJlmolKoeJn

=
—~
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(@]
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~
bl
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Z
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CHESBNKTYT SNT Anhé&lESLNA] ENEInT L NXHIBKKJI
(Industrial Waste Treatment
O NgNTV:eEghid Enl 1
O KkNEESNOGI NhOknE|l ANOK NI Eé Q)] KNE
PNENLOENEeIEMEMMdeNimmmmmmmmmmﬁm
ENKEARENKRKIESNK) EE @ KEENE NNKYT SNT nh (
TNEOT I 1T ERNKNRKMIERNGOKk NOERBOBR] haEl ENK
FATININENENKENKT SNT AhOk NESNéenhé&l EGLT
Sources, characteristics and composition of various industrial waste
air pollution, solid waste, and hazardous waste. Impacts of enviro
Environmental quality stai@atrdsadie management. Stream sanitation surve
wastes technology and control as well as concept designs. Waste mana
methods. Hazardous wastes and disposal methods. Remedial measul
dispogHl industrigastes.
i KKkA1 TAQENKOKA] T KOS
TJinéel NIJKO©éel NJo & ©ONEeE 6
I

i Ef
FnT LNIEKKJO8h] KI JTMHEO
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TJineéel NJ O & aN e oEGESHAEl SEKN KN TSINY EA h OT
FAT T KNJ

TInel NJ o &aNE:E|nk KN TE Gl FhEkio J OJ N
OL ] &l 6 KEENT OENKLSNKI €h©NI Lné

TJinel NJo&ONEeo!l é61rotkG hij BKN KV TSE (h
ENKEARENKOKNGT €61 6 k] nE ENKESN
IJNT KENKENKT SNT nh Ok NENKESNénheé

CHES4ONL I EKKJgnl 6eJnoo 3(309)

(Biochemical Engiheering
| N§g NTcaJEednii Enl 1 O

Kk AEENKE&I EI NLI EKKJgnioéednél EEK
eKIFT ek pXkITnikadetn KIge TEl IBANE NKN] N6 Kn E
6JOT T Ik NGNJOKNI KAEENI Oékl 1 KLNLT KQ
I F EOT T Ok NENKI N6 é KNNT d6 é K IErKINA || G NEENKK

Biochemical engineering principles of the industrial microbial and
that cover the following topics: kinetics of enzyme catalyzed reaction, isol
enzymes, metabolic pathways and energeitrekigitadymsdofeactions, transp
phenomena in microbial systems, design amacioedyqsrefditiure fermenta
and downstream processing.

i KKA1T TAQENKOKA] T KOS

TJinel NIJKOoeéi NJo&eoONEeSERnrj I EAT T

TJneil NIJKOeOkNeil NJoeoNEeTl NEék 1 Q
] GNEKN] N6 KNEGS6h] énk NI T Kninj q

TJneil NIJKOeOkNeil NJo&eoONEe El KNV T E
Ok NI N6 e KNINFE[okerkBr  E] GNEKHQgn |
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CHES54INT ] NLNLKKUOENKI BKKEBSA A 3(39)

(Food Science for Chemical Engineering

| NgNT:eEghd Enl T OO

I Eeq) KNEFT T NEG6eJnhl kAE&LFEIFNINKO
I NEF NI NKOénk NT T K] gk NEBNNKKEREN 6 TAT] 1
i KNTijnHHAQQI NI NKOKNENKO|] KKOJ

Chemical composition of food, their nutritive values and the pr
Microorganisms and their effect on food. Principles of food preservation i
and their utilizdtigportant commodities and processing.

i KKNn1 T AQENKOKA] T KOS

TJinel NIJKO©G1I DRI gNI heNT | Eéq] KNE I
EKNT T TENKO] KKOJTaAarJdaTnleéenweénN
ENKT T FJIF NI NKNKEN K@8i Gji niar B Gyl Nl N- K-
CHES®2KNT [ T ENKj Kk NT I NI NKO 3(9)
(Food Manufacjuring
| NgNT:eBE@AdWENRIT OO
| ATTnhNYT Ok NI NT ] NENKI kA EENK®OERD
I NL el ceK)IGEIOENKNST NKNe&geE&Q)] WF EOI NI N
EKNY I TENKj kNT&TJFYEKIT OOk NENKEKOD
6] DFEOEREOI NI NKGN] KAELAOENKTT FJIFN

