3.4 Technical Coeperation

In parallel with this project, a.project-type technical cooperation with
the Faculty of Engineering of Thammasat Universityiis being prepared. In June
1992 a basic study mission and in December 1992 a prélimin&ry study mission
wére'organized. The preparation is being made to start the technical coopera-

tion project in 19%4.

This basic design study was prepared taking into consideration the
project-type technical cooperation. - The equipment to be provided.thfough.this
project has been restricted to educational and research equipmehtVBf.the:
departments which are to participate in the project-type technical coopera-
tion. In the'selectién of equipment advice of the persons involved in the
project#type technical cooperation was taken into consideration so that the
nature and specification of the equipment selected may not conflict with the

purpose of the project-type technical cooperation.

When the project-type technical cdoperatibn.is effectively carried on
with a long term perspective, i£ will céftainly contribute to raisiﬁg“the
level of education ahd research énd to the development of the educatibﬁ system'
of the Faculty of Engineering of Thammasat University using'the equipﬁeﬁt

provided through this project.
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Chapter 4 Basic Design
4.1 Desipgn Policy

In the design of the equipment menticned in "3.3.3 Outline of Equip-

ment”, the following criteria are empioyed.
(1) Equipment for Higher Enginecering Education

We select equipment suitable for higher engineering education in line
with the purpose of the project. The project will be designed to provide
equipment which is fit into the curricula of the University, is helpful for
the students to learn the fundamentals and applications of technology, helps
train students who will become engineers useful for the industry and helps

develop research capability of the teaching staff.
{2) Léarning of Principles

Equipment should help.the students to learn underlying principles and
fundamentals of technology and is neither much too automated nor much too

sophisticated.
{3) Quantity and Versatility

The quantity of equipment is decided based on the number of students.
Equlpment should be versatile as much as possible because some pieces of

equipment are to be used in other departments than the one requested them.
(4) Ease of Operation and Maintenance

The maintenance of equipment must be not difficult in Thailand. Support
services such as supply of parts and maintenance services should be available.
Such squipment as requires difficult operation tPchnlques should be avoided.

The operatlon cost must be as low as possible.



(5) GConsideration for Third Country's Products

In principle equipment manufactured by Japanese manufacturers has been
selected. However, some manufacturers'in:European_and North American coun-

tries manufacture equipment specialized for educational purposes. Some items

of equipment requested are presumed to be such equipment. In case the third

country's products meet educational requirements better than those made in

Japan and their price is cheaper, they will be considered in the selection of

eguipment.
4.2 Study and Examination on Design Criteria
4.2.1 Natural Conditions

The temperatures and relative humidities in the laboratories in which

equipment is placed are as follows:

Temperature Relative Humidity
Max. Min. Max. Min.

Air conditioned room 25°¢C 15°C 71 2 58 2

Not air conditioned room 42°C 15°G 90 ¥ 70 7

4.2.2 Buildings and Utilities

(1) Buildings _ .
The places where equipment is 1nstalled are the laboratorles of the main
building of the Faculty of Englneerlng and the three workshop bulldzngs. The-

points to be considered in the placement of equipment are:

- Placement of the equipment, the.weight of which.exceeds the maximum
allowable load of the floor. _ ‘

- Placement of the equipment that needs the foundation on which the
equipment is fixed.

- Placement of the equipment whlch vibrates when operated _

- Placement of the equipment which must be placed in an air condltloned

room.



Some laborat0tles will accommodate some pieces of equipment Wthh are &a
case or cases mentioned above in point. Some pleces of equipment must be
installed in a laboratory on the ground floor and some in an air-conditioned
room. When & laboratory needs remodeling or some works to accommodate equip-

ment, the Thammasat University shall do the work.
{2) Electricity
Electricity is first distributed to a distribution board on each Floor
‘of the main building and in each workshop building from the transformer room
in the main building of the Faculty of Engineering. Then it is distributed to
individual rooms.
The electric power is supplied at:
3-phase AC 380 V + 10 %
‘1.phase AC 220 V % .10 %

Frequency 50 Hz

Power failures happen on the average once a week in some season of the

year. The uninterruptable power supply will be needed in some equipment.

“The fluctuations of voltage are within +10 Z. The equipment which

requires allowance of 5 Z will be equipped with a voltage regulator.
(3) Water Supply . .

Water to be used in experiments is suppiied from the deep tube wells in

the Rangsif'campus.
{4) Gases

Oxygen, nitrogen, carbon dioxide and argon gases are available in Thai-

land and are not needed to be imported.
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4.3

Basic Plan

hqujpmant Plan

Fqu1pment list based on the former seotlon “3.3,3 Qutiine of Equ1pment "and

4,1 Design Policy”

Specificationé such as capability, capacity and etc. are listed in for

(1) Flectrical Engineoring Depariment

is shown below.

raference basis.

1) Electromechanical Energy Conversion Laboratory

No. Itens - 0 1y Remarks - - -~ .-
2.1.1 | Three-Phase Squirrel-Cage i | Squirrel-cage induction motor 1 KW
Induction Moior: Laboratory Set Pole changing induction motor 1 KW
2.1.2 | Three-Phase Slipring Induction T | induction motor with slipring rotor 1 KW
Motor Laboratory Set . ;
2.1.3 | BC Motor Laboratory Set 1 [ BC compound wound machirne 0.75 KW
Co . : DG series wound maching 1 KW
2.1.4 | DG Generator Laboratory Set i DC shunt wound machine 1 XKW
DC shunt wound machine with fitted tachogenerator
800 KW
2.1.5 Single~Phase Motor Laboratory Set 1 [ Squirrel motor with running capac1tor 0.75 KW
Squirrel motor with starting and running
capacitor 0.75 RY
2.1.6 Thres-Phase Synchronous Motor 1 [ Synchronous machine with salient pole rotor
Laboratory Set 1 KW,
4 Syachronous motor Wlthout exc1tat10n 1 KW
2.1.7 | Three-Phasce Synchronous Generator 1 | Synchronous machine with salient pole rotor
Laboratory Set 1 KVA
Synchronous nachine without exCLLat1on
2.1.8 | Transforner Laboratory Set 1 | Single-phase transformer 250 VA
Three-phase transformer 300 VA
2.1.10 | Power Elactronic Equipments 1 | Converter/inverter, input : 50 Hz, 3 ph,
: . output: 0.,5~400 Hz .
SSR for DC, Controled range: DC 4~220 V, 10 A
SSR for AC, 3 ¢, AC 75~264 V, 8 A for 1.5 KW
_ - .| motor
2,1.11 | Connecting leads 1] Vynyl resin coated wire, miscelloneous meters
2) Electronics Laboratory
No. _ 1 tens 9"ty Renarks
2. 2.1 IC Design Software Package I | For varioces steps of 1C design process
{(running on PC/WS)
2.2.2 | Circuit Schematic Simulation i | For analysis circuit in time dGnaln
Software Packages (running on PC) :
for analysis digital circuit by VHDL
2.2.3 | PCB Layout System Eguipments 5 | For manual layout and desxgn of PCBs
for PCB fabrication {running on PG)
2.2.4 | Prototpye PCBs Production System 1 | Machine for making PCB prototype
Control terminal (PC with software)
2.2.5 | Soldering Station 1| For mounting and removing chips
2.2.6 | Plotter 1| Al size pen plotier
2.2,7 | Supporting Materials Equ1pnents 1 | Microprocessor chips, Bus card frame, Sensors,
for Circuit Board 1CS, ACcessories, PCB production materials
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Qty

