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24 | Centrifugal Pump Test Set 1
25 | MultiiPump Test set 1
26 | Pelton & Francis Turbine Set 1
27 | Air Flow Test Set 1
28 | Flow or Friction Loss in Pipe 1
29 | Heat @aduction Set 1
30 | Heat Radiation Set 1
31 | Free & Forced Heat Convection Set 1
32 | Refrigeration Unit 1
33 | Air Conditioning Unit 1
34 | Bomb Calorimeter 1
35 | Air Compressor 1
36 | Universal Balancing Machine 1
37 | Acceleration of Gear System 1
38 | Torsidrest Set 1
39 | Vibration Test Set 1
40 | Gyroscope 1
41 | Tensile Test Set 1
42 | Brignell and Rockwell Hardness Tester 1
43 |Torsion TeskS$etr | EI Gn ' 1
44 | Fatigue Test Set 1
2 3| The equipment for testing with Digital Imagt /
technique, ARAMIS
2 4| Laser Induced Fluorescence (LIF) /
2 5| High Speed Camera /
2 6| Particle Image Velocimetry (PIV) /
2 7| Incylinder Pressure iveais8yestem /
3 . | Engine Dynamometers /
3//§ n h AihFAilterN OJ BN K9 QI L | T /
3 0| Dynamic Mechanical Analysis (DMA) /
3 1| Differential Scanning Calorimeter (DSC) /
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3 2| Thermal Gravity Analysis (TGA)

3 3| Thermo Mech&madysis (TMA)

3 4| Vacuum Furnace for High Temperature Heat
3 5| Spot Laser Welding Machine

3 6| Fatigue Testing Machine

3 7| Optical Microscope

4 . | Laser Displacement Measurement Machine
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knELOT K
2. JAKN] kK NG I nj BI&dlrEl Fkhi
INT KgNTGKMH KGNOENRE x | x | x | x| X
&T ONJn
3. KIN] K NOFnj hél EKNJ I
jf Ne@ BEENPIG'ENKOS ) uh | x | x| x| x| x
ITNEKN] I NgN
4, 8Ah TKOWNKENNTENENKR SN
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| AT Ok AELNRT Lnhij Né
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LNRTI Lnh] |l ENKLNhEI N
6. J MENKKILINI kT 7 NSjé«d EEN x|«
I ] n NEBEO@S | GNENG I jogNuh L
7. JRENKI AhlT N- ] KAT | Kn
' KNI OENK]|] KN& JINE N Kt X | X | x| x
I Ar@& NJJEENT, 50 1 Tnar O
8.I;NéNKJ (]]CEIJr]O&leNJrX v | x| x| x
ENK§ A FERNKK & K 1
9.  N& NK§ Qi IE®® B 6K T |
KNI NgNgR1T OF] aNET © | %] %] X%
10&SNTTTTVnex NEKLTAT L 1 1 | |
I A"hl NI NGNENKOOKN- [
11LKNhAT &l IE[.ﬂlﬁ’EEinIEGEé\ILI « | x| x
enHi NI ITKAELOI KOO Gk
12KNﬁrJTell}llj|’nE|ICEeéI < | %




76
I JI6EON K f KON 0B NNK FOKNNG TKMTT B KIKg&ER E T K

1.ERN] KNOJINT | KNLNT T Nj kél EENKLIIT
1.1ENK] KNG jNTEanTTqE NKLFT
S ENK] KNG nJdKn@ Jmeh 1EG WE NS RRHT By
g0l oLl | OT Néet EI NéINKI i nrJdnel NJ
- NeNKj qj O6KnAT j Nhgl T - INNE& WENEj @
PD[TOIKnEeNEENKINEO;TEKJQTTQE
- ENKLFTTNJIJENETAELNE|] NOT "’ KNL N
 KRDFENKLI NEnT Eknndil nE
- ] KN6JNT ENEENKOKRElI KBOEN
L kY
/| JEONGKQ KNG J NT 1 , - E N \ K
- ENK| KNOJNT ENKEENEKSNER RNDSE[ Kh i

o n

-]

—
—_C
—(

S
M
Z
(D¢
Z
(M«
Z
AN
—>
Qa
M
—_
[Tl¢
Z
e

T KNENK
- ENK] KNOJNENNEKERKLEBEGEENENKH RT 0|
JETITBANT BPENO6Hh] e HNEKKJENK]| KNJ J

- ENKIT hLEF ENKBIKMEIT M®OT nj 7 &elnljiEEN
ExNE@ﬁE@@KnummmmE NFK B EKNNHEBLAS KRNI NEQR I
tENKIK @ﬁkﬁEémEmﬁiarREeﬁmmﬁmc

Lk
fsENKLIFT T NJ

& ETAELMNE]

~

T reBENLEA BN NiGErNE) N4 NELINVR
B KEEKENQONRP EE

-

N N

2ENK|] KNOJINTIknELOT KEI ij NI KI JO

ENKIi AhOkN] KN6JINT | kT AELNEI NOI ] nNE

- ] KNENLOEKNIT KIi ELNE| NT NENKOS KNy I E

| NEBHPENKI Ahj] K OKNENKL SNOSKR&ENEK

] KNENLOEKNT KI ELnE| NT NENXIOK KNI f ¢
enHij Nt T nHHANT

ENKIJAEK]T nT T OQENKIOENG] NENKOKNT I KO

~

ENKI NEO| T cel ©kni ET'T ©NOOK NKNT n KNJ K



77

hKNjiN@NOENK[KNéjNTjKérE
TijNNO BEFNOKOLEANEKSLE- TT 1) KANN ERK K J OE N K

o Eel Ej O66Knj] TION&HNKIEQKD @
KOOk Nem@mnmfmmnmmﬁmﬁﬁ@&ﬁaw
“jEéerLlTEnuLNm MUNGNQI NDr 1T OE
ENK[KNOJNIJKeINJKOGOU
iNJKOGOJ enHT KKJOé KNJ

D 7
O

N~ N ~ A

E

e

o]l Mnmmwaam&amnet
e n
I

NKhSNST NT ENTT NJKNJ k
ENK] KNEAT én#HijNI I KAE
r O/ OENKESNEAT JNT KgN
NOI NT'] NLNLT KOl Nenj ¢
r O \SEAKN BntveldiNNetwarkhQuaitg ¢

—eme=c AT
—_l = =l T> X
3<ZD<Q M

- | E e G][ KN E |
Assurance@A)N

Ok NI NEOj 1] Kn
éerOOOéNTSNC

nrjOtNJNKTlsthelxlh

— X

choelLnlls



/8

Ol ELNKOI T
jNéj E BENDENG NN] KNG 1T TNGENNK 6 K] T KOB&é I E

jNéej T NEQEB N K
ijNélelDBTNI
jNej EEDDRET n
jNej@l ROKnOD
i Né | KN&OB], 0D

AET Of KEKNIT nNBI K

K
N
R

D J Eni LT NT AT FNDr I

N & O’ | NTJ Nknj ol éeédél 6k]J

&
E
n
N

,2862 O

i Ne Ed DT Ok Nj KaNf I NGBNKSKA] T KO®

LNC 60

KNGINNjF AEEK] 1 DRT gNT LSNI KAT
Foundation English for International Program 1 @& 0
| Ng NTodJEnedniv Enl 1 O8 O

~

KNj I NGNTARénhé&nRI 61 NDr 1 Al

T AHANT LNEI NI Kk AEL®OT &k Nh Q9 &
| + E) GNT nT NT AE|] NENK@Eg ©6ij NI 1
I NT NGgNT NOGnr EKI JT nEENK! Oh
' KR & Ekngndjnlkj OENKI SNP ER
FKNDFTT el NIJOGNEOST el Ne

This course aims to develop English Language skill
international graduate programs. The course is designe
engineering and technology. It will be based on practi
real language demands in studying in an internation
speaking and listening, lecture note taking, conference
verbal report and presentation, report and technical pap
i KKN1 TAQENKOKNHM] T KOBél EKNJ |

MTF666 @ HNT LNLT KQénRI LOELS! 3(30-9)