Raw matesaal$ pdsarvest technology. Thermal processing of food:
pasteurization and sterilization), canning, aseptic processing and packagin
Intermediate moisture food, extrusion, and micretvanaatqukings<Nidng,
freezing, ionising radiation, chemical preservation and fermentation. F

packaging.
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i KKA1T TAQENKOKA] T KOS

1LjheiNjKOe|DRTQNTéEﬁrIiEh“iﬁTT
EnT ENKXKKBONL 6 & NEeNIGIQOENKRK B N K KK
ENKI SNOTI 8EI NI NKOIF NI NKEnr EOI ©E
KO|] F N NKOENEKROKRKQ&KOd P hF B0 @ EEF Ok N
LNKSéeJ i OF N& fNIKi TIMrEmHT NETONDK NENKT K

CHES43NLI EKKJT Al 8KNnE] GNENKN] N3(3) N7 1
(Heterogeneous Catalytic Reactioh Engineering
| NgNT:RE&AT EOINEGO N NK] aj 0eL |1
|DQTQNTTNEhGNTTﬁiéKnEd@MﬁN%WEWk
NE] GNENKN] NO&kl 1 k LNLTKQTfdr 6EfT ]
KIi N6eKNNTI genfknE|] ANél ET nl 6 KnE] G
Fundamtals of catalyst and catalytic reaction processes. Basic col
Kinetics of catalysis reaction. Type of catalyst. Catalyst preparation.
Fundamental of catalyst characterization. Application of heterogeneous ca
i KKNn1 T AQENKOKA] T KO®6
el NJKO®©eél NJo
NT &1 nE]

O«
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NEEOERnTrj I EATT
NKNj
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e
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CHES®I é 81 6 k] RENKI SNél NJo] RI G¥BJGIXEG © €
(Heat Driven Cobdicignolggy

| N§ NTI@HE 4K IEIn® OO K AT T n GNT @ NEj O¢
| NGEeNEKI DRI YMNE ENKEIEDNKIT $Nied INE 1N IR

|KnE¢mEKHQ|ﬁrLSNencuH|qumﬁmmmmmmﬁﬁ
6] RT OT T hOhREKkNI OOKNTYTTT SNél NJoj RT O7
0é&eéedl | KQOOKW«EEmMamMmaﬁﬁl@“ﬁmd&n@
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KNI ] OOOr knEl kn EEMIKNTNITKSEN d 1T NJ 6Ggral
el NJO] RT OT 7T Egoeeil NIJKoel 18] RT O knEi «k
Basic refrigeration cycles. Heat driven cooling principle. Equipmer
Refrigerants. Phychrometry. Cooling load calculation. Absomisiorptrefrigel
refrigeration cycle. Chemical reaction refrigeration cycle. Ejectdrarkilgerati
cycle. Desiccant cooling cycles. Evaporative cooling. Heat sources for he

Applications of heat driven aaoling syste
i KKA1T TAQENKOKA] T KOS

TJinel NJKOGéel NJo&eONEEE I KAEENKS&
EFELjNINOI hk©OFITnFLIKKTIijNI &l E

TLNINKT OKNIEE)O6T €61 6k] RENKT SN
6] RI

CHSSENKj] Kk NT Ok NENKE§ O3 gnNRI 81 k3BWOP i | j

(Biofuel Production and Ulilization

| Ng NT@Eghida Enlt 1 O

| NLT EKKIJLNLT KQOKkNI NTjJ NLNLT KQ|él
ni oeéJmIGknNTN&HT B5oedIFiRY 61 k NEgn il ij Ni Ok K
|.

