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- HEAEE N .
MINUTES OF DISCUSSION
oN '
BASIC DESIGN STUDY
FOR :
THE PROJECT FOR EXPANSION OF THE FACULTY OF ENGINEERING
AT THE THAMMASAT UNIVERSITY
IN THE KINGDOH OF THAILAND

In response to a request of the Government of the kingdom of
Thailand, the Government of Japan decided to comduct a Basic
Design ’study on the Projegt. for. Expansion of the Faculty of
Engineering &t Thammesat University(hereinefter referred to
ag"the Project”), and entrusted the study to the Japan
International Cooperation Agency (JITCA).

+ JICA sent to the hxngdom of Thailand a study team headed by
Pr.Fumio lehlno. Professor. Tokyo bnlver31ty, and is scheduled
to stay in the country from 11 July to 28 July, 1993,

The Team‘held discussion with thé officials concerned of the
Government of Theiland and conducted field surveys at the study -

ares

In the course of.discussions:nnd field survey, both parties
have confirmed the main items described on the attached sheets.
The Team will! proceed to further works and prepared the Basic
Design Study Report.

Bangkok, 27 July, 1993

,'Pfof. Fumio Nishno Prof.Noranit Setabutr
Leadérj Rector
Basic design Study Team, Thenmasat University
(JICA)

ﬁu‘ %Mﬂ—.

FP. Prof.Kasem Watanachai
Deputy Permanent Secretary
Ministry of University Affeirs
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ATTAGHMENT
1. Objective of the Project

The objective of the Progect 1s to supply the equipments fop
the Faculty of Engineerfing at Thamqasat University.

Due to the shortage of anglne$r$, the Thai industries bave
been facing great difficulties for technical develbpment. The
Faculty of Engineering of,Tbamm&sat University ha% been
established to provide appnopriaia engineering education and
training to its student, _ _

The educational - equipment wlll reinforce fthe teaching
capability of the faculty of Engxneer1ng to supply its students
and staff with high standards of knowledge

2. Project Site
The site of the Project is located at Rang51t Pnthum Than;.

(PPOJUCt area and site map are attached as ANNEX I.)

3. Executing Agency _
Responsible Agency: The Thammasat University

4. Items requested by the Government of Thailand are attached as
ANNEX-I1I.

5. Japan's Grant Aid Program

(1) The Government of Thailand has understdod the Eysteh of
Japanese Grant Aid explained by the team.

{2) The Government of Thailand ‘will take necesséry measures,
described in ANNEX III, for smooth implementation of the
Project on condition that the Grant Aid assistance by the
Government of Japan is extended to the Project:
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Civil Engineering

he

4.1 Structural Loadng System
' ConSist of:
a) Loading System
b} Ldading Frame
¢) Measuring Equipment
d) Machinery for Machine Shop
4.2 Computer and Software with grinters

4.3 Instrument for Control Room of app.4 X 7 x 4n

4.4 Universal Material Testing Machine with Servo Valve Control
4.5 Universal Testing Machine

5. Chemical Engineering

Crn o h N W LR W WY oLnn
. . « u

(Group I) - | :
1.1 Ligquid-Liquid Extraction System
1.2 Fluid-Solid Extraction System
1.3 Process Control Test Set
1.4 Continuous Plate Distillation Unit
1.5 Batch Packed Distillation Unit
1.6 Spray Dryer : :
1.7 Stirred Liquid Phase Reaction Un;t
1.8 ‘Fluidized-bed Reactor
.1.9  Fixed-bed Reactor
.1.10  stirrers Set
1.11 Drum Dryer
.1.12 - Ball Mill Set
.1.13  Glassware for Analytical Chemlstry
4 : Laboratory :
F 5.1.14 ‘Glassware for Organic Chemistry
' iLaboratory

 5.1.15  PCs

i (Group II) _ '
575.2.1 X-ray Diffractometer

! o S s o5
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X-ray Fluorescence Spectrometer

Ion-Chromatograph

Scanning Electron Microscope

Uv-Visible Spectrophotometer

Atomic Absorption Spectrophotometer '

Gas Chromatograph

Thermal Analysis JInstrument

High Performance Liquid Chromatograph
0 Fourier-Transform Infrared Speciro-

photonmeter B '

Mechanical Engineering
Eddy Current Dynamometers

Exhaust Gas Analyzer
Diesel Engine Fuel Pump Test Set

Internal Combustion Engine Test Bed for Variable Compression

‘Ratio

Steam Power Plant Test Set Complete with Data Acquisition
Systen ' o '