Advanced Mathematics for Engineers

| Ng NTtoaJEngdnii Ent 1 O

| ngeHNI OGgNEOGLOl OkNI k| gnd.
FTninl1ajntj OO0 é kéeOIkOKINIE] NK |
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AEL
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Advanced Linear algebra and matrix theory. Solution to
emphasize on partial differential equations. Calculus of
Numerical methods and applications.

i KKN1 TAQENKOKNHM] T KOBél EKNJ |
[ LTON] 1 ngeRANT 6 gNEG LSOl Ok NT k|
00O PGI N6h] EgobekeOknl O
1, D] K6 Gk] 6 Al oked&l ELJE

[(@)}
s
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MEES510 EK LNLT KQel NITnl 61 nNr I BEE0I9YF

MEE 511

Introduction to Continuum Mechanics
| Ng NicsdEmeimi Ent 1

ENKI NoeKNNI géei NJoéeoel Ok NEND
TnFol Nr-E6R] E§EOEGOT DRI BT
6J6IJT T AIOKNEGT NEF n#HT ij Nt LI
&l Eolkl Ok Nl EOEREOENKK QK

EKLNLT Kagelr EOEREOKNEKLNLT K
Analysis of stress and deformation at a point. Deviel
equations of a continuous medium by applying the bas
of Mass, linear momentum, moment of momentu
thermodynamics. Study of constitutive axioms and cc
fluids and solids. Specializaigld efjtiatidns to simple -t
value problems of solid mechanics and fluid mechanics
i KKN1 TAQENKOKN] T KOBél EKNJ |
[, O T NTaonjinliurn MEdibn®K & | E O

0, Ol T NTCatpslax Tek$&@N K & | E O

1, OL Kn@a\&rtje) skadihK, Qrinciplesitaitenstrajoolar
decomposition, infinitesimal dafbr@ations

2 , Ol KEBAbiEded dans® & |

3, O] ®aNdhynstdssTeEspSHanchRitStress tensor, ¢
Piolairchhoff stress@nhgerN K I T NT Nj ENKKA
4, Ol T N toNgtitltikerrefafoNsKngsolieE and fluid me
5, O O EsgylethiEdownhdary velliie ©

| NT AENKoelJoel T Qo6 k N6 J T 13@0-9

Finite Elen@®ethod

i Ng NKME(IE/eh(DEquL NMEER OO BB 1B

| KN6JNT 6FkN3JT T QOENKI AhT |
JNT NE LNENEKLNLT KQeél EO&RE
hel ] ENKI § KOG« NEBN Kk ION GPESK INN
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OEO] PGI N8T DRI ET O
Introduction to the finite element method. Types of elemr
models. Development and evaluation of formulation for
dimensional elements in solidTime ¢imteiedement method
application to heat transfer by conduction and convectic
Application problems. Usesokoftmupre in prebleimy.

i KKN1 TAQENKOKH] T KOBél EKNJ |
[/, OF T NT Nj I knEENKQ K NJJadhoee K N
0, OLKONEOGJT KNEGQel NJO&R
I

NLI EKKJdeéKNnr I EEk ceh ©

1, O6kNIFEE§ O] Nhél EoF kNOJII
& ESFkNO3JTT qOk Neel e SNEAAc
2, OLKONEOT 1 & SNk I BNGokeN NKNN 10t
0eKNr I EEK h 6

EKLNLT KQeélEIALhn] KNEIB{BO-OC
Mechanics of Composite Materials

| Ng NTMEE/E Hh O E w IONI | K5d] énl-
LIJT AT KOENEkKkAOANBH] KNEI
gARTI OGGNEOT T GT A7 OEK L NL
el NIJOBREOKEOEKNYT I T ENKj k NT
' EOT T 1 NoeéKNNE d®d §i6N IKIOEN
67T DRI ET ©I

Properties and mechanics of fibrous, laminated c
lamination theory, micromechanics, stiffness and stre
testing. Thermal stresses. Design, analysismatehrcartad
Use of compafevare in probtdwng.

j KKN1 TAQENKOKNA] T KOB&é I EKNJ I
/[, OF T NT N] EKeEENKT SNENTI &I E
0, OLKONEL JENK eéli NNIorenkin Jnnl G (
61 LNT OLKNIOKER®I j oL Ol E oeh
1
2

— EI(
!

{

, OLKONELJENKENKT SNIT Nj LJ7
, Ol KNJ nET Q@G ®Gk hg 6 ERKE KDE
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MEE 514

3, 0] KNjnETQE&Egel k|l gnel NJoI
O0LKNIJOKER®I ] oL el & ehe
6e KELK@ABNEOT 7 OGI 3(30-9

Sandwich Structures

| N§ NTMEEE 1 O E x IDNKDIG Ko &nl-j 5 Qb
ENKLNE| Nél NJ6éoel OENK
I k1 nT &+ E &4 KE LEgeN I:‘E']CIIThTr]G)
f NKNOGNEEK Ok NijNKN&NEL Nt
KﬁEjhﬁEOOEléUJOOElﬁeKEél
T NETfAr | KNEIF Y M®injr ®¢ KEINKGN |
6e KELKONEOT T OGI nal N§
Stresses, deformations, buckling loads, natural freq
response of composite and isotropic sandwich structt
and environmental loads, involving hdnBammivebodinc
core. Sandwich comprising beam, plate, ring and shel
minimum weightiaation of sandwich structure.

i KKATTAQENKOKA] T KOB&é Il EKNJ I
1} 1T NT Nj OT 1 eéi NIJéeNni1 DRT gNT &
2L KONEL JHENKET N DBDHNOR NOET Ek N
3] KN] nET g&Egel k|l gneél EeNI OF
o1 1 InNErOOKNKNanO[O| &1 E
4) KN] nET qQE&§ el NT AENKI NEI kn
GEKKONEOT T OGI hal N§ oeh ©

O(
—_( X C'D<

| nLhnGkNh 3(30-9
Smart Materials

| Ng NTeeUEeImT En | 1
TTTSNOGEARrjlIl EnTl ALhnGOMR®@C
61 LOTTNEOOKkNG6KkI NESNKO)] OL.
6JJILaollreéegosl ol I KGOk N6 GRI
Introduction to smart materials such as piezoe
electrorheostatic materials, magnetorheosiasbapatere
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alloys. Smart material properties and applications. Ir
actuators and sensors.

i KKN1 TAQENKOKNR] T KOBé L EKNJ I
1 T NT N] 0T €67 6kj] RetEIALRNG
26 SNT | #AOk NI EOT ERBRhBONIT 1

or INNL J
3] KNT nET Qr k AREENKOKk NSOk NI ECG

ENKFFEOT T 8eKNr F E&nEKB@0®)
Prime Mover Design
| g N ETRes el TRBaIMEL T K g8 | BN IRIE

O0eKNr EENEBRKOBWNG BI Te K q§d ét
TTTSNOIKkAEENKI DRT gNIT O&T Nj
ENKmrKqu6anL&mHmEM%ﬂmm‘
Ok NEgé ol T neplH®BdIKEdIOLKaad
ENKeel kOTTFART Al ceh ®0T Nj NJ «
eNiI KNI OOk N1 kT nl 61 I KQoel |
OT F Kol T QT NJOT 1T OET Ok NT NJ
SGENKE§gOol el NEENKéeéSNIT | H#01
6éKD[PEénEKEK6T-KmoTOKNE
Ok NENKLFFEOT 7 KMEI &£l £ J Q©&& N1

Introduction: Basic principles (Definition of turbomachi
the fundamental laws, the equation of continuity, m
Navi&tokes equation, the first laws of thermodynamic:
thermodynzantropy, the thermodynamic propertie:
compressible flow, definition of efficiency). Hydraulic d
Kaplan turbine and pelton turbine. Aerodynamic desig
axial turbine, Radial turbine dedigrbdvhaddingry flow (tr
computational techniques to calculate the performanc
turbomachinery component and stages.) Aerodynamic
horizontal winchaurBasic small engine design.

i KKN1 T QBNKOKR] T KOB&é Ll EKNJ |
1. T NT NJ eIl NI LAdJir AT T QKNT I nN
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T ©l ESNKAE®EhB000000000000¢
2 F EOT T 1T 61 ESNKAEKNYTTT nNE¥
3EGO6)] KOEKJI el Ji NI 8T HKEIRNK
6h] EgOI NT A1 kLLT KQeél Ecel kijl
eh 6

I KT NEKKJ é I @0 @ Q0 g QEOEOEEDInIDd
Behavior of Materials and Applications

| N g BATIRGE &EriEkel] N\LIT KKOORS ENSED B R E K
ENKT nNj ol el NIJKol I

T SN&FEI ALANT NEI NLI EKKJ ¢
NLI EKKIJOENKO3KkNFEOKkNENKI
I A LT TNNKE BO@KNEN T d]j Kk OENK e K
6] kinrj I KOJ] TNI K&FEI ALhnOF N
Introduction to various engineering materials. Their pro
Design and selection of enganedsin§traas and strain.
testing and analysis. Yielding and fatigue of materials
models for materials. Effects of microsthartical batham

materials.

