





4 BASIC DESIGN

4.1 Design Policy

o Ahhoggh the three recipient departments of the Project have different curriculum
during fhé_iWO year educational program, they utilize the same laboratory. Subsequently,
if the Project was geared to the needs of each department, there would be an overlapping
of equ_ipn:_le_t_n and lab facilities; and Project content would be inflated unnecessarily,
p_rodﬁcing needless waste. In order to avoid such mishap, measures to adjust the
curriculum content of cach departmient wili be taken; and effective equipment provision
suitable in scope will be devised. The basic design of the Project will be based on the
following policy: |

(13 Equipment will be selected on the premise that it will satisfy the needs of curriculum
content while conforming to the technical and educational levels of PTC and the

. nation.

(2) Equipment which will be shared by each lab will be selected to avoid straining the

curriculum or affecting educational impact.

(3) ":Th_e Iabs and training facilities will be utilized by groups composed of a specified
‘number of students, which will enable the course to maintain its effectiveness. The

equipment will be of the quantity required for use by these group units.

4 T he equipment will be appropriate in scope to enable it to be installed and stored
according to the scale and facilities of each refevant room; and it will be in

coordination with construction plans.

4.2 Design Criteria
4.2.1 Criteria for Equipment Selection
The crileria for equipment selection are as follows:

(1)Equipment for experiment and training will be selected putting a priority on basic
trammg equlpment which is necessary for practical application in many fields, in
addition to berng in concurrence with existing high standards of industrial

“technology in Thailand.
(2) Equiprhent of extremely high technical levels, requiring excessive high tech skills in
_order to operate and maintain, will be excluded from the Project.



(3) Equnpmem will be able to wnhst'md frequent uge by sludt,nm and will be easy to

maintain, repair, and inspect.
4) Equipment will be commonly used in Thai industial fields.

(5) Equipment for vided productionfediting, audio vistial, Iémg_uagc_lab and printing will

be sefected from those commonly used and easy to operate.

(6) I:quspmem will be selected from those easy to obtain spare pa: s ‘md wnfmnmbles

‘and w:l] have a manufaclme: s offlce/'igent in Thatland.
4.2.2 Criteria for Determining the Scppe of -Equipment

The courses of each department utilize the same lab and training facilities.
Subsequently, equipment quantity was not determined according to the needs of each
department, but according to the location plans for each lab and training facility.

(1) Conditions for Determining Equipment Scope
The scope of the equipment will be determined on the f_o!iowing conditrib_n‘szr

1) Although the basic training equlpmem of each lab and training faczhty is expec{ed
1o ovexlap in many cases, the.scope will be determined in such a way as 1o avoid
straining the curriculum or detracting from its educational impact.

2) O_ne class at PTC is composed of 40 _Smdenls for general _subjects. Lab and
training classes wiil have 20 students per class. '

3) Equipment required for basic educational use will be provided for each $tudent and
one piece of equlpment will be provided for every group composed of two to tour
students. One unit will be provided as a spare for each ‘class, Two units mcludmg
one spare will be provided for research and. demt)m,uatmns by fauulty membcrs
Existing equipment will be excluded from the Pro;ect '

4) Tt has been estimated that each lab and training t‘acifi[y will be used about 30 hours
per week.- '

S) The scope of the equipment wﬁﬂ ali()w_insizillatigj;) and s_ior,age:té' con)for_i_ﬁ:_yvi'{h
the scope and size of the lab and equipment placement plan,

(2) Flow Chart Determining the Scope of Equ;pment -

A flow chart depicting how equipment scope was determined is shown in Fi g 4.1



Equipment list |- | Number of students Curiculum & 1ab.| [ N
e ab. umber of
_by each tab. by each l;\b. utilized by Dept. classes by Dept.
- ; ' Number of | ! |
Equipment | | | students/ - -
layout plan equipment Hours utilized
- _ 4 Possible hours by lab./week
' — utilized by lab.
' Réqui.'_red 'cqtiipment Required
quantity/tab. : number of lab.