[ tNo. 1tens Remarks
7.2.8 | Digital Storage Oscillozcopa 4 | Band width: 100 Miz
. . Channel : 4.channels
2.2.9 | Function Generator 2 | Frequency range [~350 Mz
) output wave forms: sine, Square, triangle, ramp,
| - _ pulse !
3.2.10 | Logic Analyzer I| Timing analysis, clock: max 200 MHz, 16 channels
State analysis, External clock: up tp 40 MHz
- Input channels: 48 channels
2,2,11 | Data Gonerator I | Fraquency range: 0.1 pHz to 100 kHz
Wave forms: Sine, square, triangle, sawloot,
arbitrary
3) Communication Laboratory
No. Itens 0"ty Remarks
2.3.1 | Signal Generator ! | Frequency range: 100 kHz~2 GHz
' Modulation 1AM, FM
: Accuracy _ +1 dB
2.3.2 | RF Vector Network Analyzer 1 | Frequency range: 300 kHz~3 GHz
Resolution 1 Hz
: : : Output range : +5 dBm~-18 dBm
2.3.4 | Frequency counter 1 | Frequency range: 60 kHz~3 GHz
Counting time : </10ms, <(0.1s, <ls, <10s,
: _ < 100s
) ] No. of display digits: 9
2.3.5 | High~fraguency Analog Design ! | Linear and non linear analysis
Software Packages Library: S-parameter device etc.
2.3.6 | EMC Measurement Systems 1| Consist of: Spectrum analyser, Preselector,
: ' ' Line inpedance stabilization network,
Ny ) Standard anternas, Plotter
2.3.9 | Bit Error Rate Analyzer 1] Interface : RS5-232-c/V-24, V-35, ISDN,
Data rates: max 64 k bps
4) Instrumentation and Comntrol System Laboratory:
No, 1. . itens Q" ty Remarks
12.4.1 Experimental process unit 1} For pressure, temperature, flow and level
‘ : measurement and control,
Tanks, measurent and controle equipment
2.4.2 | Robotic unit 1 [ axis, Electrical servo drive,
' Position repeatability: 0.3 nm
2.4.3 | General-purpose DSP board 2
2.4.4 | Accessory boards 1| Analog 1/0 card, _
i : 32 channel digital 1/0 card, etc.
2.4.5 | DSP software package 1 | Time/frequency domain analysis, Digital filter
design,
Real time spectrum analysis and digital recording
- {running on PC)
2.4,8 { Arbitrary waveform generator 1 [ No., of analog channels: 2,
Program generator function, Graphical waveform
programming
L Interface: GPIB
2.4.7 | FFT Analyzer 1| Ne. of input channels: 2
S Frecuency range: 10 mHz~100 kHz
Mode: Servo analysis mode
Spectrum measurement mode
Waveform measurement mode
Interface: GPIB
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(2) Industrial Enginearing Departaent

1) Equipment for CNC Laboratory

2) Equipment for CAD/CAM Laboratory

No. Itens Q' ty _ Rematks
3.1.3 CNC TURNING CENTER (CNG TURN-MILL 1 | Standard turning diameter : 160 mm
CENTER) Maximum turning length : 500 mm
Spindle drive : 7.5/5.5 Kd
Turret station : 10
3.1.4 | CNC-EDM-Wire Gutting 1| Axis travel X.Y.Z : 360 x 250 x 220 mn T
: ' Wire feedrate : H0~360 mn
3.1.8 | CNC Vertical Machining Center 1| Table size : 300~450 mn ]
' Spindle drive : 7.5/5.5 KW
Tool shunk : 40T

No. _ Ttems AU Remarks ]
3.2 CAD/CAM System 1
(Hardware) '
“Computer Workstation Y 72"Méfﬁ“ﬁéﬁé%&'?'Ed"ﬁﬁ‘"é"é”'¥ﬁﬁ'"i"G§'Hﬁﬁ """"""""""
Display : 18" Calor, Keyboard and Mouse
“Personal Computer 6 | GPU 486, Clock : 56 MHz, Memory : 16 MB, 7
- 18.5" ¥DD, 120 MB HDD,
Bisplay : 20" Color with VGA, Eeyboard and Mouse
Fape Drive T i'T750 MB cartridge Ela‘bé'}ii‘ﬁ}é‘ """""""""
TG0 Rom Drive T TTTTTTTTTTTTTTTTITITTOYTT 0
Plotter T "Aé“é'ii'é;"f"é{{'é'ria"b'éﬁ"éi'l"iii'd't'ié? """"""""""""""""
'Eégéf'ﬁilﬁféf """""" B VRS sige 7T
“Network Equipment T 1'"1"?6F'é&Eiéﬁ“ﬁEt&éER"’ﬁiEB“ﬁéiiéEk"éﬁf{Qéfé """""""
(Software)
"CADJCAM Sofiware for Workstation | 1 'EAEéI’ﬁﬁ"ﬁaaéi"'EéTi&'ﬁéﬁéY'"LIﬁK'ﬁéEﬁEﬁTéﬁ; """""
Drafting, NG (lath, m111) Library, pro;lcs,
______________________ FEM model, Interface
"CAD/UGAM Softwafe for Personal | 6'"Eé?éf'ﬁiHEIiHéI'NC"ﬁFééﬁﬁﬁf'TﬁEéFfEéé """""""""""
| Computer
3) EquiEquipmenis for Precision Laboratory
No. Items Aty | Renarks
3.3.1 Measurement, Data Processing Unit 1 | Pata 1nput 4 channels, No,of registered parts 32
No. of Registered characterictics : 26/part,
o with 97 CRT and Printer ' :
-Digital Instrument 1 | Toolmaker microscope, Bench micrometer, Indicater
' Caliper, Micrometer (outSIde, inside, thread, geat
: ete. ) Heghtmaster
3.3.4 | Roundness Tester 1 | Measurement diameter : Max. 280 am,
- { Measurement hight : Max. 220 mm (outer dia)
Workpiece load : Max, 10 Kg