-
Ve

i KKN1 TAQENKOKNM] T KOB&él EKNJ |
11 7T NT NJ1O«TNN BENKS ke IKENIFNE AN K 6 | K T
FNTT NI kT ardaTnkLJY ATl NT NEE
26 SNT I AenNeél NI OEREOKE&NE¢

| ALhnoho
3l KN nET qqEg©ei NI KOBJdEnnrg
] KNLEe QENK@E§ ©6ENIT ch ©

—

el KT | 6kJ i 3(3-0-9
Tribology

| Ng NTesUEheJmy En | 1

1 k IfgOicd)RertlEKIF EkNRr 1 OT 7T 6kNDr |
OKNOKEO®SGNrFj KFEkRNrT LSNI K
I AKNLST Keek 6hKeeh T NINEél NJ
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L nNj &F EG1 k N@&IOK H ER Krl TE®TDIr & I
General theory of sliding bearings. Reynolds equation i
energy and MNatelegs equations and inertia correction.
thrust bearings. Rolling contacts, discs anrtlyduitynes
lubrication. Friction and heat flow in contacts. Journal
journal le@s, heat in journal bearing.

i KKN1 TAQENKOKH] T KOBél EKNJ |
1) TNY N Tkl gAalTarl ce] & EKF Ek
2) KNF nET QT k| g ENKEKNE KNG N |

ceh 6
31 NNore®dk N O E &) hH G reNNEI§HIReOEIRES e
el NIJKelTTnarj NiLAJ] ALKI ExkT

AEG OL J E BIKNTI NEGLKS EINK & METJON & |
OKE h n kEEKNRKKR E&IN TAGKONTTK E E k J oeh
EKLNLT Kgeéel EOéREéNARI L ®B0-9)

Advanced Mechanics of Solids
| N§ NloEnJI:'qe]ml Enl I

0T T O GEKBIENKNT ionj T OOT I &t
rKnEENKEKLNL|Kan-5TDrrE
el NJoeKnj hOOk NI ngHIjOIN"O

6|Dy|EéNEeE%mEKmimmpéquu
Introduction to cartesion tensors. Two and three dimen:
I bOqgrp_gl,OEclcp_jgxchbO
Theories of failure. Appifocaiagiicity andiptast

i KKN1 TAQENKOKNH] T KOBél EKNJ |
1O NYT NJ I K AEENKE& I E é $triis3 and rdi
a point)

21 N 0Strésdand stgn transkirmtatgd J NT N oeh €

3] KNj n ETY@EGisiiaxNre BN OE Ol
ch ©
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| ALANLNLT KQélFI ESI Kk REEBEBOHI)
Materi&iciencd Steel
i K It En kT
EREOGNNST Kk REEK O
T &5 NgKROE) QO rl§ijTNG 1O
EFrElALhnT Arj knt
ENKEKk eNEKEKS ENK¢
EnT 6 KELKONEE&nKIij Né
The phy3|cal properties of iron and steel, Phase tra
Technical heat treatmewésnpBratarestenitization diagre
Timeemperattransformation diagrams (TTA and TTT ¢
and deformation mechanism of crystalline material, Str
and yield behavior of steel and its microstructure, temp
dependency, Toughness and fractofestsHawlultiphas
strength steels, Cold forming and formability of ste
microscogitufe criterion and modelling.

i KKN1 TAQENKOKNM] T KOB&él EKNJ |
1) T NY Nj el NILAJ 1 ATTQQKNIInB
cch ©

2 EOTV T LniTjLIT NEOSE K
3] SNel NIJKOeneNI 6kl i N
41KNJnE|qeg@mmmwéwm%K@@$h
i K NT@kINIGNEOE ©] PGI Neceh ©

—|f—
<« =
= L X

— =<

Ok NE
j N

Z¢ (@)

ENKe SNT T HENKT nNj 61 el (36D
Computational Heat Transfer

N g N Toad &l mi Er]l 1 8
N ENKOGNET Al 6k & 01T T cllelOk
NT i1 E DBEBENEEN KAl | NookeeKOSN I a6 § N
OE TelE OENKeéeSNI | #AO§gNET Al
NT AENKE§OGH IT qdi Kaa&l ENK
Finite different method, Finite elen&pectrathmdthod, Ap

of Numerical Method (ODE and PDE), Numerical Methc

-
o€ -
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and accuracy), Numerical method for heat conduction
heat radiation, Introduction to commercial software

i KKA1 TEKENKIONKGIN T KOBE |

1) KNJ nET &g ©i NT A ENKT NE celdc
| N6 e KNNTI aqogNET Al 06k & El ENKI
2] SNOLT Fj KENKI NOéeKNNTI g1 kT

ENKT 9RPODODOOO0O0OO 3(30-9)
Mass Transfer

| Ng NTiimemy Enl T
T TTSNSERTrj] I EAT EKNT I T ENKF«
kN EGQOelT hnEOTT GQeéel EENK
] GNEKN] NOk Neednl SN|] GNEKNJ I
ENKT nNj ol Jl kOkNeél NIJKoeFTTr
Introduction to mass tramgpoenghand mass transfer the
transport phenomena and flux, Conductance of m:
mechanisms of mass transfer with and without chemi
Reynold transport, Schmidt number and Lewis number,
with evapmna, adsorption and combustion

i KKN1 TAQENKOKNM] T KOB&él EKNJ |
1] N6 e KNNTI a1 kT NEKKJENKT nNj
2] KN] nET qQE§eeéeil NI KOOEI ENKI
| KNEGENKHQENKT nNj 8T JI «k &I

~

3i6 KNNT g1 kT NEKKJENKT nNj

(@]
-1t

ENKFFEOT T KNV T Fn#H!liNi 3(30-9)
Thermal System Design

| N g NETHASE @riEnNeki TARING GBI TN EN J K © |
ENKFFEOTTKNTTIFnHIG NI O6h] E
ENKT SNENIT T Arolr IJNNLIJeElIEI nt
el NIJKoel T OOk NENKel k&l E& Ec
Design of thermahsystesystems simulation and optimi:
operation condition of system: fans; pumps; compressi
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turbines; heat and mass exchangers; and fluids in cond
i KKN1 TAQENKOKNHM] T KOBél EKNJ |
1L KONEOT 7 e SNk ODECNERKKKNT | ENK
2 NLijNi T Aror INNLITArLnhel
3 FEOT VT KNT T T NEIFng#HIijNI E ol
JLNELQEl EG6eKNDr | E] GNBRHJ)
Nuclear Reactor Physics

| NGNT AEeénT Enl 1 80ciIndn

I DRT g NT ENKI NG eKNNTI goéeéeKnDr |
&l E] GNEKN] NI NI 6éekij KQO| G
I NI' T KIKITInnHILEEINKOBEN T O7 7 J i
T NI TKFT OLIJENKENKOI Kneél ET
érETNiTKITOjKEKNTTérijj
| GNEKHQT NI 0 e ERFGUOROE & & NEJ
e|‘|N|6T-Km$TENKiN6éKNNrc
Fundamentals of nuclear reactor analysis and details
physical description of nuclear fission reactions, nuclee
lifecycle and neutron distribution in reactor cores, neut
matter, neutron moderation with absorption and resonga
equation, neutron diffusion equation, analytical and n
neutron diffusion equasimm product poisoning, fuel
modelling, nuclear reactor kinetics, and introducti@médby
W|th computer codes
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SOEOLIJENKENKO! Knl NI TKFT h®
6.E§ 66 | K @H KEINKH JNIoNKANINIT Kad] k T 1