g
& EENKj Kk NT Ok NENKEjJO©08§nNRIF61 Kk NEgAT i
ENK|] KN6JIJNT T AGEREKgHIT NT &F EENKj Kk NT O

Engineermmgl science of biofuel production through biochemical c
thermochemical conversion processes. Biofuel properties and utilization
engines. Economics and policies of biofuel production and utilizatetal. Env
impacts of biofuel production and utilization. Life cycle assessment of bi
utilization.
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Tinel NJoeoeNEE Ok NLNINKT T NT NJ EN

Renewable resdufcdsE K NETNIKIOE N Kilr 1§ 1T GHEMNE § 1 |

TJinel NJoeoNEseéel NJEONI 'l eN& Il Ed 1

TJinel NJo&oONEeel NJL Spife ByddAssessieht)

TJinel NJoOEeoONEET 6] T N BNERGKGI hn RE

T 67 T NJTaAarFNéegniJLnESLKNJIENKE]
CHESS4ANLI EKKJENKS3| Neel J©0 3(309)

(Combustion Engingering |
| NGNTEERNAGENIT I KOERKBk Ng ONEK®h
el NJLSNenGél Eexkl 1 kLNLT KaoeeéeJdnOk
gNRIFI31 KNEOENKG] Neel &I hognRRI 61 k N
TTKNYTOKA] T OkN|] P2T | ki T OOKE K e@elD& & &
The importance of chemical kinetic and transport processes in cor
fuel. Droplet vaporization and combustion. Combustion of solid and ga
and stability of laminar and turbulent flame. kieeti@ro$mofluthnts formatic
during combustion.
i KknNni T QENKOKA] T KO®
Tinéel NJo&eoNEeexkl I kLNLT KaeeJ
f O6EKELKONE&I ES) ki celJOT T KNT
El EKNTY I TENKOGj Neel J©

¢
O
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CHE S556NL | EKRIJENKO3| Neel 3 ©0 3(309)
(Combustion Engingering |l
| NGNT:ER&KRNHAERBT OOKLNKOkNeil NIKOl
ENK[ KNJ nEI gl k|l gRENKBBE NG h8d N&II
" JOOk NSl k NT iir Eg 6OE N
k gnOKN[GNlﬁINOENKTanoIeINJKGII
T LNIEKKIJOKNT T éiTéndOkNeéel NJ] kI hij
Combustion theory ofag@scaodl. Burner selection and performance

analysis and design. Heat transfer in furnace and heat recovery systems.
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of industrial boilers and furnaces including control and safety. Pollution «
process

i KKNn1 T AQENKOKA] T KOS

TLNINKT | KNT nET QT kI gnENKS | (NP TJIE

Ok NP MITKINENKS | Noel JOOKNST k NT Ar ¢
TLELNINKTI Noé&KNNT gE NKINKE @iNij 68 1eg d
el JOOKNKNT T OERT EknT el NIKoel T 0§

el NJ| klFhijnj

CHESS61 ¢ 61 6 k] RO GKK O §gNRI 61 k NE39)

(Fuel Cekdnnology

| N§g NTcdJEnednid Ent 1

Kk A"EENKI DRT gNIT &1 EGT €61 6kj 106 GKK
I SNENT OOENK] KNJ nET qE&Eg el Eeqeéel NJKO®
Ok NKNTTO0GkkAOgNRI31 K NEOOENK]|] KNj nE

Fundamental aspects of the fuel cell technology. Comprehensive
types and their operating parameters. Application of chemical and enginee

fuel cell components and fuel cell systems. Fuel calbtechnology applica
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(Computatiohathniques in Chemical Enjyineering Il

| N§g NT.oaJEednii En 1

ENK] KNJ nETMNBEGED ENIKIOE® | KPR SIN GNBER &
LSNIKAT | OOIMATLEBRR NRRT HENNNKGTNIKI & &l iBANLIGBEK ¢
ENKIi NoéeKNNT gL JENKTBENKIGE®KE N ENNKKIS N eNEN
LIENKOohRArjl OKkNLIENKgnh OENKOESBL JEN
SIMULIEKENK| N6 é KNNTI a0k NI EOY ¥V KNTY T el 7