Estimated equipment quantity
- Fig. 4.1 . Flow Chart Determining the Scope of Equipment

4.3 Ba_sic Plan

- Basic Plan of Project equipment has been formulated in accordance with the . -
Design Criteria shown in article 4.2.1. .Equipn_lent to be provided by this project has -
been selected based on curricutum of each department, fab and training facility. Quantity
of the equipment has been decided on the schedule usage of laboratories and lrainilig
facilities by each sub’jed in order (o avoid ovérlapping of equipment. -

Coordinati_(__m with construction plan of the new school building was also taken into

consideration in formulating installation plan of the equipment.

4.3.1 Equipment Plan

Pohcy for equlpment se!ecuon and m’l_]Oi equn pment planned according 1o equh

laboraml yi is as follows
(1) Instrumentation Lab. -

In IhlS lab sludents are laught the var lety, type, shuuute pelfouname and

opeaatlon of mstrumems N _ :
\/Ia;o: equ1pment 1ncludes msuiauon tester, tlanslslm Lhecker OHM’S Iaw

trainer, res:stance and potenuo dlffEieI‘ICC measurement cucun model etc These ple(,es
of equnpment w1ll be used by the msu uctor 1o expiam and msn uct s{udenls the;efo:e a
suppiementaly unit will be p:owded for a total of two units. A (otal of six,
oscﬂloscopes galvanometers, DC/AC bridge and electric fundamental training unit,




mclndmg supplemenhn y units, Lo be used by gloup% of four students will be provided.
In addition, other instruments will be provided for every two or four sludcmq depending

on the frequency of use and will be used alternately.
(2) Electronic Device and Circuit Lab

This lab is used to leach students about general elechomc umut _

Main eqmpment include rectification circuit trainer, osc:]tator and amphhcn
circuil trainer, semiconductor circuit trainer, thyristor trainer, clettronic voltivieter,
etc.which will be used by groups of four students, One supplementary unit will be
provided for a total of six units, Equipment such as the LCR roeter and transistor’
checker are not used very frgqucm!y. . Thc_re_fore__, a total of two units (including
supplementary unit) will be provided. A total of 12 (including one supplementary unit)
commonly used meters, one for every two students and one for instructor use will be
provided. In addition, one semiconductor characieristic curb tracer to be utilized by the

whole classroom will be furnished.
(3) Digital Electronics & Microprocessor Lab

Digital circuit and px inciples of micro computers are nught and practically applied
in this lab. ' '

As major equipment, two units (including one supplementary unit) of logic circuit
trainers will be provided for instructor use in demonstrations. One digital circuit *trainer
and one logic checker, etc. for every two students will be provided, in addilion to one
unit for the instructor and one supplementary unit, totaling 12 units. One microcmhputer
for every student, teacher, and one supplementary unit will be provide’d for a total of 22

units.
(4) Microcomputer Lab |

The principles and operation of peripheral equipment are studied using the
nHCrocompuier. '

Software machine code of the microcomputer will be produced effectively by a -~
personal computer and then transferred to a microcomputer. Twenty stuﬁenné will be
divided into two groups of 10 students. Twelve units ééch of both m:crocomputers énd
personal computcrs to be used alternately by the students, will allow one umt pen two
students, one um{ for the instructor, and one supplementaly umt As peuphua]
equipment, six units each of A/D converter board, D/A converter board prmter and
stepping motor unit mcludmg one for instructors and one as a suppiementa!y anit willbe
provided. |



(5) Personal Computer Lab

‘Hands on training of personal computers and usage of application software are

tdught here
. The personal computer is considered a basic educational tool and to improve the

effectiveness of the educational content , one unit per student, one unit for instructor use,
and one supplementary unit or a tofal of 22 units per classroom will be provided. Totally
44 units will be provided for two ctassrooms.

A total of 22 printers for two classrooms or one per two siudents and one
supplementary unit, will be provided.