Gas Turbine Plant Test Set Complete with Data Acquisition
System ' R

Pneumatic Control Systen
Bydraulic Control System

Calorimeter for Daterm;nlng the Capacity of the Alr-
conditioning System ' : '

6.10 Personal Computlers

Remarks: Items requested by Thai side will be finalized through

D

further study.
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AWREX IX

SUMMARY OF REQUIRED EQUI?HEHT LIST FROM EACH OF DEPARTMENT
UNDER
THE PROJECT FOR EXPANSION OF TEBE FACULTY OF ENGINEERIHG
AT THAHMSAT UNIVERSITY THE KINGDOH OF THAILAND

1. Shared Equipment

1.3 Audio-Visual facilities for 150 seat lecture_auditoriuﬁ

1.2 video Library Equipment

7

‘1.3  Personal Computer and related fétilities

Engineering Workstation Lab. Equipment(workstation & etc.)
1.5 25 Seats Project Coach

2. Electric Engineeriﬁg‘Léboratory-

Equipment for Electro-Mechanical Energy Conversion Lab.,

2.2 Equipment for Electronic Laboratory.

2.3 Equipment for Communication Laboratory

2.4 Equipment for Instrumentation and Control Systen

Laboratory

2.5 Personal Computers

3 Industrial Engineering
3.1 Equipment for CNC Laboratory
3.2 Equipment for CAD/CAM.Laborafory

3.3 Equipment for Precision Laboratory

Aﬁ;_é_ o | M 'g’ . ﬁ;



ANNEX-111

Necessufy measures to be taken by the Government of the
Kingdom Thailand are as follows:

To_ppovide_necassary_permissions. license and other
author12qtions for smooth implementation of the Project.

To bear advising commission of the Authorization to pay(A/P)
and payment commission to the Japanese foreign exchange bank
for banking services based upon ‘the Banking Arrangemenf(BlA)

To ensure- prompt unloading, tax exemption, and custom
clearance of the goods for the Project at port of
disembarkation in Thailand.

To ensure prompt unloading and internal transportation of the
goods purchased and/or imported under the Grant Aid for the

Project.

To accord Japanese nationals whose services may be required in

‘connection with the_supply of the pfoducts and services under

the verified contract sych facilities as may be necessary for
their entry into Thgiland., and stay therein for the

performance of their work.

To exempt Japanese nationals from custom duties, internal
taxes and othér fiscal levies which may be imposed in Theiland
with respect to the supply of the products and services under
the verified contracts.

To maintain and use properly and effectively the equipment and
materials provided under the verified contracts.

‘To bear all the expenses other than those to be by the Grant,

necesSary for the transportation of the equipment.

To coordinate and solve any matters related which may arise.
with third party and inhabitants living in the Projecl aresa
during implementation of the Project. |
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6.

Schedule of the Study

(1)

(2)

JICA will prepare the, draft, report in Lngllsh and dispate}
a mission in order to expla;n 1ts contents Ln the end of

" September, 1993. 1

In case thut the_contents of the report ié accepted |,

principle by “the Government 'of 'Thalland. JICA wil)

complete thefinalreport and send it to the Goverament of

"Thailand by November, 1993.
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4.2 N IINE -hiH

MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY
ON
THE PROJECT FOR EXPANSION OF THE F*\CULT‘! or
ENGINEERING _
AT THAMMASAT UNIVERSITY
IN THE KINGDOM OF THAILAND

(CONSULTATION ON DRAFT REPORT) |

In July 1993, the Japan International Cooperation Agency (JICA) dispatched the
Basic Design Study team on the Project for Expansion of the Faculty of Engineering at the
Thammasat University (hereinafter referred to as "the Project”), to the Kingdom of
Thailand. and through dJiscussions, ficld survey, and technical cmnanon of the results in
Japan, has prepared the draft report of the study.

In order to explain and to consult the Thai side on the components of the draft
report, JICA sent to Thailand a study team, which is_headed by Prof. Dr. Hiroshi ITO,
Mechanical Engmecnng Department Nagaoka University of Technology, and is scheduled
to stay in the country from 21 September to 28 September, 1993.

As a result of discussions, both partics confirmed the main items described on the
attached sheets.