Using MATLABamsputational tool for solving problems in chemical €
students with prior knowledge in MATLAB programming. Topics include
basics. Regression and parameter identification. Solving Ordinary Diffe
Soing Partial Differential Equation (PDE). Various methods for optimizatio
and design of control system.

i KKA1 TAQENKOKA] T KOS

TLNINKT | KNJ MATLOREG § 6 OEBOOGK QL 81§

Tniokée
TLNINKS | KSINUHEOBONEGIONS ¢ KNNT g bk NI
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CHESBBNKOE®] PGI NT NEi NLI EKKJ 06 é3]350)
(Problem Solving in Chemical [Engineering
| NgNT:eEghd Enl T OO
| NG NT ARS8 RT 1T NgNO
ENKI Nf NIJOOKNENKESNT
6r INNLJ
This is an introduction course in engineering problem solving and c
of problem definition and identificassnintelctaianalysis, strategies in proble
with engineering approaches, decision making and evaluation as well as o
i KKNn1 T AQENKOKA] T KOS
9381 AE| NENKOE®| PGI Nhn©i ji NT AENK

NRI EE®| @ E i q[old
h

i
Th] PGI NOENKI N

CHESENKOE®®é ] PGI NGEI I nT L NI EKK3§49e J n
(Chemical Industrial Problejn Solving
| NG NT:0eBE@AdWENLFT OO
ITAELNE|] NT SNENKOE®)] PGI N6 KNEDRKRN 6
NJLNJINKT E ENK] KN] nET qqEgeeéel NI KO®

él

] GNT nT NENT Gl 6 KEENIT OEjg Ol Kni ] NEKOk N
] GNT AT NENTT ART T n ENKrEll INEANIT KON TETT miNEENI & k
TAELNE|l Néeol éi oNOERT €6 JOkI NOT i 1T NE

Students are required to solve real problems in the industry. This w
gain more experience andem@abiigytto apply their knowledge to solve pr
chemical industry. The students are assigned to work in a sponsoring
amkn_ | wygOmul OpcgmspacqO_| bOcosgr
project advisofollbing steps are included in the activities: problem staten
the parties, i.e. the company, students and project advisor, a written inve:
presenting a proposal, final report and final presentation.
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TJinéel NIJLNINKT E& ENKOE®| PGl Né KNE
9Jn] KNLT ENKHQENKI SNENT &I I nT L NI
9Inl AEl NENKeée ol él NG ERT €61 J Ok I N
T9IJnT AEI NENKO&nj T KNj ENT Ok NT SNo L

CHESEINKL NE| NI ni 86l I NL KN 3(309)
(Independent Study

| NgNT:seEgHii Enl 1T 0O

TAELME] NOKkNRIFElInl 86661 NNOKRr I E
T ©F Ech®©KAT ENKIFTnJdnl NeENEijNel Ng Nt

Self study on selected topics with guidance from supervisor. Cho
approved byDbpartment of Chemical Engineering.

1KKﬁ|TqENK6KﬁjTKOe

TJinéel NIJKOOl NEolT é6l 6kjalarinlLd

|l | ]