(6) Computer-Aided Design (CAD) Lab

Methods in computer design, design p‘rac'lice, clra'wing ligures; ete. are laﬁghi
h_ere. : .
.The CAD/CAM con'lpuler. a basic educational tool for elevating educational
con_tént, will be provided for every student, including one unit for instructor use and one

supplememary unit, for a total of 22 units.
€ Powér Electronics & Electric Drive Lab

_ Electric motor for mechatronics, etc. are taught here.

One DC servomotor trainer, steppmg motor trainer, positioning Comml/sc;ew
drive and wire drive will be provided for every four students; and since they will be used
alternately, a total of 3 units inciuding dne supplementary unit of eacﬁ equipment will be
provided. Three to six units of meters will be provided according to the frequency of

use.
€3] 'A_ulomatic Control‘ Lab

Basic research in automatic control and use of automation devices actually utilized
in industrial fields today is taught in this lab.

The equipment will be utitized by alternalmg five groups of four students. A total
of three units each (including one supplementary unit) of sequence control exper imental
equipment, femperature servo control units and servo feedback control units, etc. will be

provided. A total of six meters, including one supplementary unit, will be furnished to

allow each group to use one meter.



(9) Computer Aided Measurement Lab.

Method of controlling instrument and data processing by computer of data
collected by various instrument is taught here, ' '

Major equipment includes personal computer, GP-1B board., digital multimeter
(GP B), oscu]oscope (GP-IB), X-Y piotter. This lab is, ciiffelent from'other labs; used
by instructors and PTS. The subject is automatic mewsmunem in two fields, electric and
mechanical ficlds. A minimum of 4 computms, etc will be pmv ided to enable

measurement in these two fields. -

(10) Industrial Electronics Lab

Use of actual electronic instruments employed in industrial fields today is taught.
| Major equipment is transistor inverter trainer, robol trainer, robot control -
computer, FMS educational model, etc. The FMS model will be used by the instructor '
for demonstration purposes. Only one FMS model will be_'pro_vided because il is special
and costly. Transistor inverter trainer and two types of robot traineis will be alternatety

used by groups of four students. A total of three vnits, including one supplemeary -
unit, and six units of robbt control compuiers for each of the robot trainers will be

furnished.
(11} Hydraulics & Pneumatics Lab

“The function and role of pneumatic and hydraulic cquipment and the use of
pneumatic and hydraulic control units are taught here.

Major equipment includes basic hych'aulii:-training uniit, electro-hydraulic trdining
unit proportional hydraulic training accessory and electro-pneumatic training unit and
programmable controller. The number of units to be provided are one, two, lhjee one
and two respeciively so as to make the tofal of three units each iamng into consideration
the supplementary one and existing units. . o e oo
Experiment will be carried out using those 5 kinds of equipment by groﬁps of four , ..

students.
{(12) Tfansducer Lab

The use of sensois which are currently used in the industrial seetor, the pnnc;ples
of transducer equipmeni, and use of instr umentatlon methods is taught. -

Major equipment is instrumentation lmnsducef unit and instrumeants for medsunng
pressure and velocity. Research is carried out by groups of four students. A total of
three instrumentation transducer units will be provided since two types of experiments

will be conducted. A total of five diaphram seals and integral flow orifice for DPT. will



‘be furnished.: One unit for every four students will be available. However, ten orifice
plates with ring will be provided because two orifice plates will be utilized per one
experiment. '

(13) Industrial Instrumentation Lab

Industrial instrumentation analysis, control; and inainlenance by electric and
pneumatic circuits, and measuring, inspection, testing, and pmbienﬁ solving actually
carried out in- the industrial sector today is taught.

Students assemble pipelines, attach instruments using electronic and pnevmatic
circuits to make control systems in this lab. Thereforé, the quantity of equipment which
will be provided for this lab will exclude existing eqhip’mcnt required for this system.

Majorequipment is sensor, PID pneumatic controlier/electronic controtler,
pneumatic recorder, electric controller, thermocouple with EME/RTD-EMF, control
valves.