ENKI NOGeKNNI gqogNEeéel NJ KBe&0ougg
Thermal Analysis of Nuclear Reactors

| Ng NTosUEpé&Jmi Enl 1 8

ij NI KI J6hijjmmEeXa)rd EF G NeEAITHATK
I DRT GNT T nr LSNeénR G|l GINEBH NI, Gk
ENKESNOGT Nhel NIKBIT &ENE1 kntk
6] RT OEk L NL]l KGO N Elcef KONT N O E
ENK|] KN nET qQEgO6) KOEKJel Ji
Overview of existing and future nuclear reactor tech
aspects of nuclear reactor physics, nuclededishieat, geiok
Heat transfer in fuel elements and coolant charoelssifit
mechanics, and boiling heat transfer, and introductic
analysis with computer codes.

i KkNni1 TAQENKOKA] T KOS
1 7T NT NISINENEBNKRIF ET
I T e ©

21 IJNTkN1 E ENK 1IJIUR INdE N 1a]ié & 1
OKNENKESNolNéi,A :

3t I NT NJ | KNE ¢ HN K# @GEMNRTE MR

LT NTOohn] |l @u@&l Ecel kLI ELT NI
5EH 66 ] KOE K NI JMEMIKG Tn INK @ Eleosh

| NLI EKKJITnnijT 7 QheNl gaD-§n
Biaobotics Engineering
| NEgeNdaeEmJ d 8

ENKLKGNEanIITTméKthOTT\
iNaeKNquéK T EOY T I nniJI1
606Gl 606Gl KQOERnrj!l EnT ENKIG &K D
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Gk Nh ' OeN NI g HINGIGK INGD BN KK &ir T & 1
How to make robots that emulate biological organisms.
tools for biologists. Analysis and design of robots intera
Haptic inte$ad actile sensing. Sensors (touch, stetecs p
(muscles, smart material).

i KKATTAQENKOKA] T KOB&é Il EKNJ I
16 SNT T HENKOéxkDr T Tnr 611 enN
2 T NT N knEl HNENKOG ek RDr 1T 1n
ech ©

3] KN nET QQE§OKNT T él 1Teéend & 6
4) KNT nET qQE§e6 Gl 6 Gl KOk NT n
50T NT NJTnail O) KTaroEnrji é&el

K] NEé Qeeh ©

ENKI NgeKNNI Ok N§ i t NBGBIK L
Machinery Vibration Analysis and Monitoring
| NgNTeitnedmi Ent 1 8
OT T @SNkl EKNT T I kK NJj K NHETKNrEI
& EOr KknEESNOI NRENKLAr I OE
0eKNr FEEBREKEKTI JnT OENKT KI ¢
Models of multiple -difgredom systems, models of
parameter systems, reduction oflexsitatioe, atointrol of v
vibration signals from rotating +machines, fault detectic
i KKATTAQENKOKA] T KOB&é Il EKNJ I
1L KONEOT T € SNk ET NEe#HNT LNL
2] NG e KNNTI g6l Jnél EENKLAT T &
3] KNET gQE&E§Orl k nEENKI DRT g NI
ILr’1rT ILNoT DI-Toehe

OK NL 1 KNNT QL nA
&l EENK
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T AITNONGT @G KQél Elf nnl j T3@3dp-9
Robot Actuators and Sensors

| Ng NTosdE&Imi Enl 1 8
TTTSNOGERrjl Eni ENKO &g d o4 11
El ENKF I EOT T he NI 6 e KRr I EEK (

- ~

| NEcelJIJt NO&JFOT F KAQEKNOL L kr
6 Gl 606Gl KG]OoeJoeKeI | 61 KKOKI F
Introduction to modeling aaadusersf Sensors and microc
mechatronics design (position sensors, proximity sensc
DC, stepper motor), Micro actuators, Interface of senso
robot.

i KKN1 T QENKOKRn] T KOB&I EKNJ

15 T NT&FEMRAGINTIT Qo7 NRI ET 61
2 T NT NJ Ik nEENKT SNENT Ok N@&E§
3) T NT Nf Tk nEENKT SNENIT Ok N &g
4 F EOT T heNT 6eKNr I EEk Ok NcelJ
56 SNk I EORNNIEN &Ed N NETKGENS ke TK DM

61 el NEENKESNIT hT NL é I BBBNKYK
Trajectory Optimization Techniques

| N g NITT rof enisiEeN Taliged & q)

el NJOrJIJNNLJT Artnhél EKNT T 1
LnphT ONJ T fir ®eJné&SNEARhOENKI |
OENr T cc@BENKel T éndinreinol
Static and dynaminizagibn. ddyic optimization with (
constaints and open final tifQeiadraigar controllers.
Programming. Troqualitysc@ystiraal control problems.

i KKN1 TAQENKOKN] T KOBél EKNJ |
/ , OFT NT NJIT KAEENKeélIEeéei NJoT
0 ,TONJ 1INk 1 EoBtiydginaXienlinm phireipled O &

1, Ol N6 e KNNI qKO|] OT T &l E] PGI
|NéNKHth6

2, OeSNI | A#] PGIr Nél NIl INNLJ
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SNT K ,
gnl EKLNLT KQOOOOOOOOOBEDOX
Biomechanics
| Ng NTeeUEphedmT Enl 1 8
gnl EKLNLEEGEer NOKOBPI NGEKNI
@ﬁiiNIjNOENKEgeEGeIEINIT

onstitutiteN K cel Kk € F EG K D h OEK L NL

GKquKNo|DR|OJmmu®amm&me
'K F hokNFhOENKoel Kk OOk NENKOJ |
I NLJT AT NI NEEkél EST DRIFG] Nr
Biomechanics of living creatures, applying mechanice
biological behaviot, apPyii c ur ml UgOj _u O
problems. Constitutive equation, blood flow, mechanics
such as cell and tissue, interaction between cell and ti
modeling such as modeling of bloodrioatjacellecdptrime
mechanical prepeftliving tissues and cells.
i KKN1 TAQENKOKNA] T KOB&é I EKNJ I
/[, O T NT Nj] ENKEjJOEKLNLT KQEI
0, NLjTﬁTNiNEEKérééTr
Lj =
1,
2,

MEE 5417 NT {17 Qeeti KNh Ok NoelJIJt N8(3-0-9

Hybrid agdectric Vehicle

| NgNTeimelmi Enl 1 8
ENKEEEOTT] NTJTT Qoet 7 KNP Ok !
I NTJTT ot KNAOT T | ENKG &R
6GKGQDRL6|KNEOENKIKNénmUL
Powertrain design for hybrid & electric vehicle, Hybrid p
Engine for hybrid systemylftidgelectric vehicle, Traction
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Battery and energy stocafiesl€ctelc \eshiharging and

infrastructure.

i KKAITTAQENKOKA] T KOBEé

/1, TONY N7 éi NI OT ET nN

0, OéSNI I HENKI I EOV

1h©NTNJENK|SNEN76
, ) K@®G @eEl NI KOO E

Vehicle Propulsion

| Ng NTMEEIEINTKH nNNOKRED 146 1 ] 7 &1
Ol KknEI KAEENI LSNI KAT ] )
OgNRI B3I Kk NEOI "nGEAEKI | T
6eKNr I Ef TTQAQOJki1 N| ENEOG e KRK
EKNOLLKkAT O] GNENKN] No§ é ij 1
ITnroEnrjl é&elE

Energy sources for vehicles, basic principle of combust
combustion, fuels, Otto cycle, Diesel cycle, emissoc
engine performance parameters, basic principle of DC
chemical reactions inside batteries, basic priacigleetHt
chemical reactions.

j KKN1 TAQENKOKNA] T KOB&é I EKNJ I
1] Ndé KNNT gENK 69 Broal jJiod @IRE K

6eKNrFEjJTTahnoGk cch©
2LAESO e KNNI gqok NognRr Je6] ET
6eKnDr | EJTTG]oehe

3] KN nET qQE&E§Ol k| gn él Ejl-éTl-
46 SNT I HOk N|] ENKe BN EG S GENG
elJ1Jt Noeh 6