Bangkok, September 27, 1993

I 1 JE Vi St

Prof. Hiroshi ITO . | Assoc. prof. Noranit Setabutr
 Leader " ' Rector
Draft Report Explanation Team Thammasat University
JICA

e ]

Prof. Kasem Wdt'machm
| T

A48



ATTACHMENT

1. Components of draft report

The Government of Thailand has agreed and acccptcd in pnncxplc Lhc componc-us of the
Draft Report proposed by the team with requests for some modxﬁcattons in the equipment

selection.

2. Department of Mechanical Engineering

The Government of Thailand has assured that the Depaﬁmcnt of Mechanical Engineering
will increase its staff members and start its courses as scheduled before the cqt.upmcnt to be

provided through this project is installed.

3. Japan's Grant Aid system

(1} The Government of Thailand has understood the systém of Japanese Grant
Aid cxplamcd by the Team,

(2) The Government of Thailand will take the necessary measures, described in
ANNEX for smooth implementation of the Project on condition that the
Grant Aid assistance by the Government of Japan is extended to the Project.

4. Further Schedule

The team will make the final report in accordance with the confirmed items, and send it to
the Government of Thailand by the end of November 1993.

i

n.s.
&4
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Annex: Necessary measures to be taken by the Governmen: of
Thailand in case Japan's Grant Aid is extended.

1. To provide necessary penmissions, license and other authorization for smooth
implementation of the Project.

)

To bear advising commission of the Authorization to pay {A/P) and payment
commission to the Japanese foreign exchange bank for banking services
based upon the Banking Arrangement {(B/A).

3.  To ensure prompt unidading, tax exemption, and custom clearance of the
Project at the port of disembarkation in Thailand.

4. To e¢nsurc prompt unloading and internal transportation of the goods
purchased and/or imported under the Grant Aid for the Project.

5. Toaccord Japancse nationals whose services may be required in connection
with the supply of the products and services under the verified contract such
facilities as may be necessary for their entry into Thailand and stay thersin for
the performance of their work :

6. To exempt Japanzse nationals from customs duties, internal taxes and other
fiscal levies which may be imposed in Thailand with respect to the supply ol
the equipment and materals provided under the venified contract.

7. To maintain and use properly and etfectively the equipment and matenals
provided under the verified contract.

~ 8. To coordinate and solve any matters related which mav aris¢ with third party
and inhabitants living in the Project area during implementation of the
Project.

9. To bear all the cxpenses other than those to be bomne by the Grant, necessary
for the transportation and the installation of the equipment.

?’ﬁffz - n.o-
2.
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COURSE PLANNING FOR ELECTRICAL ENGINEERING STUDENTS

First Year

Coursé Number : ' . Title . Credits

Semaester 1

LE 121 Computer for Engineers

2

CE 102 Introduction to Engineering 1
ME 111 Engineering Drawing I . 2
SC 124 Chemistry for Engineers Y 4
8C 133 Physics for Engineers I 4
MA 101 Mathematics I : 3
EL xxx English Course x 3
Total 19

Semester 2

IE 121 Material Science I _ 3
IE 158 Engineering Tools & Operations 2
ME 112 Engineering Drawing II 2
MA 102 - Mathematics II 3
5C 125 Chemistry for Engineers 11 2
5C 134 Physics for Engineers II 4
EL xxx English Course x 3

Total 19

Secénd Year

Course Number . “Title . Credits

Semester 3

LE 201 Basic Electrical Engineering Laboratory 1
LE 211 Electrical Circuit Analysis 3
LE 221 Digital Circuit Design 3
IE 261 Engineering Statistics 3
CE 202 Engineering Mechanics I .3
AE 211 Thermodynamics I 3
MA 203 Mathematics III 3

Total 19

Semester 4

LE 212 Basic Electronic Circuits and Devices 3
LE 242 Electromechanical Energy conversion I 3
ME 221 Engineering Mechanics 11 3
ME 241 Mechanics of Fluids I 3
MA 204 Mathematics IV : : 3
MA 305 Numerical Methods - o 3