o

RnTAElI NENKOKA]T KOenelj
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ELIEknnJI NGNLneér kI ELEEKnNnJIlI NGNLnéir kN
GENI0K L nE| N 1(@2) GEN10k L nE| N 1(22)
ElLZknnJI NgNén#HIT KI ElLZknnJl NGNénHIT KK
GEN1N n| jJ QEAT I kNE 3P6) GEN1IY n| J QENT I kN EE¢ 3(36)
EIBEknnJIl NgNENKDS K EIBEknnJI NGNENK3 KA
GEN1PMA E| NENKOKAJ I 3(P6)| GEN 1PN E| NENKoOoKnAj I F 3(36)
E4ExknnJl NGNENKeé N E4ExknnJdl NGNENKeé Nt
GEN231I AL é KK]j QOI nE 3(6)| GEN 231 L ¢ KKJ QOI nE: 3(36)
ELSEknnJIl NGNén#Hen EL5SEknnJd|l NgNen#Hent
GEN?2dl1l NJERENJOI nE 3(®6)|GEN2dll NTJERENJ Ol nE¢ 3(36)
ElL6EknnJ|l NGNOI é6 1 EL6EKnNnJI|l NGNOI eé61 ¢
GENBENKYT KNI NKEAREI 3@6) GENBNKT KNI NK&RAh E N 3(D6)
EL7ZEknnJd |l NgNi NI NO EL7ZEknpnJ |l NgNi NI NOk
LNG IPN| NI hnEEK]|] 0§ N 3(D6) LNG 105N | NI hnEEK | O § NNE 3(®6)| ] WSNIHTNNG W] KNJ
LNG IBBNK IJPEOK NENK I ( 3(P6)| LNG 18BN K WPEOK NENK 1 ( 3(P6)|0 | knr BSH DT NNDON K K
INGIBNKEF n NI Ok NENK 3(D6)| LNG 1&/NK I n NI Ok NENK¢ 3D6)[06) ki1 5§ DT NGO Kk K
E2l NGNT AEéNT OKNIFE 61 nEI NGNT AhEEéEAT OKNIE 6l I n
E22EknnJlI NGNLneér kI E22EEknnJl NGNLnéi1r kN
GEN3®NKI AnhT NLné&ij NI 3@6)GENIBNKI nhT NLn&ij NI 3(D6)
E2ZEZknnJdl NgNeéenHIT KI E2ZknnJEBEKBNEKRI EK
GENZ21Kn g GNOLK|] g EN¢ 3(P6) GENJIKNn g GNOLKI gENe 3(36)
GENEKN] LNLT KQ@&l L1  3@6)|GENEKN] LNLT KQ@&I L n 3(D6)
GENANKI nhl NT neékNI 3(26) GENAHANKI nhl NT néeékNE 3(26)
GENAINLT KOk NL Nk | N 3@6) -61 Nr JKN] I NgNO
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E2EKkNnJdl NGNENKO K1

E2EknnJdl NgNENKOG Kn

GEN3F2K NI nl NLNLT KAQl 3(P6) GENF2K NI Al NLNL T KQl 3(36)

GENAZ2KREeJLNLT K7 O 3(@®6) GENA2KhEeJLNLT KQai OK 3(D6)

E2&£knnJl NgNENKeENT E2&£«knnJT NGNENKeéNh

GEN3B1 nl| j QEAT ENK & 3(6)GEN3IBL n| J QENT ENK EJ 3(36)

E2EknnJlI NgNénHenl E2EknnJl NgGNénHeéenN

GEN3PUDJI N] PGGNI 61 ET  3(6)|GEN3UDJ N] PGGNI ©F ET 3(36)

GEN44h hT 1 KKJOk NENI 3(26)|GEN44A hT 1 KKJ Ok NENK 3(26)

E2&EknNnJI NGNOI €61 « E2&EknnJ] NGNOI éd61 6

GEN362 ¢ 61 6k] n Ok NI 3(®6)|GEN36F € 61T 6 k] 1Ok NT | 3(D6)

iarEj]NI farEjnNI

GEN3BNI | NI ] NENKén 3(D6) GEN3BNIT | NI | NENKeént 3(36)

E2ExknnJIl NgNij NI NOI E2ExknnJdl NgNij NI NOk

LNGZDN| Ncel J 61 Dr I EI 3(D6)| LNG 2DN| Noel 7 01 Dr I EN 3®6)[-] KAT KIALKN] I NgN
LNGIEINKS Knj T ij NI NOk 3@6)[-61 Nr JKN] T NgN
LNGIBNKOKAJ I ij NI NInA 3(@6)[-01 Nr JKNj I NgN