56 SNT I HOk N|] KNJ nET QE§ OENK |
6] KN6JNIT 66 ch©®6] Knji Ok Né e



MEE 551

MEE 552

94

Il kl gRENKel kOT T Jneél NJ 330
Viscous Flow Theory

| Ng NTeeUEeImi Enl 1 8

| KNEGENKHQENK@I k OT T I TN
| KNE GENIKRIQ MBKRIEG|)T KT GT 1 T C
| NoFFKQL6T OELQOLIENKLIRhDI
ENKol Kk OT T k NI NT NKAQOENK cel k|
I AarJdnENKIF AN A0 EONKko BNK GRS ¢
Introduction to viscous flow phenomena, Viscosit
Electrowettindjelectric phenomena, Continuity Equati
Equation, N&to&kes Equations, energy equation, Solutio
viscous fleguations, Stability of laminar flow, Incomp
mean flow, Compiemsidary layenfimaduction to CFD.

i KKN1 TAQENKOKN] T KOBél EKNJ |
IESNITAEKNY I T ENKI NeSNT T &
2ESNrThEKNTNrEENKNKImNHéé
eJnehoeél EelF Eel kT NI 6T 6 T
3l N6 e KNNT QENKeel kT Dhé&l E&LF
4) KNJ n E CRIEEE®IKN 1N E NKNINN B P ¢
6T 61 njl ceho

el
<

I KLNLT KQél Ecl k6§ NEeéS NI[3{0+9
Computational Fluid Dynamics

| Ng NIl o éEnjiireld NLIT KKOOBBI F NEcel K
ENKI N6 é KNNI gGkINg rKiNg InBecel Ok
| NT AENKeSNIT I A1 k LNLT KQé&l Ec
EKLNLTKQéPE%FKOENKITT[TL‘
ENKEIO6] KOEKJI el J 1 REDHINIEK q
[eNKONNT g PGI NTAaroEnrjil EAT E
I NE6OGK&NeHNT 8F EENKel Kk O6 hj
OE®| PGI NOK NENKI Ndé KNNT qdj «
Analyses and applies key computational methods for
heat tnafer problems with Computational Fluid Dynamic
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primarily intended for graduate students in science and
to learn the basic and modern techniques of compu
students are expected to sdllamtb®fpvarious real world ¢
with commercial CFD codes (CFX) to analyze flow
problems.

i KKN1 TAQENKOKNR] T KOBé I EKNJ I
/| , OOE©®] PGI NOGNET ni okeéeél EE
O, OFT NT Nj éil NISNRhEGHREEE BN
Kk AEOKkNAT] EINEATYT ENKéSNIT I ¢
1, OLKONELJENKE ENKOE®| PGI
oh]ENKoJK“yITKNTTTNEEN]u
OEOS| PGI K| KNI NNNKFI OQrqgNEN |
2,00én]1 6] KOEKJ é CRIEI BIgNIEL H
I KLNLT KQOKk NENKeéel 7T énJ BE-RDHN
Flight Dynamics and Control
| Ng NTeedEme&Imy En | 1
Al el 6ERArj I EAT 1T KLNLT KQEN
TNTéTTLjhnKheljtjENKENKm
Ol KELJENKiENKNEKNKY NT ORY [EJ |
IELjENKENKoeKDrITTﬁréTTd

I NThel JLIENKENKSekDr FTTAr
Advanced topics in aircraft dynandceptAiien, Trimme
condition analysis based on the nonlinear equation of
disturbance theory, Linearization of EOM for a given ti
Transfenction representations of the linear EOM, Eft
control agsis based on the linear EOM.

j KKAIT G]ENKoKnJ ] KOBé Il EKNJ I

1} T NT NJ I NTAENKT AREOET Ok N&
6] RT 0gNEoL Ol éF EF NENLJ NT cef
208 N] T LIENKENKOG €k Nr frimneliph)s!
3) T NT N knEl HNENKOG ek Dr 1T 1n
40) KELIJENKENKOGexkDr T T nar OF
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OT1T06) RTBGNEOS L ©1 ceh ©

5L KONEOKk NI N6 é KNNT QUPEIE@|j
6/ T NT N knEl HNENKOS3 ] kirj I O]
7] N6 e KNNT gk N] KNj nET QENK é

EKLNLORAENGDO®D OO OO O OGMIHRGDE
Mechanics of Flight
| N§ Nloarﬂlz'r]eJr'ﬁT Enl 18

I DRT gNT T NEFNENLI kLNLT KQ]d
énTéeKDrITOTTGETmmmRmMWME
KNhAnT OLJKKTT N&FEFNENLJ] NI
6k R] 1T OENKT NT 8nRT OOk NENKI
OLTHA] KijNi T NELTNTJ]LNLT KQOE

Equation of motion for static performance, Aircraft perfc
and accelerated flight, Moments on the aircraft, Static
Aircraft equation of motion, Longitudinal motion, Latere
the aircrafm Tiight. Static stability. Case sdfidiEsfofraaac

stability.

j KKN1 TAQENKOKA] T KOBG&é I EKNJ |
[, 06en] T LIENKENKOGexkDr 1T
O, OF T NT Nf LIKKTT N&I EO0 €Kit rl
el NJ O KRI ceh ©

1, OF T NT Nj 6J6JTTqlnr EKNT S
LNLTKQérErNENL]NTmhe

2, OFT NT NJTKkREENKeéiTénJoeéck
3, OF T NT N LIJENKENKGekDr 11
4, O Glioke&INEIL ni1 T ] KNEFTT nNEF¥
ENKéeKruw-TihrcﬂlgNTNTéiiTr
ENKFFEOTTFNENLJ] NI 3(3-0-9

Aircraft Design
| NgNTeitnedmi Ent 1 8
I NENLI KLNLT KQO6éKELKBNEDO
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O«

] KAT I NENLOENKLF I EOT T

nEen|OENKIrEWE®EMKﬂ&N
| hLFTijNeéert DRT ANI Ok NENKT NT (
Aerodynamics, Aircraft structures, performance, stabilit
systems, Air conditioning systems, Conceptual desi
Regulations, Comsp&néetails design, Construction, Co:
Ground & flight testing, Maintenanimenitie fkgist cantrol.

i KKN1 TAQENKOKNH] T KOBél EKNJ |
[, OF T NT NJ I Kk AREENKFNENL1 kLN
0, Ol NoEKBNER®ONDOhHhHBERDOI
1, OeSNI I #KNYT&nTo6eéexknNrt I Ok
2, 0eSNIT I AT Al O] KI k AEElI ENK
I RSNI'TnEOOkNéenhL Ol ] QEk NE.
ENKTﬁEmaTrNENLJNlm

3 OF1 NT Nf EgOkNeéolrinEéent &I
4 OKNTQKSNhnTéﬁFu1’rTENK||
5 O] KN nET Ok NL KONE&eARI T I
6 OFT NYT Nj I NTRENKTRALITYijNell
ch 6

Ol&ik NLT NEGNT n R 3(3-0-9

Aeroelasticity

| NgNTeitnedmi Ent 1 8

] KNE GENKIHANGEOG STKA RG] GNLAJ1 n
LT A] KEIFIEI ATTnE 6gNELT NT «
el 7énd

Aeroelastic phenomensinyctiuid interactions, static al
stability analysisgdieefigitter, control reversal.

i KKN1 TAQENKOKNHM] T KOB&él EKNJ |
1} 7T NT Nj ] KNEGENKHQOI 6 KIF kN
21 SNT Nj 1+ k LNLT KQélr EKNT T 1T NE
3] N6 e KNNT d] KNEGENKHAQT NEEN
4] No é KNNIT géHl BPHNELA NK Ol KIS 1
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MEE 557 1 K LNLT KQé&l Ecel K KNA AT Ek QEDC
Intermediate Fluid Dy@ahd0 OO 000000000
| N§g NToedEheImy Enl 1T 8
T T 1T SNL Gn eratda SO TTIANLIRIANT kNAO E
ENKI N6 e KNNI qQOKEEKNT SNY T Lt
TNIOOKEIthNIOINJNJINJIr

~ A

ek | QQOEgeée il NJT NIk NEKINI BIADOETG

r—=

OekNDr T TArdoT nji EAT &nh EEK ¢
I EFT nijNEOENKOG] knArjI KOJ] O
OKNrJT el Ok NeelndKNpédBbBE DE ¢
LnleNLNTTNsTﬁrLIEéIEeIN.