(3) CGivil Engineoring Depertment

Items

No. Q' Ly ‘ Remarks
1.1 | Structural Loading System T [Static hydraulic jack : 500 f |
: Dynamic hydraulic jack: 50 tf
Hollow hydraulic jack : 10 tf
Self supporting loading frame : Bean
' : : app. An(L)x400nm{¥), 300 tfa
7.4.5 | Universal Testing Machine I Manual control with standard glips,
' : Maximum capacity : 50 tf
(4) Mechanical / Engineering Dapartaont
No. Itams ) INERY C Remarks
5, 1 Eddy Current Dynamometer 1] Absorption capacity : 100 PS
Rotation : 2,850~8, 000 r.p.m.
b.2 'Exhaust Gas Analyzes i [ Portable type, with data processing unit,
: Test hem : CO, C02, 502, NOZ, 02
5.3 Piesel Engine Fule Pump Test Set 1} No, of cylinder : 12
: : . Rotation : 50~3,500 r.p.m.
5.4 Internal Combustion Engine Test 1| Diesel engine : 90 PS, 4 Cylinders,
Bed Electric dynamomster : 100 PS
5.5 Steam Power Plant Test Set 1| Boiler capacity : 180 Kg/h
Complete Turbine output : I KW,
) i Fuel : LNG
5, B Gas Turbine Plant Test Set 1| Two shaft gas turblne, with data acquistion unit,
Coaplete | Max, output : App 4 KW
5. 7 Pneunatic and Hydraullc Automatic | 1| For level, temperaturs, pressure and flow
Control System Measuring and control
(5) Chemical Engineering Department
{Group 1)
1) Chemical Engineering Laboratory
No. - Itenms 0ty _ Renmarks
6.1.1 | Liquid-Liguid 1 Colum : 50¢ x1000mm(2 pcs}, No.of discs:30/colum,
Extraction System Settler, Receiver, Feed pumps (4 pes)
65.1.4 | Continuous Plate Distiliation T [Colum : 32¢, 10 plates x 2, 5 plates x 2
~ | Unit Continuous cherge, with contral console
5.1.7 | Stirred Lignid Phase Heaction Unit il Vessel capacity @ 2,5 L
' Controller (pi, DO, temperature, antiforming)
with microtube pump
5.1,8 | Fluidized-bad Ractor 1 | Reactor capacity : 2 L
Controller : pH, temperature, with tubing puap
6.1.9 | Fixed-bed Reactor 1 | Reactor capacity : 2 L,
Tanks : Glass made (5 pes)
Controller (pH, level, temperature), with aeration
unit
6,1.10 | Stirrers Set 3 [Rotation : (A) 20~1,200 r,p.m. (B) 10~600 r.p.m.
(CY 5~300 r.p.m,
Controller (torque, rotation)
6.1, 11 | Prum- Dryer i | Drum size : 315¢ x 350 mm
. Design steam pressure : 8 Kg/cm2 max.
5.1.12 | Ball Mill Set 112 line shaft type (2 sels)
Rotating speed : 170~340 r.p.m,
Tachometer, Stainless steelpots, Porcelain pots,
| HD alunina balls, Sieve, Ultrasonic cleanér
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2) Analytical Chemistry laboratory

No.

1tems

Ramarks:

5.1.13

(lassware for Analytical Chemistry

Laboratory

tDesiccator, Burst, Pipet, Flask, Baakal,
Reagent bottles, Thermometer ete. (60 sots)

3) Organic Chemistry Laboratory

Q'ty

No. Items Rpmarks
- B.1.14 | Glassware for Organic I sdtStillhead, Condensor, Colum, Pavklng, Flaﬁk
Chemistry Laboratory Tube, Funnel etc. (60 sets)
{(Group II)
Analytical Equipment _ :
No. Itens Dty - . Remarks
65.2.4 | Scanning Electron Microscope 1 I Magnification : x 150~200,000 -
Resolution : 4.5 win (30 KV, W0 = 8 wn)
Polaloid camera, Imageprinter, Sample preparation
- devices _ _
5.2.5 | UV-Visible Spactrophetmeter 1 | Wave lougth range : 180~900 nm,
Resolution @ 0,15 mm
Data processing units, Accessorles for. surfare
‘analysis
6.2, 7 Gas Chromatograph 1| Colum oven ; Inner volume_: 12 L, )
Temperature cantrol range : Ambient +10-°C~3397C
Detector ; FID, TCD
0,2.8 Thermal Analysis Instrumant 1| Differential thergal .analyser
: ' Thermogravimetric analyqer
i Computer for Control
5. 2,10 | Fourier-Transforr Infrared I|Optical system v Slngle ~-bean optics
Spectro photo meter Wavelength range : 4, 600~u400/cm
' Resolution : 2, 4, 8, i6/cm
Data sampling : He-Ne laser used
(6) Personal Computers
No. Items )ty Remarks
7.1 Personal Computers | 5| CPU : 486, GClock : 66 MHz, RAM : 16 MB
(for Electrical Eng, Dep.)’ FDD : 5" (3.%”) % 2, HDD : 200 MB
7.2 Personal computers 2| Display : 17", Laser Printer (Ad size)
{for Mechanical Engg. Dep.) Software : MS-DOS, MS-WINDOWS
7.3 Perscnal Computers 2
{for Chemical Engg. Dep.)
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4.4 Implementation Plan

4.4.1_:Imp1ementation Method

The project consists of the works of buildings and facilities which are

to be doné'by the Thai side and the provision of equipment through a Grant Aid

of the Japanese Government. The executing agency, the Faculty of Engineering,

the Thammasat University will enter into a contract with a Japanese consultant
that executes the detailed design, the preparation of a tender, the tender

evaluation and the supervision of execution of equipment instaliation in lien

of the University. A chart of the project execution organizations is- shown in

Filg. 4.4.1.

Fig. 4.4.1 Project Implementation Organization

Japanese Government/
- JICA

Department of Technology
and Economic Co-operation
(DTEC)

Min. of Univ.
Affairs

Faculty of Engg.,
Thanmasat Univ.

{Supply and
Installation of
Equipment)

Equipment Supplier

]
1

Supplier's personnel
on site

-Expatriate engineers
-Local workers
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(Supervision of
Implementation)

Consultant




4.4.2 Points to be considered in the Execution

In the arrangement of equipment, it is necessary to conform to the
performance capability of equipment designed in this basic design study and to

install equipment in a praper way.

“fhe buildings of the_Faéulty of Engineering, the Thammasat University
ha#e recéntly_ﬁeen compléted. and'have.énough space to accommodate equipment
aﬂd'enough capacity of utilitiés. It is possible to install equipment tb be
provided through this project at any place in the buildings except for heavy
equipment. However, it is necessary to plan the placement of equipment care-

fully lest the laboratories should be in a mess.

Some pieces of equipment cannot be prepared. by one'manufacturer. There
is equipment which must be manufactured to'speCial'spécifiqations. it is

necessary to discuss thoroughly with suppliers about preparation of equipment.

The time of installation of equipment and dispatch of installation
engineers must be arranged so as to avoid waiting time on the installation

gite.

4.4.3 Plan for Supervision of the Implementation

The consultant shall carry out the detail design and supervise the
tendering procedure and the project execution. During the implemeﬁtation of
the work of the consultant may, whenever necessary, arrange for a supervisor
to be present on the spot at the time of .