Total ™ 18

A-6-1



Third Year

Course Number Title Credits
Semester 5
LE 202 Electromechanical Energy Conversion 1
Laborator I
LE 301 Electronic Circuits Laboratory 1
LE 302 Electromechanical Energy Conversion 1
' Laboratory II .
LE 311 Measurement and Instrumentations 3
LE 312 Retwork Theory 3
LE 313 Electronic Circuits 3
LE 314 Physics Electronics 3
LE 341 Electromechanical Energy ConverSLOn 11 3
LE 351 Electromagnetics Theory 3
Total 21
Semester 6
LE 303 Telecommunication engineering Laboratory 1
LE 304 Instrumentations and Control systems 1
Laboratory .
LE 322 Microprocessors 3
LE 331 Feedback Control Systems 3
LE 352 Principles of Communications. 3
LE 353 Communication Networks and Transm1331on 3
: Lines
LE xxx Technical Electives - 3
ME 391 Fundamentals of Mechanlcal Englneerlng '3
Total EU
LE 305 Industrial Training 0 credit
(Not less than 240 hours)
Fourth - Year
Couyrse Number Title Credits
Semester 7 .
LE 401 Project I 2
LE 441 Power Systems : -3
LE xXx Technical Electives *
LE xxx Technical Electives -3
IE 201 Engineering Management 3
IE 302 Engineering Economy 3
TU xxx Social Sciences Electives 3
: ' Total 20
_ Semester 8
LE 402 Projéct I1 3
LE xxx Technical Electives 3
LE xxx Technical Electives 3
TU xxx Humanities Electives’ 2
XX XXX Free Electives 3

A-6-2
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COURSE PLANNING FOR INDUSTRYAL, ENGINEERING STUDENTS

First Year

Course Number Titie T Credits

Semester 1

LE 121 Computer for Engineers

2
CE 102 Introduction to Engineering 1
ME 111 Engineering Drawing I 2
MA 101 Mathematics I 3
sC 124 Chemistry for Engineers I 4
sC 133 Physics for Engineers 1 4
BL xxx English Course x 3

Total 19

Semester 2

IE 121 Material Science I 3
IE 158 Engineering Tools & Operatlons 2
ME 112 Engineering Drawlng 1T 2
MA 102 Mathematics II 3
8C 125 Chemistry for Engineers II 2
sC 134 Physics for Engineers I1 4

3

EL xxx English Course x
ke : Total 19

Second Year

COurse5Number Title Credits

Semester 3

IE 201 Engineering Management

3
IE 261 Engineering Statistics 3
LE 241 Introduction to Electrical Engineering 3
CE 202 Engineering Mechanics I 3
AE 211 Thermodynamics I 3
MA 203 Mathematics ITII 3
TU xxx Social Sciences Electives 3

Total 71

Semester 4

IE 222 Material Science II 3
IE 263 Experimental Design 3
CE 221 Mechanics of Solids I - . 3
ME 221 Engineering Mechanics II 3
ME 241 Mechanics of Fluids I 3
MA 204 © Mathematics IV g

MA 305 Numerical Methods
' : : : Total 71

A-6-3



- Phird Year

Course Number Title : Credits

Semaster 5

IE 231 Industrial Safety 3
IE 302 Engineering Economy 3
IE 311 Work Study .3
IE 351 Manufacuring Process & Technology I 3
IE 362 Quality Control : : . ‘ 3
1IE 444 Environmental Control -3

Total 18

Semester 6

IE 303 Industrial Cost Analysis & Budgeting 3
IE 332 value Engineering- 3
IE 352 Manufacturing Process & Technology II 3
IE 353 Automation ‘ . 3
IE 354 Basic Instrumentatlon -3
IE 364 Operations Research I 3
IE xxx Technical Electives -3

Total Ei

1E 390 Industrlal Tralnlng ' 0 credit
(Not less than 180 hours) ;

Fourth Year

Course Number Title | o Credits

Semestey 7

IE 412 Production Planning & Control 3
IE 413 Project Feasibility Study 3
IE 433 Industrial Plant Design 3
IFE 492 Industrial Engineering Project..I 1
IE XXX Technical Electives 3
ME 302 Mechanical Engineering Laboratory I 2
IE 331 Tool Engineering : 3

Total - 18

Semester’B

IE 494 Industrial Englneerlng Pro;ect IT 2
IE xxx Technical Electives: - _ 3
IE xxx Technical Electives 3
TU xxx Humanities Electives 2
XX XXX Free Electives 3

Total '_"""_TS"
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COURSE' PLANNING FOR CIVII, ENGINEERING STUDENTS

First Year

Tourse Number Title Credits

Semester 1

LE 121 Computer for Engineers 2
CE 102 Introduction to Engineering 1
ME 111 Engineering Drawing I 2
MA 101 Mathematics I g 3
5C 124 Chemistry for Engineers I 4
SC 133 Physics for Engineers I 4
EL xxx English Course x 3