- ~

GKNKéléTTrNTlNoEKho|||SNL
Introdueh to Cartesian tensor notation, transformati
theorems, analysis of the force acting on a portion of a
of the stress tensor, fluid statics, surface tension, Et
description, streamlines, ptthktires, continuity equat
Eulerian and Lagrangian descriptions, Reynolds tran
motion near a point, vorticity, Rate of strain and rate
deformation, proof of Reynolds transport theoresf
momentum, integral momentum law, inerdlabriichme
reference, momentum equation in a rotating frame, for
for a Newtonian fluid, second coefficient of viscosity,
and stress at a matedahbh@poplication of classical thern
a noaquilibrium moving fluid, energy equetcasanadtitsi
to CFD.

KKAI TAQENKGKN] T KOB&I EKNJ I
, O] KNf nET qQE&E§gel nl knE| AQel
 Ecel k cech ©

, OLAEGeKNNI géeil NILAJ:1 ATl 1 «
| E€l Ecel Kk ®h ©®0

, Ol N6 e KNNT a1 kT NE Ke{odity prdile E
el kK ceh ©

P o O M ™
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2, Ol N6 eKNKNT QENKoel kT ardnel

I kK N IDIONDEFOE@XDIQIOKY@ O O O O O O BE WGP
Plasticity

| NgNTeitnedmi Ent 1 8

I DRT GINK @] GTETNTKNS | lkkh Qi&n6CHBKNEKUKKEE
FnlTT Al k E @ik KN TN ErKNKEDIE: INéf o) k61
&el NJ o e el NOKOIK) KNGy I T MBI oK | Ko
6 G BGIE K Kedl NN JkoeeEa T rEr N KEe gKONKENDIK |
6] knrjl KOJ@N K& FEIOK @R EONEI'd B
HENKENRT KENKkBIREjnRE KO RK |
Fundamentals of plastic deformation (crystal structure
hardening anehsadt, anisotropy an@enteE) of plasthan
(stress and equilibrium statiordéaficrement and deformr
increment, local and global true strain, volume conste
yield criteriony fiovs and materials @dhawiary conditior
formin¢Forging, extrusionCSiadletgmetal forming (e
drawing, stamping).

i KKN1 TAQENKOKN] T KOBél EKNJ |
[, Ol Tplaktic¢fdenmatielEG k I N ceh ©

0, Ol T Nieltl§tréss el si@Rv@ewSr E| n L h
1, Of No é KN N B@kEohhgShiddtl mi¢tal fodiriini
1 k plagtici®h ©

2, Ol N6 e KNNI qék NOE®] PGI NT n

EXKLNLT EOENEKODOED G EO OO BEDIO
Fracture Mechanics

| NgNTeielmi Ent 1 8

T 171 SNOER@ENKAT Eki RQEK L NL 1
OTEIrME] DA fnni 1 k NLT NEOEK ¢
kI NJ] KNOijT TnNEf OENK&] NJ T
Introduction to fracture mechanicg; frexctareslasichanics
plastic fracture mechanics, fracture mechanism in mei
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testing of metals, fatigue crack prgpagatoal Ecacture M
i KKN1 TAQENKOKNHM] T KOBél EKNJ |
1} T NT Nj eil NJoLnaj I NjeéeFrEIALR
211 NT NJj Gradiufe MachaitR s dijamssic plastic .
toughneéss E1 n L h noh ©

30 KkNFEENKTALEFTLJIT AT NT NEEk
cch ©

4) KN] nET gE&Egeel NI KOeOk NENIK
&l EIFIn)] EKHQI NEEkT nNEFf Oceh 6
| NT A ENK o@D O @D G&NG I O QIS
Advanced Finite Element Method

| NgNTeimemy Ent 1 8

ENKLKONELJENKOk NE N\KK@SI ex i |
TnNjoT él NIJKelT OO0k NI kT NEKI
ENKT SNéel NIJKoel T OENKi Néi NJ¢
LT NTJ] Ok Nel NJo6|] RT 6JInorl kF

el J1 N) ®PGFKOBENDNF DPREONLT K Q|
Finitelement formulation and modeling for predicting
transfer, and material behaviors in solid-eheTieaticsedah
heat condution, heat convectiod, flatanbanding, flui
electrostatic and magnetism, plane elasticity, theory ar
development for scientific and evigemednngaisenent mett
i KKATTAQENKOKA] T KOB&é Il EKNJ I
1} 7 NT Njbburdarf alNepd bibtical solatibne
2. KO N E L de&k fbin@ation, Galerkin formGiakk
approximation of a boundary vaiele @oblem

3 1 NT N jfifiite eleEné&ntbidsis ltafic@n

4 KONE KNT T tiodnBaxykaug pastited G |l S
5] KNj n EndudgriealiiniegohisRagiatioOpasitso

6) KNJj n Ediggnvatué jrdblignbBticdt solatibrno
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Rsk and DeC|S|on AnaIyS|s
| NGNT AEENnTEnlkT 80eIndn

ENKI NOGEKNNIgel NJoLAarj EOI
enNOGknrj] OENKOTT énNeél NJ
| N6 e KNNI QENKT nh L RBEROOB NI
ENKEjJOO; 1i OIJNT 6l eJeoldi 1 &
& Eel NJJnPDATjnnl &GN EKNYT I TE!
JOkeénN|] P&E&niAal Lnl INKORK ME T

Risk analysis; Principle and importance of risk and
Averages; Representation of uncertainty using distrib
Carlo method; Decision analysis, Concept of decis
decisions over tinté,ddsesion tree, Lattice model; Value
Value of flexibility in decision making process; Value
discount rate; Net present value; Optimization using dyi
j KKN1 TAQENKOKNA] T KOBGé I EKNJ I
[, OF T NINNJI INNABRNKGE Eel NJ

ENKOT T éenNeéel NJoIJndbinl1nei
0, Ol N6 eKNNTI geéei NJoLnArj Enei
1, Ol N6 e KNNI QENKT Anh L NI Eeéh €
2, Ol KNoJ BRI NOk ®npNEghE& &l EaQr
3, OFT NT Nj OTi eNnoEnrjIl EAT I
4, OOE®] PGI NENKI NéenN&l IJNNL

ENKE&ESNkIIEOT T el NJoL M j3EB0G9k
Modeling Risk Dynamics and Decisions

NGgNT AnEenT Enl 1 80mIndn
ENKESNkFEOTT el NIcein®T nil |1
eNKQoxOlNuhENKjNqurUégT:
eJnOl ni I TIOEBMNK I hiEMNIKS Kl JnK K
Ok NENKT SNI NT AENKOT knNT iR«
OV T LTI NT] NENKOOkN|] PGl NT iy
Modeling risk and uncertainty, random sampling, Mor

—
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Marke€hain Monte Carlo method; Modeling sequenti
uncertainty, Dynamic Programming, Approximate Dyn
Stochastic Programming, Advanced methods and pract
applying these methods to modeaiteorspirteryisciplinary
envirommts, and public policy issues.

i KKAITTAQENKOKA] T KOBGE&I EKNJ I

1) T NT NJ IFr KAEENKeéSNkI EOT T &t
286 SNk EOT T él NJoednl I'T ceh ©h ¢
| NI MKE®K 36T JIFTT NéeNKAQA6 k oeh
38 SNk I EOT TENKInhLNIEeuNJ(
I K1 AT 6] ] KNINBOOKNESNI T hE
41 SNO6T él NeEENK&SNkl EOT T ce] @
ENKI SNéel NJK®el I 3 (30-9)