- Approval of the manufacturing design of equipment.
- Pre-ghipment inspection at a factory,

- Installation and inspection of equipment at delivery.
The consultant shall also be informed on the progress of works to be

done in Thailand. When some delays are occasiomed the consultant shall advise

the Thai side of necessary steps to take if required.
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4.4.4 Equipment Procurement Plan
{1) Procurement Plan

. Procurement of equipment will be done under a lump sum contract with a
-suppllier of equipment (trading company) which is a successfil bidder in the
competitive biding. In principle Japanese products will be procured. However,

some third country products will be procured.

Personal computers can be purchased easily in Thailand and reliable
maintenance and training services are available locally. Therefore it is

desired to purchase computers in Thailand.
(2)  Transportation

Equipment will be shipped from a port near the place of production all
at once or separately at different times and landed at the port of Bangkok
{(Khlongtoey port). It will be transported on the road from the port of Bangkok
to the Rangsit campus.,
4.4.5 Scope of the Work

(1) Scope of the Work of the Japanese Side

1) Procurement of equipment and materials, and transportation and

~installation related hereto.

2) Electrical wiring work from a socket in the laboratory to the
installed equipment (however, a socket must be close to the equip-
ment to be installed and the wiring work from a power source to the

socket shall be done by the Thai side).

" 3) Test operation and adjustment of equipment. Instruction of opera-

tion and maintenance of equipment.
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(2)

4) Consulting services including préparation of tender documents,

managing of tendering and supervision of the project implementa-
tion,

Scope of the Work of the Thai side

1) Civil work for the buildings planned to install equipment, interior
work of the building, foundation work of equipment, and relocation

work of the existing equipment and facilities.

2) Electric work for receiving, transforming and distributing electric

power.

3) Plumbing work for water and drainage, gnd fuel gas work.

4) Electric lighting work.

5) Air conditioning work.

6) Draft and ventilation work.

7} Telephone and communication facility work.

8) Utensils and furniture.

9) Chemicals and consumables.

10) To take necessary measures for the unloading, custom’s clearance
and inland transportation of equipment, and to bsar all the ex-
penses necessary hereto.

11} To proceed with approvals necessary to carry on .the p;oject.

12) Te bear commissions to a foreign exchange bank officially recog-

nized by the Japanese Government for the banking services based on

the Banking Arrangement.

4 - 12



13) To accord Japanese nationals whose service may be required in
connection with the project such facilities as may be necessary
for their entry into Thailand and stay therein for the performance

of their work.

14) To maintain and use properly the equipment purchased under the
Grant Aid,
15) To bear all other expenses that are not included in the Grant Aid

agreement but may be necessary to carry out the project.
4.4.56 TImplementation Schedule .

In the implementation of project through a Grant Aid of the Japanese

Government, the project shall be executed in the following sequences.
(1) DPetail Design

The consultant prepares the detailed design based on the basic design,
prepares the tender documents, issues ﬁhe public notice of tender invitation,
gives advice to the University during the contract negotiations and witnesses
the contract. It will take about three months from the detail design to the

signing of contract.
(2) Manufacturing and Works

The supply contractor arranges the documents of approval for manufac-
‘turing of equipment, manufactures equipment, and ships the equipment to Thai-
land. The‘supply.contractor executes all the works in Thailand -(unloading,
inland transportation and installation of equipment) until the test operations

of equipment is completed at the installed site.
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(3) Completion of the Work -

. In the presence of the University authorities, the consultant and
othef parties concerned, the installed equipment is test operated and con-
firmed that it conforms to the specifications, and then delivered to the Thai
side. The Thai side issues certificates of the compietion-of the work to the
supply contractor and the consultant. All the works will be completed in nine

months after the contract is placed if the works go as planned.

The implementation schedule is shown in Fig. 4.4.2.

Fig. 4.4.2 Implementation Schedule

1 2 3 4 5. 6 7 8 9 i0

Petail ' .
Design (3 months}

1 2 3 4 5 6 7 8 9 10
Equipment | . . et EQGUEEMENtY .

Procurement i g
(Transport,
Instailation,:

Test Operation
Installation
n total

9 months)

4.4.7 Costs for the Thai Side

The costs of the work to be born by the Thai side will be about 2.52

million Bahts. The breakdown is as follows:

{million Bahts)
Remodeling, repair, foundation work 1.4

Utility work 0.05
Air conditioning work 0.42
Office equipment, appliances -0.23
Others 0.42

Total 2.52

4 - 14



~ APPENDICES






APPENDIX-1 MEMBERS OF THE BASIC DESIGN TEAM

1.1 Basic Design Study

Dr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Nishino Fumio

Ito Michiaki

Ono Shuji

Nagasawa Kiko

Kuroda Takashi

Kobari Teruo

Yamatichi Hirofumi

Team Leader,
Univ. of Tokyo, Prof.
Department of Civil Engineering

Engineering Education Specialist,
Nagaocka Univ. of Technology, Prof.

Department of Electrical Engineering

Project Coordinator,
JICA, Grant Aid Study & Design Department,

Second Basic Design Study Division

Engineering Education Planner,

UNICO International Cozporation

Educational Equipment Plannet,

UNICO International Corporation

Equipment Arrangement,

UNICO International Corporation

Cost Estimator,

UNICO International Corporation



1.2 Draft Report Explanation

Dr. Ito Hiroshi

Mr. Fukuda Nobuhiro

Mr. Nagasawa Kiko

Mr. Kurcda Takashi

Team Leader,
Nagaoka Univ. of Technology, Prof.

Department of Mechanical Engineering
Project Coordinator,
JICA, Grant Aid_sﬁudy & Design Department,

Second Basic Design Study Division

Engineering Education Planmer,

UNICO International Corporation

Educational Equipment Planner,

UNICO International Cooperation
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APPENDIX-2 SCHEDULE OF THE FIFLD SURVEY

2.1 Basic Design Study Team (Jul.ll - Jul.28,1993)

1.

Jul. 1lth {(Sun.)

Jui.

Jul.

Jul.

Jul,

“Jul.

Jul.

12th(Man.)

13th(Tue.)

l4th{Wed.)

15th{Thu.)

16th(Fri.)

17th{8Sat.)

Lv. Tokyo

{Mr, Nagasawa, Mr, Kuroda, Mr. Kobari,

Mr. Yamauchi)

Ar. Bangkok

{Bangkok)
Courtesy meeting
(Rangsit)

Laboratory visit

{Rangsit)
Meeting with the

Engineering, TU.

(Rangéit)
Meeting with the
Engineering, TU.

(1) (Rangsit)
Meeting with the
Engineering, . TU.
(2) {Bangkok)

Courtesy meeting

(Rangsit):
Meeting with the
Engineering, TU.

{(Rangsit)

Team meeting

Visit to Hi-tech

A-2-1

at JICA Thailand Office

of Faculty of Engineering, TU.

faculty staff of Faculty of

faculty staff of Faculty of

faculty staff of Faculty of

at MOUA

faculty staff of Faculty of

Industrial Estate



i0.