INGANKIUPEF] nNEJA| 1@2|LNGANKIUPEF] nNEJA | 1(D2

LNGAAE| NENKT SNOLT 1@M2|LNGHAHE| NENKT SNJ L1 1(D2

LNGHNKOEeén] | KNJ ENI 1D  LNGBANKSEenj] | KNJ ENI 1(D2
ING2BI T T Kinj NOT n EEN 3@6)[-61 Nr JKN] T NgN
LNG2BNKO|] k01T DRI EIT € 3(®6)[-01 Nr JKNj I NgN
LNGBNKF nNT ] nNEJ R 3@6)[-61 Nr JKN] T NgN
LNG2BANKLDr FLNKKNTI | 3(®6)[-01 Nr JKNj I NgN
LNG2BN| NF AEEK]| 61 Dr 3(26)|-61 Nr JKNj I NgN
LNG ZNKIF nNT Ok NENK?S 3@6)[-61 Nr JKNj T NgN
LNG295" E| NENK1 Ohij NI 3(6)[-01 Nr JKNJ I NgN
ILNGZDG El NENKSER] T ij 3@6)[-61 Nr JKNJ T NgN
LNG4LON| NF AEEK] 1T nKE 3(6)[-01 Nr JKNj I NgN
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CHE391 NT NOk Neéil NJT 1 3ITn 7 E 0 k RHEKGH N dNj§ KNPRE
[ NLIT EKKJ®sedn ITHDTTTNIO] T ENKLN
PRE3¥2 NJT nN&NGS | RT C 3®6)[61 Nr TKN] T Ng N
CHE39T NT NOk Neéel NJT 1 3@6)|PREBPBNKENhENKI Eé QE 3(@6)|] ON] O T &jNKeL Ko LF BN
I NLT EKKJoeéJdn 4f NeE ENKLNEI| NT fir (
CHMI®2 J A1 DRT g NT 3(D6)
PREDNKEAhRENKFEeéeQE 3@6)|CHMI6GNT AT NENKdeJr 108D
I nT LNIEKKJ
CHM®2 J A1 DRT g NI 3(D6)| EEE 12 é 6 11@ekIjip seE SN K KPVEYs)
CHM 166G NT AT NENKGJ & J 0B | MEEXAERA] T OT T 1T NLIT EK RREYs)
EEE 2 é 6 T1¢etd)Jp eEISINDY 3XRH|MEEIEk L NLT KQl NLT EK 3(6)
MEEGEAR] T OTTI NLT EIl 32BH|MTHIOHNTIL NLT KQO 3(36)
MEEIEk LNLT KQi NLT EI  3@®6)|MTH1IOFANT2L NLT KO 3(36)
MTH1OH NTIL NL T K QO 3(@6) MTH20IH NT3L NL T K QO 3(6)
MTH1OFHA NT2L NL T K QO 3(®6) MTH3RNST Aj T 1T NTASGH 3(36)
MTH20H NT3L NL T K QO 3®6)| PHY1W03uL NEL QT nr 1 o L 3(D6)
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Assoc. PirfAsawin Meechai
1) KNI AT NENKLNE| N
| dL 0999 Ph.Biochemical Engjirigeiiegsity of California, U.S.A.
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CHE 661 Bioprocess Engineering |
CHE 78Bduate Seminar
CHE 78hesis
CHE 7BBaduate Seminar
KNhnAnT | KNGGNT Kn
CHEOONntroduction to ChEngaatering
CHE 103 Material and Energy Balances
CHE 48hemical Enginesim@tory |
CHE 48Bemical Enginesiomgtory Il
CHE 483 Undergraduate Seminar
CHE4&hemiealbineering Project |
CHE%I&hemical Engineering Project Il
22 NKNENT LLFT & IknELOT
CHE 103 Material and Energy Balances
CHE 454 Chemical Engineering Design Projedt
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CHE 483 Undergraduate Seminar 1
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