ConduohHeat Transfer
| Ng NToesUEhedmi Enl 1 8

TTTSNGERrj I EAT ENKI SNel NJk

i NI NIhS N & KOHIOEINT I'T nr EJNT KN
OGNEI NoéeKNNI gqQOENKT SNeéel NJ |
OEfnrj Il EnAT ENKI SNel NIJKoF T O
| KNJ nET QEg 9 BENNK &l S\NN\LTT | BRBNIK T €

Introductlon to conduction heat transfer, Conduction €
and transient heat conduction, Heat/ Doadiiztidnatytical
conduction solution for plane wall, radialinfiysienso
Experimentat heonduction, Numerical method for he
Engineedpplication of heat conduction.

i KKATTAQENKOKA] T KOB&é Il EKNJ I
1] N6 e KNNT QU ENKENKT ENp i NT
2] N6 é KNNT )] P Gteafynh@liedtiNe | N J
3] NB GENKIT SahbéyticdllsolKtiGriNT @1 T Eplisin
wall, radial syStestNdDfinite salidth ©

4] NEOj T ENKTI hkl ESBEnTj I EAT
51 N é KNNT gpierigal ssidtienl Q8 & P G h

Mie
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ENKOJKRRELREI N 3(3-0-9
RadiatnHeat Transfer

| Ng NTeeUEeImi Enl 1 8

T Nf NJ1 DRT gNT 8 ER jhin DENK DK
OERrjI EnT ENKOj nKAELAOI NT ¥
Basic Relations, Radiative Properties of material, Ra
participating media, Approximate Methods in thgudttur
Radiative Transfer.

i KKA1 T AQENKOKA] T KOG&F EKNJ I
/ , Ol N6 e KNNT a1 kT NEKKJENKO|
JAT Al ExNE®eh6O

0, O] KN nET QQE§OEKNT I T ENKT I
Oj nKARELRéTl NIJKOel T eeh e

1], ONT n ET QQEG ©EKNY I T ENKT NEé

OEnrjl e EEAT ENKOj] ©OKAEL i ¢

ENKI Néel NJK®el I 3(3-0-9
ConvectiHeat Transfer

| Ng NTasdEheJmi En 1T 8

Il DRT gNT OERfrjJ i EnAT ENKiI Néel N
ENKFITnKAElI Q6Jo6JT T AJOENKI I
ENKiI NéTNITKeR el njiNGT&EIGx J NT NK
el NIJKOeFTijNjTIFIEOTTTnEent O
ENKi Néel NIKeFrT OT 171 KKJgNT N

Introduction to convective heat transfer, The equatior
transfer: Conservation of mass, Conservation of mom
energy, External laminar forced convection, Internal lar
to turbulent flow, Internal turbulent flow, External turt
convection, Combinediconwtroduction to convective |
The equations of convective heat transfer. Conservatio
of momentum, Conservation of energy, External lamil
Internal laminar flow, Introduction to tutbuhehttdidow]ent
External turbulent flow,ddaaidic, Combined convectior
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i KKAIT T AQENKOKA] T KOBG&éIl EKNJ |
/[, OF 1T NT Nj] Ok NI Noée KNNT qgLrJEN
0, OLKONELJENKOKkNeSNI i A6 |
O Tldamb & ixbulengh ©

1, Ol N6 e KNNI qOk NOE®] PGI NE N
2, O] KNT nET QQE§ ©ENKT nNj 081 el

ENKT SNei NJ&] RT Ok NENK |3R-091
Advanced Rafrigpn and Air Conditioning

| NgNTeimemy Ent 1 8

EKNT I TENKI AGEAEKOK NENKI I E
OEOLInT ILNI EKKJOKNT T ENKT St
ENK| KAJrHNEENKL &Y EF NLA] OENK!
L Nr EOI hkoel JOOkN] PGI NT NEG&
FNT NK

Processes, cycles and design problems for low te
liguefaction and production of industriabsgpapaenasys
Advanced studies and design of residential, commer
conditioning systems with environmental and economic
and methodead freezing and preservation.

i KKA1 T AQENKOKNn] T KOG&I EKNTJ I
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Gakiquid Tybase Flow
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Images, Conformal mapping.
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of new knowledge, research ethic, patent, seminar and
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q Agreement on a Double Degree Program (Ph.D.) between FoE-KMUTT and GSES-OU

OSAKA UNIVERSITY

1. Outline of program

This agreement sets forth the academic and administrative terms and conditions for the implementation of a
Double-Degree Program (DDP) for Ph.D. programs cooperatively established by the Faculty of Engineering
(FoE), King Mongkut’s University of Technology Thonburi (KMUTT), and the Graduate School of
Engineering Science (GSES), Osaka University (OU).

This DDP is a program aimed at providing students with the opportunity to obtain simultaneously two Ph.D.
degrees (each granted by one university), after accomplishing study and research at both universities and
successfully fulfilling the requirements of each institution. Research is meant to be guided in collaboration by
the supervisors at the two universities.

This Agreement settles the general rules of the program and such rules should be respected in all cases falling
under this Agreement. However, this Agreement does not specify all the details of the program. Therefore,
additional agreements (named Appendix of Agreements: AoA) should be written and signed for the specific
implementation of the program in the individual cases of each student.

All matters not regulated by this Agreement or by the AoA fall under the appropriate rules of each university.

The total period of the DDP for each student is at least three academic years, where at least one year is allocated
to studies in the respective universities. The university in which a student participating in the DDP first enrolls is
the “sending university”. Each student must start studying at the sending university at the beginning of the DDP
(first home period). Subsequently, the student enrolls in the “receiving university” as a regular student and
studies there for one year to fulfill conditions for acquiring his/her degree in the receiving university (exchange
period). Then the student returns to the sending university and studies there to fulfill conditions for acquiring
his/her degree in the sending university (second home period). When the conditions for acquiring degrees at
both universities are fulfilled, the DDP of the student is completed and hence one Ph.D. degree is granted to the
student by each university.

2. Conditions for granting degrees
This Article describes the general conditions and agreements for granting credits and degrees in the DDP.

2.1 Conditions for granting degrees by FoOE-KMUTT

In FoE-KMUTT, the following is required for obtaining a Ph.D. degree in any of its Ph.D. programs:
1. Enrollment in the relevant program/course for at least three years. However, the FOE may deem

sufficient a shorter period of enrollment (always nevertheless longer than one year) for individuals who
have shown exceptional research performance. A special permission to obtain a Ph.D. degree in a
minimum of 1 year and shorter than 2 years must be granted through a Faculty Board Meeting of the
FoE;

2. Acquisition of at least 48 credits in the required subjects specified by the FoE, in addition to the
compulsory Seminar classes. A 36-credit thesis is part of the 48 credits requirement;

3. A minimum of one refereed conference publication is required prior to the graduation;

4. After receiving the necessary research guidance, the successful completion of a Ph.D. thesis on a
specific topic in accordance with the aims of the curriculum and the successful completion of a final
presentation and oral examination;

5. Additional or more restrictive rules may be specified in the Regulations of Faculty of Engineering, King
Mongkut’s University of Technology Thonburi.

2.2 Conditions for granting degrees by GSES-OU

In GSES-OU, the following is required for obtaining a Ph.D. degree in any of its Ph.D. programs:
1. Enrollment in the relevant program/course for three years. However, for an individual who has shown

exceptional research performance, a period of enrollment of at least three years (including the period of
two years of enrollment in the relevant master’s degree program or Master’s Course in the case of

Page 2
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OSAKA UNIVERSITY

individuals who have completed the said master’s degree program or the Master’s Course) may be
deemed sufficient to complete the doctoral degree program, only when special permission must be
granted by the Faculty Meeting of the GSES-OU.

2. Notwithstanding the above provision (2.1.1), in the case of individuals who hold a master’s degree or a
professional degree (hereinafter, “professional degree” shall be defined according to the provisions
outlined in Article 5-2 of the Degree Regulations (Minister of Education Ordinance No. 9, 1953)), or
qualified for enrollment in a Ph.D. Course based on academic capabilities recognized as equal to or
exceeding those of individuals who hold a master’s degree pursuant to the provisions of Article 156 of
the Ordinance for Enforcement of the School Education Law (Ministry of Education Ordinance No. 11,
1947), and who enrolled in the Ph.D. Course, the GSES-OU may deem sufficient a shorter period of
enrollment (always longer than one year) for individuals who have shown exceptional research
performance. The special permission must be granted by the Faculty Meeting of the GSES-OU.