1i.

iz.

13.

14.

15.

Jul. 18th(Sun.)

Jul. 19th{Mon.)

Jul. 20th(Tue.)

Jul. 21lst({Wed.}

Jul, 22nd(Thu.)

Jul., 23rd(Fri.)

Jul. 24th(Sat.)

Jul. 25th{San.)

{Ranpgsit)

Data arrangement -

{ Bangkok}
visit at Chularongkorn University

(Rangsit) - : _
Meeting with the faculty staff of Faculty o
Engineering, TU.

{1) (Rangsit)
Data Arrangement
(2) (Bangkok)
Visit at Japanese Chamber of Commerce,
Bangkok
(3) Lv. Tokyo
“(br. Nishino, Dr. Ito, Mr. Ono)
Ar. Bangkok

(1) (Bangkok)
Courtesy call on MOUA and DTEC

(2) Visit at UNICEF ‘

(3) Meeting at JICA Bangkok Office and the
Embassy of Japan

{4) (Rangsit)
Meeting with the faculty staff of Faculty of
Engineering, TU.

(Rangsit)
Meeting with the faculty staff of Faculty of

“Engineering, TU.

{Rangsit)
Data arrangement,

Preparation of draft of Minutes of Discussions

{Rangsit)
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16. Jul.
17. Jul.
18. Jul.
Legend :
DTEC.
TU
MOUA

zath(Mon,)

27th(Tue.)

28(Ved. )

Preparation of draft of Minutes of Discussions

(Rangsit)
Meeting with the faculty staff of Faculty of
Engineering, TU.

{Bangkok)

Signing of the Minutes of Discussions at Prachan
Campus, TU.

Courtesy call on the Embassy of Japan snd JICA
Thailand Office

Lv. Bangkok
Ar. Tokyo

: Department of Technical and Economic Cocperation

Thammasat University

: Ministry of University Affairs



2.2

Draft

Sep.

Sep.

Sep.

Sep.

Sep.

Sep.

Sep.

Sep.

Report Explanation Team (Sep.21 - Sep.28,1993)

21lst(Tue.}

22nd(Wed.)

23rd(Thu.)

24¢h(Fri.)

25th(Sat.}

26th{5un.)

27th(Mon.)

28th(Tue.)

Lv. Tokyo
Ar. Bangkok

(Bangkok)
Courtesy meeting at JICA Thailand Office
Courtesy call on DTEC

(Rangsit)
Meeting with the faculty staff of Faculty of

Engineering, TU.

{Rangsit)
Meeting with the féculty staff of Faculty of

Engineering, TU.

(Rangsit)
-Team meeting

-Preparation of draft of Minutes of Discussions

{Rangsit)
-Data arrangement

-V¥isit to Nawanakorn Industrial Estate

{Bangkok)

Courtesy meeting at JICA Thailand Office and the
Embassy of Japan

Signing of Minutes.af Discussions at Prachan

Campus, TU.

Lv. Bangkok
Ar. Tokyo
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APPENDIX-3 LIST OF INTERVIEWED PERSONNEL
Thammasat University

Associate Prof. SETABUTR, Noramit
Rector

Dr. POONPRASIT, Viboonpong
' Vice Rector for International Affair

Ms. PORTHITIYUK, Yupin
Assistant to Vice Rector for International Affair

Mr. KATEKINTA, Sathaporn
Acting Dean, Faculty of Engineering

Dr. PRAPARNTANATORN, Somnitke
Assistant Dean for Administration
Head of Civil Enginesring Dept.

Mr. KIJKANKANARAT, Taweesak
_ Head of Electrical Engineering Dept.

Mr. CHAROEPORN, Naris
Head 'of Industrial Engineering Dept.

Mrs COOVATTANACHAI, Sunee
Head of Mechanical Engineering Dept.

Mr. DHUPATEMIYA, Pongtorn
Head of {hemical Engineering Dept.

Dr. WEESAKUL, Uruya _
- Assistant Dean for Research and Foreign Affairs
Lecturer of Civil Engineering Dept.

Mr, PISITPATBOOL, Chaisak
Assistant Dean for Academic Affairs

Mr. SMITAKORN Watanachal
Asistant Dean for student Affalrs
Lecturer of ClVlI Engincering Dept.

Mrs. PANCHAT, Baisak
ASSIStant Dean for Planning and Development

Miss KAIC%HQ&ART, Sunisa
Lecturer of Civil Engineering Dept.
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Mr. CHAIKUNCHUENSAKUN, Sotok
Lecturrer of Chemical Engineering Dept.

Mr. SUPPACHAI, Vorapojpisut
Lecturer of Electrical Engineering

Mr. TONGPRASITH, Annan
Lecturer of Electrical Engineering

Mr, MALEEVAN, Charkree :
Lecturer of Electrical Engineering_

Mr. TAECHANURULCHAI, Veerawatl
Lecturer of Electrical Engineering

Mr. AREE, Pichai
Lecturer of Electrical Engineering

Ms. SUNTAD, Vanee
Secretary of the Faculty of Engineering

National Science and Technology Development Agency

Prof, Dr. COOVATTANACHAI, Naksitte
Deputy Director(Former Dean, Faculiy of Eng:neerlng,
Thammasat University)

Ministiry of University Affairs'.

Prof. Dr. SRISAAN, Wichit
Permanent Secretary

Prof. WATANACHAI, Kasem M.D.
Deputy Permaneni Secretary

. SUJATANOND, Chantavit
Director of Forelgn Relations D1v151on

~ Ms. KETANITINAN, Vandee
Chiel of Asian Corporation Section,
Foreign Relations Division
Department. of Technical and Economic Cooperation (BTEC)
Mr. SIRIVAT, Nipon

Mr. AMORNCHEWIN, Banchong
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Chulalongkorn University

Dr. SMITRA, Tachai
Dean, Faculty of Engineering

Dr, SANEVERAPHUNSIRI, Viboon
: Mechanical Engineering Dept,

Dr. PRASERTAEDAM, -Pivasan
Chemicai Engineering Dept.

Dr. KRUANGAM, Dusit
" Electrical Engineering Dept.

Dr. TANTHAPANIGHAKORN, Wiwut
EIRD of Chulalongkorn Univ,

Dr. LIMSUWAN, Fkasit
Civil Engineering Dept.