Total 19

Semester 2

IE 121 Material Science I -3
IE 158 Engineering Tools & Operations 2
ME 112 Engineering Drawing II 2
MA 102 Mathematics II 3
5C 125 Chemistry for Engineers II 2
5C 134 Physics for Engineers I1 4
EL xxx English Course x 3

Total 19

Second Year

Course Number — Title - Credits

Semester 3

CE 202 Engineering Mechanics I 3
‘CE 231 Concrete Technology I -2
LE 241 Introduction to Electrical Englneerlng 3
IE 201 Engineering Management 3
IE 261 Engineering Statistics 3
AE 211 Thermodynamics I 3
MA 203 Mathematics III 3

Total 20

Semester 4

CE 201 Civil Englneerlng Laboratory 1
CE 211 Surveying 1 3
CE 221 Mechanics of Solids I 3
ME 221 Engineering Mechanics 11 3
ME 241 Mechanics of Fluids I ' 3
MA 204 Mathematics IV 3
MA 305 Numerical Methods 3

Total ]
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Third Year

Course Number Title Credits
'Semester 5
CE 311 Surveying IIX 3
CE 321 Structural Analysis I 3
CE 351 80il Mechanics I 3
CE 371 Hydrology 2
CE 372 Hydraulic Engineering I 3
ME 322 Mechanics of Solids ITI 3
TU xxx Social Sciences Electives 3
: Total 20
Semester 6
CE 322 Structurél Analysis II | 3
CE 331 Reinforced Concrete Design I 3
CE 341 Construction Engineering & Management 3
CE 352 Soil Mechanics II 3
CE 361 Highway Engineering 3
CE 362 Highway Materials 2
CE 373 Environmental Engineering 3
Total 50
CE 398 Industrial Training on ClVll 0 credit
-Engineering (Not less than 200 hours)
Fourth Year
Course Number Title Credits -
Semester 7
CE 312 Engineering Geology _ | 3
CE 421 Timber and Steel Design o 3
CE 431 Reinforced Concrete D631gn IX 3
CE 291 Seminar 1
CE xxx Technical Electlves 2
CE xxx Technical Electives -3
IE 302 Engineering Economy 3
Total IE
Semester 8
CE 499 Civil.Enginéering Project 3
CE xxx Technical Electives -3
CE xxx Technical Electives 2
TU xxx Humanities Electives 2
XX XXX Free Electives ©3
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_CDURSE PLANNING FOR MECHANICAL ENRGINEERING STUDENTS

Pirst Year

Course Number ' Title Credits

Semester 1

LE 121 Computer for Engineers 2
ME 111 Engineering Drawing I 2
CE 102 Introduction to Engineering 1
MA 101 Mathematics I 3
sC 124 Chemistry for Engineers I 4
gC 133 Physics for Engineers I 4
EL xXxx English course x 3

Total 19

Semester 2

ME 112 Engineering Drawing II 2
IE 121 Material Science I 3
IE 158 Engineering Tools & Operatlons 2
MA 102 Mathematics I1I 3
SC 125 Chemistry for Engineers II -2
SC 134 " Physics for Engineers II 4
EL xxx English Course x 3

Total 19

Second Year

Course Number Title Credits

Semester 3

ME 201 Basic Mechanical Englneerlng Laboratory 1
LE 201 Basic Electxical Engineering Laboratory 1
LE 211 Electrical Circuit Analysis 3
IE 201 Engineering Management 3
IE 261. Engineering Statistics 3
CE 202 Engineering Mechanics I 3
AE 211 Thermodynamics I 3
MA 203 _ Mathematics II1I 3

Total 20

Semester 4

ME 202 Automotive Technology 2
ME- 221 Engineering Mechanics II 3
ME 241 Mechanics of Fluids 1 3
LE 212 Basic Electronic Circuits and Devxces 3
CeE 221 Mechanics of Solids I 3
MA 204 . .- Mathematics IV 3
MA 305 Numerical Methods 3