3. Acquisition of at least 12 credits in the required subjects specified by the GSES-OU.

4. After receiving the necessary research guidance, the successful completion of a Ph.D. thesis and a final
examination on a specific topic in accordance with the aims of the curriculum.

5. Additional or more restrictive rules may be specified in the Regulations of the Graduate School of
Engineering Science, Osaka University.

2.3 Character of coursework and examinations
The DDP curriculum at both universities shall be compatible with the regular courses at the respective
universities so that the coursework and credit systems for the regular course may be applied to the DDP with
minimum effort of special arrangement. At both universities, the coursework required for degree acquisition
shall be carried out in English. Both universities shall make efforts to let students in the DDP read and write
documents for degree acquisition in English. Learning non-English languages shall not be forced in the
curriculum. However, it shall be allowed and left to the free choice of each student.

The rules of credit exchange and the list of compulsory and elective courses to be taken by each student at each

university shall be agreed between the deans of the two universities before the start of the corresponding

exchange period and shall be specified in the AoA. At the end of each semester, grades for coursework shall be
given using the respective systems in operation in each university.

Within the DDP, research shall be conducted as a collaboration between the student’s supervisors at the two

universities. Review of research achievements for granting degrees shall be conducted on the basis of the

specific criteria at each university. In particular,

o Whether the publication of a paper is or has been qualified for granting a degree at one university shall not
affect the qualification of the paper for granting a degree at the other university. The supervisors of both
universities shall make reasonable efforts to ensure that each paper written by their students meets the
standards of qualification for granting degrees at both universities.

e In principle, two different theses should be submitted, one to each university, and evaluated independently
following the rules of each university. However, if a single joint committee composed of members of both
universities and meeting the rules and requirements of each university is established, a single thesis can be
submitted to such a committee. A degree will be conferred by each university according to the results of
the evaluation by the committee.

e The members of the committee, place, and format of the thesis defense shall be specified in each AoA.

3. Status, registration, and withdrawal of students

This Article describes general regulations for DDP curricula. Detailed schemes specifying the time spent by the

student at each university, the courses to be taken, etc. are to be written in the AoA.

3.1 Status of students

The status of students in the DDP is:

o ‘enrolled’ at the sending university from the beginning of the first home period to the end of the second
home period; and

o  ‘enrolled’ at the receiving university from a time as early as possible after enrollment at the sending
university, until a time such that the requirement of enrollment duration at the receiving university is
satisfied.
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3.2 Extension of registered period

In exceptional cases, students in the DDP may extend their period of registration as a student at both universities
for a maximum of twelve months. The details of the extension shall be communicated to both universities.
Extension at the receiving university shall be approved by the deans at both universities.

3.3 Leave of absence

In exceptional cases, students in the DDP may take a leave of absence of most twelve months by going through
procedures at both universities in accordance with the systems of the respective universities. The procedures for
leave of absence and return from absence shall be carried out at both universities at least one month before the
beginning of the period of absence or the return.

3.4 Delay of enrollment in the receiving universities

Enrollment at the receiving university shall not be delayed without rational reason. If a delay of enrollment is
unavoidable, proper procedures shall be carried out at the respective universities, with approval by supervisors
at both universities.

3.5 Withdrawal from the DDP and invalidation of degrees

If a student in the DDP withdraws from the sending university, the student is automatically recognized as having
withdrawn from the receiving university as well. Students who withdraw in this way are not allowed to return to
the DDP. Both universities shall recognize the granted credit units and grades of other coursework in accordance
with the rules at each university, and other agreements/understandings between the two universities. Other
matters regarding returning to courses and application for thesis/dissertation review after withdrawal are subject
to the rules of each university.

Even after a degree has been granted to a student who completes the DDP, if it becomes clear that at least one of
the degrees does not meet with the required qualifications, then both degrees shall be invalidated.

4. Selection of applicants for enrollment

This Article describes the selection procedures of applicants for enrollment in the DDP and the required
qualifications for enrolling students.
4.1 Criteria for admission
A student can be admitted to the DDP if all of the following conditions are fulfilled:
1. The proposed research matches with the specialties of both supervisors.
2. The proposed research is in compliance with laws, regulations and rules which control activities in the
universities.
3. The proposed research does not request unrealistic installation, enlargement or improvement of
facilities.
4. The applicant possesses reasonable knowledge and skills to carry out the proposed research; and
5. The applicant has no personal problems that may hinder the proposed research or lead to abuse of
acquirements/achievements of the study.
The supervisors at both universities shall take the responsibilities for the practical definitions of the criteria.
4.2 Basic requirements for applicants
Each applicant to the DDP has to fulfill all of the following conditions:
1. The applicant has acquired or is expected to acquire at least one Masters degree before the start of the
DDP with a GPA of at least 3;
2. The applicant has been admitted or expected to be admitted as a student into the regular Ph.D. program
of the sending university; and
3. The applicant possesses sufficient abilities in reading, writing and communication in English fulfill the
requirement from both sides.
4.3 Number of students allowed in the DDP
In each academic year, no more than -5 students shall be enrolled in the DDP.
4.4 Selection and enrollment procedures
Application, selection, and announcements of the selection results for enrolling in the DDP at the sending
university shall be carried out (before or within two months from the date of enrollment in the corresponding
regular program of the sending university) by both the supervisor at the sending university and the candidate
supervisor at the receiving university. Applicants who are admitted will be enrolled as students in the DDP on
the date of the announcement.
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The standard selection process for an applicant shall be as follows:

1. Before enrollment or just after enrollment of the student in the corresponding regular program of the
sending university, the supervisor at the sending university carries out the first examination;

2. If the applicant passes the first examination, then the supervisor at the sending university sends a
recommendation letter to the proposed supervisor at the receiving university;

3. After receiving the recommendation letter, the proposed supervisor at the receiving university carries
out the second examination;

4. Then the proposed supervisor at the receiving university reports the examination results to the
supervisor at the sending university; and

5. Finally, the supervisor at the sending university announces the results to the candidate.

4.5 Cancellation of admission by the receiving university
The receiving university may cancel the acceptance of the student participating in the DDP if any of the
following situations occur:

1. The continuation of studies proves difficult due to personal reasons such as legal, financial or health
problems;

2. The continuation of studies proves difficult due to loss of capability of the receiving university such as

serious damage to facilities or human resources, or large-scale personnel change;

The grades of the students do not meet the conditions of promotion;

The student commits any action against laws or rules of the receiving university;

The student is found to lack the qualification described in Clauses 4.1 and 4.2; and

The student loses his/her position of student in the sending university before graduating at the sending

university.

OWIN By

In case of cancellation, the concerned student is considered having withdrawn from the DDP in accordance with
Clause 3.5

5. Financial issues

The following rules regarding financial affairs are applied to students participating in the DDP.

1.

Regardless of the place of study, the sending university shall hold the right to charge the students enrolled in

the DDP for basic educational fees: fees for admission, tuition, research and services at KMUTT, and fees

for application, matriculation and tuition at OU. The receiving university shall waive the above fees for
students participating in the DDP.

Both universities shall assist the students in applying for scholarships, grants, or other funds to support their

study and living. Both universities shall make reasonable efforts to secure funds to support research and

education in the DDP.

The receiving university shall assist the students in arranging accommodation.

In principle, the students shall cover the following expenses by themselves:

e Accommodation fees and other living expenses.

e Travel expenses.

e Expenses for goods and consumables required for receiving education, such as books, teaching
materials, printing, copying, and communication.

e Expenses for preparing/submitting their theses/dissertations and other documents necessary for degree
acquisition.

e Fees or taxes prescribed by laws or regulations.

e Expenses for health and accident insurance (each student must have health insurance either from Thai or
Japan; the Personal Accident Insurance for Students Pursuing Education and Research is compulsory for
those enrolled at OU).

Note: The students shall cover the above mentioned expenses except for the same provided privileges as the

normal student at the receiving university.
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