Jépanese Chamber of Commerce, Bangkok

Mr. HADA Yoshiki
Secretary General

Embassy of Japan

Mr. TANAKA Nobuaki
Counsellor

Mr, TATE Itsushi
First Secretary

Ms. SATO Kuni
First Secretary

" Mr. ORINARA Mamoru
First Secretary

" Mr. WATANABE Hiroshi
Second Secretary

JICA Thailand Office

Mr. OMOTE, Shinichiro
Resident Representative
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Mr. ASHINO, Makoto
Assistant Resident Representatlve

Mr. OSAWA Hideo ,
Assistant Resident Representative

Mr. INAGAKI Tomikazu
Technical Caoperatlon Coordlnatmn DTEC (JICA Expert)

A~3-4



APPENDIX-4 Miniutes of Discussions

4-1 Basic Design Study
MINUTES OF DISCUSSION
oN
BASIC DESIGN STUDY
. FOR :
THE PROJECT FOR EXPANSION OF THE FACULTY OF ENGINEERING .
AT THE THAMMASAT UNIVERSITY .
IN THE KINGDOM OF THAILAND

In response to a request of the Government of the kingdom of
Thai]and, the Government of Japan decided to comduct a Basic
Design istudy on the Projegt for. EXpansion of the 'Faculty of
Engineering at Thammasat University(hereinafter referred to
as"the Pfoject“). and entrusted the study to the Japan
International Cooperation Agency (JICA).
i+~ JICA sent to the Kingdom of Thailand a study teem headed by
Dr,Fumio Nishino, Professor, Tokyo hnlverslty, ‘and ‘is scheduled
to stay in'the country from 11 July to 28 July, 1993.

The Team held'discu33ion'with thé'officials concerned of the
Government of Thailand and tonducted field surveys at the study

area

In the'course of discussions:and 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 .

Prof.Noranit Setabutr

Rector
Thammasat University

ot Gpinie

FP.prof.Kasem Watanachai
Deputy Permanent Secretary
Ministry of University Affairs .

.- Prof. Fumio Nishno
-Léader,
Basic design Study Team,
(JICA)
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ATTAGHM&NT

1. Dbjective of the Project

The objective of the Progect 18 to supply the equ1pments for

the Faculty of Enaneerlng aﬂ Thamqasat University. :
Due to the shortage of ﬁnglneer$. ‘the Thai gndustrlgs have

been facing great d;fflcult;es for - technical deVGIOPment The

Faculty of Engineering of Thammasat University has been
established to provide appgoprla;e engineering education and
training to its student. ' o '

The " educational - equipment wlll reinforce the teaching
capab111ty of the faculty of Englneering to supply its - students
and staff with high standards of knowledga

2. PrOJect Site .
The Slte of the Project is located at Rang31t Pathum-Thani;

{(Project 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 ere attached as.

ANNEX-II.
5, Japan's Grant Aid Program

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

{2) The Government of Thailand Wlll take necessary measure&
described in ANNEX IIl, for smooth 1mplement&t10n of the
Project on condition that the- Grant Aid assistance by the
Government of Japan is extended to the Project. |



ANNEX - L

LOCATION OF THE THAMMASAT UNIVERSITY, FAGULTY OF ENGINKERING
_ AND
MAP OF THE THAMMASAT UKVERSITY AT RANGSIT

* Gulf ot Siam
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ANNEX II

SUMMARY OF RRQUIRED EQUIPMENT LIST FROM EACH OF DEPARTMENT
o , o UNDER | '

THE PROJECT FOR EXPANSION OF THE FACU

AT THAMMSAT UNIVERSITY THE KINGDOM OF THAILAND

LTY OF ENGINEERING

1. Shared Equipment

1.1 Audio-Visual facilities for 150 seat lecture auditdrium

1.2 Video Library Equipment
1.3 Personal Computer and related facilities
Enginéering'Workstatibn Lab. Equipmént(workstatioh & etc.)

1.5 25 Seats Project Coach

2. Eiectric Engineering L;bératéry

Eguipment for Electr§~Mechanical Ehergy Conversion Lab.,
2.2 Equipment for Electronié.Laboratory

2.3 Egquipment for Cpmmuniqation Laboratory

2.4 Equipment for Instrumentation and Control System

Laboratory -

2.5 Personal Computers

3. Industrial Engineering
3.) Equipment for CNC Laboratory
3.2 Equipment for CAD/CAM.Laboraiory

3.3 Equipment for Precision Laboratory -

;;lf/ﬁ%  A-l-4



4. Civil Engineering
4.1 Structural Loadng Systenm
' Consist of:

a) Loading Systen

b) Loading Franme :

¢) Measuring Equipment

~d) Machinery for Machine Shop .

4.2 Computer and Software with printers
4.3 Instrument for Control Room of app.4 x 7 X 4m
4.4 Universal Material Testing Machine with Servo Valve Control
4.5 Universal Testing Machine

5. Chemical Engineering

{Group i).

5.1.1 - _Liquid—L;quid Extraction System
5.1.2 Fluid-Solid Extraction Systen

Process Control Test Set
- Continuous Plate Distillation Unit
- r__Batch Packed Distillation Unit
Spray Dryer
Stirred Ligquid Phase Reaction Unit
‘Fluidized-bed Reactor
. Fixed-bed Reactor
5.1.10°  Stirrers Set
5.1.11 tDrum Dryerx
5,1.12 Ball Mill Set
5.1.13 - Glassware for Analytical Chenmistry
Laboratory '
5.1.14 Glassware for Organic Chemistry
o iLaboratory
5.1.15  'PCs

U thon ot ot O
i I R
LI R R LT

(Group 11)
$.2.1 X-ray Diffractometer

247



X-ray Fluorescence Spectrometer

Ion-Chromatograph

Scanning Electron Microscope

UV-Visible Spectrophotonmeter

Atomic AbsorptionhSpectfophptometer-

Gas Chromatograph

Thermal Analysis Instrument

High Performance Liquid Chromatograph
0 Fourier—Transform Infrared Spectro—

photometer

D D ot UL n
N R NN NN MN N
T . IR S R R P e

Im

Mechanical Engineering
6.1 Eddy Current Dynamometers

6.2 Exhaust Gas Analyzer
6.3 Diesel Engine Fuel Pump Test Set

6.4 Internal Combustion Engine Test Bed for Variable Compression

Ratio

6.5 Steam Power Plant Test Set Complete with Data Acquisition

System

6.6 Gas Turbine Plant Test Set Complete with Data Acquisition
Systen '

6.7 Pneumatic Control Systen
6.8 Hydraulic Control System

6.9 Calorimeter for Determining the 3Capacity'.qf the Air-

conditioning System

6.10 Perscnal Computers

Items requested by Thai sjide will be finalized through

Remarks:
' further study,

v | | 15
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ANNEX-TI1 -

Necessary measures to be taken by the Government of the

Kingdom Thailand are as follows;

To provide necessary permissions, license and other

suthorizations for smooth implementation of the Project.

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

..To ensure prompt unloading, tax exemption, and custom

clearance of the goods for the Project at port of
disembarkation in Thailand.

1o ensure prompt unloading and internal ‘transportation of the
goods purchased andf/or imported under the Grant Aid for the

Project.

To accord Japanesé nationals whose services may be required in
cofinection with the supply of the products and services under
the verified contract sych facilities as may be nécessary for
théir éntry into Thgiland, and stay therein for tLlhe

performunce of their work.