Total 20
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Third Year

Tourse Number

Title —Crediis

Semester 5

ME 302 Mechanical Engineering Laboratory 1 2
ME 322 Mechanics of Solids II 3
ME 323 Mechanics of Machines 3
ME 331 Thermodynamics II 3
ME 342 Mechanics of Fluids XI 3
IE 358 Manufacturing Process . 3.
TU XXX Social Sciences Electives .3
. Total 20
Semester 6 _
ME 303 Mechanical Engineering Laboratory 11 2
-ME 313 Mechanical Design I 3
ME 324 Mechanical Vibrations 3
ME 332 Heat Transfer : 3
LE 202 Electromechanical Enexgy Conversxon 1
: Laboratory ,
LE 242 Electromechanical Energy ConverSLOn I L3
TU XXX Humanities Electives 2
ME =xxx Technical Electives 3
o Total 20
ME 304 Industrial Training ' 0 credit
(Not less than 6 consecutive weeks)
Fourth Year
Course Number Tltle Credits
Semester 7
ME 405 Mechanlcal Englneerlng Laboratory III 2
ME 406 Projects Seminar : 0.
"ME 414 Mechanical Design 11 3
ME 425 Automatic Control System 3
ME 433 Refrigeration and Air Condltlonlng 3
ME 434 Power Plant Engineering 3
IE 302 Engineering Economy 3
Total 17
Semester 8
ME 407 Mechanical Engineering Project 3
ME 435 Internal Combustion Engines -3
ME xxx Technical Electives 3
ME xxx Technical Electives 3
XX XXX Free Electives 3

Total 15
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COURSE PLANNING FOR CHEMICAL ENGINEERING STUDENTS

First Year

Course Number _ Title Credits

Semegter 1

LE 121 Computer for Engineers 2
CE 102 Introduction to Bngineering 1
ME 111 Engineering Drawing I 2
SC 124 Chenmistry for Engineers I 4
sC 133 Physics for Engineers I 4
MA 101 Mathematics I 3
EL Xxx English Course x 3

Total 18

Semester 2

IE 121 Matefial Science I

3
IE 158 Engineering Tools & Operations 2
ME 112 Engineering Drawing II 2
SC 134 Physics for Engineers II 4
AE 101 Physical Chemistry 4
MA 102 Mathematics II 3
EL xxx English Course x 3

Total 21

Second Yeaf

Course Number _ Title Credits

Semester 3

AE 201 Mateiral and Energy Balance I

2
AR 211 Thermodynamics I 3
LE 241 Introduction to Electrical Engineering 3
iE 201 Engineering Management 3
CE 202 Engineering Mechanics 1 3
Ma 203 ¥Mathematics III 3
AL 203 Analytical chemistry 4

Total P31

Semester 4

AE 202 ' Material and Energy Balance II 2
AE 212 Chemical Engineering Thermodynamics 3
CE 221 Mechanics of Solids I 3
ME 221 Engineering Mechanics II 3
ME 241 Mechanics of Fluids 1 3
MA 204 Mathematics IV 3
AE 204 Organic Chemistry 4

Total z1
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Third Year

COQrse Number

Title Credits

Semester 5

AE 303 Fundamentals of Heat Transfer 3
AE 304 Fluid Analysis 3
AE 321 Chemical Engineering Unit Operation 3
Design I
AE 322 Chemical Englneerlng Kinetics and 3
Reactor Design '
AE 381 Chemical Engineering Laboratory I 1
1E 261 Englneerlng Statistics 3
IE 302 Engineering Economy 3
Total i§
Semester 6
AE 305 Fundamentals of Mass Transfer 3
AE 323 Chemical Englneerlng Unit Operation 3
' - Design II ' ‘
AE 324 Chemical Englneerlng Reactor Des;gn 3
AE 382 Chemical Engineering Laboratory 1T 1
AE xxx Technical Electives 3
MA 305 Numerical Methods 3
TU xxx Humanities Electives 2
: Total 18
AE 391 Industrial Training 0 credit
(Not less than 180 hours)
Fourth Year
Course Number Title Credits
Semester 7
AE 425 Chemical Englneerlng Unit Operatlon 3
Design III :
AE 426 Process Dynamics Control -3
AE 427 Chemical Engineering Plant Design 3
AE 428 Biochemical Engineering ' 3
AE 492 Chemical Engineering Seminar 1.
AE xxx Technical Electives 3
TU =xxx Social Sciences Electives 3
: Total 19
Semester 8
AE 493 Chemical Engineering Project 3
AE xxx Technical Electives 3
IE 231 Industrial Safety 3
XX 3

XXX

Free Electives

Total _-__"-Tf-
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