To exempt Japanese nationals from custom duties, internal
taxes and other fiscal levies which may be imposed in Thailand
with respect to the supply of the products and services undoer

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 Lhe transportation of the eguipment.
[
To coordinate and solve any matters related which may adrise

with third party and inhabitants living in the Project area

during implementation of the Project. |
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6. Schedule of the Study

{1} JICA will prepare the draft, report in English and dispatch

(2)

7

a mission in order to explain its contents in the end of
September, 1993, i :

In case that the contents of the report i#'accepted in

principle by the Government of Thailand, JICA wjl}

complete thefinalreport and send it to the Government of
Thailand by November, 1993.

A-4-8 ' Vl S v



4-2 Draft Repoxt Explanation

MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY
ON ,
THE PROJECT FOR EXPANSION OF THE FACULTY OF
_ EMGINEERING
- 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
Tharmmasat University (hercinafier referred to as “the Project”), to the Kingdom of
Thaland, and through discussions, field survey, and technical examinaticn 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 compenents of the drait
report, JICA sent to Thailand a study team, which is headed by Prof. Dr. Hiroshi ITO,
Mechanical Enginesring Department Nagaoka University of Technology, and is scheduled
to stay in Lh‘* country from 21 Septcmbcr to 28 Scptt:mbcr 1993.

Asa rcsult of discussions, both pamcs confirmed the main items described on the
attachzd sheets

Bangkok, September 27, 1993

FEE Mt Shad

Prof. Hiroshi ITO | Assoc. prof. Noranit Setabutr
Leader Rector
Draft Report Explanation Team Thammasat University
JICA : |
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ATTACHMENT -

1. Components of draft report

The Govemment of Thailand has agreed and accepted in principle thc components of the
Draft Report proposed by the team with requests for some modifications in the cquipment

selection.

2. Department of Mechanical Engineering

The Government of Thailand has assured-that the Department of Mechanical Engineering
will increase its staff members and start its courses as scheduled bcforc the eqmpmcf‘i to be

_provided through this project is installed.

3. Japan's Grant Aid system |

(1) The Government of Thailand has undmstood the system of Japum.:,» Gr..pl
Aid explained by the Team, - :

(2) Thc Government of Thaﬂand mll take !hﬂ r\.cessary Measures, descnbcd 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 Thalland by the end of November 1993,

=

n.5.
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Annex: Necessary measures to be taken by the Government of
Thailand in case Japan's Grant Aid is extended.

1. To provide necessary permissions, 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 Japancse forcign exchange bank for banking services
based upon the Banking Arrangement (B/A).

1

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

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

5. To accord Japanese 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 Japan:se nationals from customs duties, internal taxes and other
fiscal levies which may be imposed in Thailand with respect to the supply of
ths equipment and materials provided under the verified contract.

7. To maintain and usc properly and cffectively the equipment and materials
provided under the verified contract. '

8. To coordinate and sohve any matters related which may anse with third party
- and inhabitants living in the Project area during implementation of the
Project.

9. To bear all the expenscs other than those to be bome by the Grant, necessary
~ for the transportation and the installation of the cquipment.

et

i
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APPENDIX-5 List of Egquipment Requested
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. APPENDIX~6 Course Planning

COURSE PLANNING FOR ELECTRICAL ENGINEERING STUDENTS

First Year

" Course Number . Title Credits

Semester 1

LE 121 Computer for Engineers 2
CE 102 - Introduction to Engineering 1
ME 111 Engineering Drawing I : 2
SC 124 Chemistry for Engineers I 4
5C 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 Ehgineering Tools & Operations 2
ME 112 Engineering Drawing II 2
MA 102 Mathematics II 3
sC 125 Chemlstry for Engineers II 2
SC 134 Physics for Engineers II 4
BL xXxX - English Course x 3

Total 19

Second Year

Cotirse 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

3

. MA 203 Mathematics III
: B Total 14

Semester 4

LE 212 Basic Electronic Circuits and Devices 3
LE 242 Electromechanical Energy conversion I 3
"ME 221 Engineering Mechanics II 3
ME 241 Mechanics of Fluids I 3
MAE 204 Mathematics IV : ' 3
Ma 305 _ Numerical Methods 3

Total = 18

A-6-1



Thixd Yearxr

Course Number Title Credits
Senester 5

LE 202 Electromechanical Energy Conversion 1
Laborator I :

LE 301 Electronic Circuits Laboratory 1

LE 302 Electromechanical Energy Conversion 1
L.aboratory II

LE 311 Measurement and Instrumentations 3

LE 312 Network Theory 3

LE 313 Electronic Circuits 3

LE 314 Physics Electronics 3

LE 341 Electromechanical Energy Conversion II 3

LE 351 Electromagnetics Theory S .3

o . , : 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 Transmission -3

' Lines :
LE XXX Technical Electives : 3
ME 391 Fundamentals of Mechanical Englneerlng : 3
' Total ?U

LE 305 Industrial Training 0 credit
(Not less than 240 hours)

Fourth Year

Course Number TTitle . Credits

Semester 7

LE 401 Project 1T 2
LE 441 Power Systems 3
LE xxX Technical Electives 3
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 Project II 3
LE xxx Technical Electives 3
LE xxx Technical Electives 3
TU XXX Humanities Electives 2
XX XXX Free Electives o 3
: Total 14



COURSE PLANNING FOR INDUSTRIAL BENGINEERING STUDENTS

First Year

Course Number - Pitle 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 I 4

3

EL xxx English Course x

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
sSC 125 - Chemistry for Englneers II 2
SC 134 Physics for Engineers II 4
EL xxx English Course x 3.
: .Total IQ
Second Year
Course Number 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 IIT 3
3

TU xxx Social Sciences Electives

Total 71

Semestexr 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 3

3

MA 305 Numerical Methods
: : Total 71



Third Year

Course Numbexr

Title Credits

Semester 5

IE 231 Industrial Safety 3
IE 302 Engineering Economy 3
IE 311l Work Study ' 3
IE 351 Manufacuring: Process & Technology I 3
IE 362 Quality Control 3
IE 444 Environmental Control 3-
Total Iﬁ
Semester 6
IE 303 Industrlal Cost Analysis & Budgetlng 3
IE 332 ‘Value Engineering 3
IE 352 Manufacturing Process & Technology II 3
iE 353 Automation o : 3
IE 354 Basic Instrumentation 3
IE 364 Operations Research I 3
IE xxx Technical Electives 3.
: Total 21
IE 390 Industrial Tralnlng o : 0 credlt
(Not less than 180 hours)
Fourth Year
Course Number Title ' Credits
Semester 7
IE 412 Production Planning & Control 3
IE 413 Project Feasibility Study 3
IE 433 Industrial Plant Design 3
IE 492 Industrial Engineering Pro;ect I 1
IE xxx Technical Electives 3
ME 302 Mechanical Engineering Lahoratory I 2
IE 331 Tool Engineering 3
Total ”‘_"_"Tgm
Semester 8
IE 494 Industrial Engineering Progect II 2
IE xxx Technical Electives : 3
IE XXX Technical Electives 3.
TU xxx Humanities Electives 2
XX XXX Free Electives 3

Total 13



COURSE PIANNING FOR CIVIL ENGINEERING STUDENTS

First Year

Course 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 3
SC 124 : Chemistry for Engineexrs 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
8C 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

CE 202 Engineering Mechanics I. 3
CE 231 Concrete Technology 1 2
LE 241 Introduction to Electrical Engineering 3
IE 201 Engineering Management 3
IE 261 Engineering Statlstlcs 3
AE 211 " Thermodynamics I 3

3

MAa 203 Mathematics TII '
' : ' Total >0

Semester 4

CE 201 Civil Engineering Laboratory 1
CE 211 Surveying 1 3
CE 221 Mechanics of Solids I 3
ME 221 Engineering Mechanics II 3
ME 241 Mechanics of Fluids I 3
MA 204 Mathematics 1V 3
MA 305 Numerical Methods 3

Total 19



Third Yeax

Course Number Title Credits
Semester 5
CE 311 Suxveying II . ' 3
CE 321 Structural Analysis I 3
CE 351 So0il Mechanics I 3
CE 371 Hydrology 2
CE 372 Hydraulic Englneerlng 1 3
ME 322 Mechanics of Solids. II 3
TU xxx Social Sciences Electives 3
Total 20
Semester 6
CE 322 Structural . 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 Zﬁ
CE 399 Industrial'Training.oh Civil 0 credlt
o Engineering (Not less than 200 hours)
Fourth Year
Course Number Title Credits
Semester 7
CE 312 Engineering-Géology 3
CE 421 Timber and Steel Design 3
CE 431 - Reinforced Concrete De51gn II 3
CE 291 Seminar 1
CE xxx Technical Electlves 2
CE xx= Technical Electives 3
IE 302 Engineering Economy “3.
- Total i8
Semester 8
CE 499 Civil Engineering Project 3
CE x=xx Technical Electives 3
CE xxx Technical Electives 2
TU XXX Humanities Electlves . 2
XX XXX Free Electives 3

- Total 13



COURSE PLANNING FOR. MECHANICAI, ENGINEERING STUDENTS

First Year

‘Course Number Title Credits

Semester 1.

LE 121 Computer for Engineers 2
ME 111 Engineering Drawing I 2
CE 102 Introduction to Englneerlng 1
MA 101 Mathematics I 3
SC 124 -~ Chemistry for Englneers I 4
SC 133 Physics for Engineers I 4
EL xxx 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 II 3
SC 125 Chemistry for Engineers II 2
SC 134 Physics for Engineers IT 4
EL xxx " English Course x 3

Total 19

Second Year

Course Number Title Credits

Semester 3

ME 201 Basic Mechanical Engineering Laboratory 1
LE 201 Basic Electrical 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

3

Ma 203 Mathematics III .
_ Total — 20

Semester 4

ME 202 Automotive Technology 2
ME 221 Engineering Mechanics II 3
ME. 241 Mechanics of Fluids I 3
LE 212 Basic Electronic Circuits and Devices 3
CE 221 Mechanics of Solids T 3
MA 204 Mathematics IV 3
Ma 305 . ‘Mumerical Methods 3
Total — 20



Third Yeaxr

Course Number

Title ' Credits

Semester 57

ME 3(2 Mechanical Engineering Laboratory I 2
ME 322 Mechanics of. Solids II 3 -

ME 323 Mechanics of Machines 3

ME 331 Thermodynamics. II : 3

ME 342 Mechanics of Fluids II 3

IE 358 Manufacturing Process 3

TU xxx Social Sciences Electives ' 3
. Total “"""“7ﬁ_

Semester 6

ME 303 Mechanical Engineering Laboratory II 2

ME 313 Mechanical Design I 3

ME 324 Mechanical Vibrations 3

ME 332 Heat Transfer. ' 3
LE 202 Electromechanical Energy Convers;on 1

Laboratory g

LE 242 Electromechanlcal Energy ConverSLOn I 3
TU xxx Humanities Electives 2.
ME xxx Technical Electives - ' 3
: Total 20

ME 304 Industrial Training 0 credit

(Not less than 6 consecutive weeks)
Fourth Year
Course Number Title Credits
Semester 7 :

ME 405 Mechanical Engineering Laboratory IIX 2
ME 406 Projects Seminar 0

ME 414 Mechanical Design II -3
ME 425 Automatic Control System 3
ME 433 Refrigeration and Air Conditioning T3
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 S
ME xxx Technical Electives- ' -3
ME xxx Technical Electives 3

XX XXX Free Electives 3

. Total ~ 15



COURSE PLANNING FOR CHEMICAL ENGINEERING STUDENTS

First Year

Course Number Title Credits

Semester 1

LE 121 Computer for Engineers

2

CE 102 Introduction to Engineering 1
ME 111 Engineering Drawing I 2
SC 124 Chemistry for Engineers'I 4
SC 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 & Opexations 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 Year

Course Number Title Credits

Semester 3

AR 201 Mateiral and Energy Balance 1 2
AE 211 Thermodynamics I 3
LE 241 Introduction to Electrical Engineering 3
IE 201 - ‘Engineering Management 3
CE 202 Engineexing Mechanics T 3
MA 203 Mathematics III ) 3
AE 203 Analytical chemistry 4

Total 2

=

Semester 4

AR 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 I 3

. MA 204 Mathematics IV 3
4

AE 204 Crganic Chemistry
E Total 21



Third Yeax

A-6-10

Course Number Title Credits
Semester 5
AE 303 Fundamentals of Heat Transfer 3
AE 304 Fluid Analysis 3
AE 321 Chemical Englneerlng Unit Operation 3
Design I
AE 322 Chemical Eng;neerlng Klnetlcs and 3
: Reactor Design
AE 381 Chemical Engineering Laboratory I 1
IE 261 Engineering Statistics _ 3
IE 302 Engineering Economy - 3
' Total ~ 19
Semester 6
AE 305 Fundamentals of Mass Transfer 3
AE 323 Chemical Engineering Unit Operation 3
Design TI
AE 324 Chemical Englneerlng Reactor De51gn 3
AE 382 Chemical Engineering Laboratory II 1
-AE XXX Technical Electives 3
MA 305 Numerical Methods 3
TU xXX Humanities Electives 2
Total T
AE 391 Industrial Training 0 credit
{(Not less than 180 hours)
Fourth Year
Course Number ' Tltle Credits
Semester 7
AE 425 Chemlcal Englneerlng Unlt Operatlon 3
‘Design III. :
AE 426 Process Dynamlcs Control _ 3
AE 427 Chemical Engineering Plant De51gn 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'Prdject 3
AE xxx Technical Electives 3
IE 231 Industrial Safety 3
XX XXX Free Electives 3

Total i2



APPENDIZ-7 Floor Plan of Laboratories
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