(14) Process Control Lab

In the present industrial world, controllers of the production linc of industrial
plants and air conditioning system is concentrated and controlled in the central control
room. -This lab is the training ground for learning intensive operation and maintenance
systems and the functions and operation of all instrumens. '

Major equipment includes two units of universal station, one unit of process
manager and two units of programmable controller which were already purchased.

“However, since the equipment cannot function as an integrated system by themselves,
one highway gateway, application module, advanced muktifunction controller and logic

controller will be provided so as to make the system functiona.
(15) CNC Machining Workshop

Operation and maintenance of modern high tech maching tools are taught in this
workshop. There are also plans (o intensively leach students programming of CADICAM
in conjunction with the use of these high tech machine tools.. ‘

Majorréq‘ui;.)ment includes CNC wire-cut discharge machine, CNC milling
machine, CNC'precision surface grinding machine, CAD/CAM computer, and industrial
robot. There are cun ently two CNC machines in the workshop. Three additional new
machines will be provided making a lofal of five. These five machines will be used.
alternately by groups of four students, One CAD/CAM computer will be used with the

three aforementioned CNC machines and and also used to transfer control programs of



one industrial fobot. One-computer will be sufficient, for these are to transfer data made

in Computer A_idc_d Design Lab.

(16) Metrology Lab

The principle and oper-"\tiohal skills in precision'méasm"i:hg instruments used in
manufacturing by machine tools are taught in thls lab. ' e

Major equipment includes coordinate me'\sunnk, m'u,hme mundness tester,
surface roughncss tester and microscope. One unit of each equnpmenl will be used in-
cach class. Students uuh?mg the granite surface plale and the measuring instruiments
were divided into five groups, four students per group.. _ R

Therefore, five units of third rank equi pment will be plowded for the granite
surface plate and the V block. Two to five measuring instruments will be provided

according fo frequency of use,
(17) Telecommunications Lab

. Theory and actual use of microwave and optical fiber comhwnicaiions are taught
in thislab. : I | )
Majar equipment includes opuca[ fiber demonqtranon and lrammg set and
microwave 1ink demonstration and training set. As for opticai-ﬁben demonstration and -
training set, in order (o enable groups of four students to conduct five kinds of- |
experiments alternately, six units each of basi¢ equipment and two to threc tnits of those
which can be shared will be provided. - o

Three microwave trainers to be used alternately combmmg with other training by .

four students per group will be provided.
(18) Video Production Studio

This studio will be used to produce educational material and méibr equipniénl
include wdeo camera, lighting, VTR, siereo cassette deck, microphone, ednmU VTR
monitor, speakers, announcer’s booth, dubbing VTR video tapes, cic. T he eqmpment :
will not be highly sophisticated, but functional for general educational use.

(19) Auditorium

Major eqmpmem mclude video pmjector screen , speakers, mmrophone au{ho |
system, elc, funcuonal for general educauonal use,



(20) . Audio ,Vis_ual Room

- Major equipment include video projector, screen, speaker, VTR, monitor, audio
mixer; etc. functionat, for general educational use.

(21) Texi lPriﬁti'hé Room

Ma_;on eqmpmem whmh will be provided is duplicator, bookbinding. machine,
_wmd pl 'ocessor, and copy ‘machine. The duplicator will have platemaking functions
which ¢an be oper_a;ed at alow cost; and two units, including one supplementary Lmﬁ,
will be provided. One unit of the bookbinding' machine and copy machine able (0
- withstand heavy u_sewii] be provided in accordance with frequency of use. One word
processor will be provided to improve effectiveness of document production which is

_ currently conducted by manual typewriter.,
(22) Language Lab (LL)

The language lab will accommodate 40 students.  Major equipment includes

~ master console and booths for 40 people. The master console will be provided witha

_master conlroller tape recorder, and headsel.  Each booth will contain casy to operate
tape recorder and headset. In addmon video projector, screen, VIR, monitor, speaker,
~ audio mixer will be provided so as 1o improve the effectiveness of lectures.

@23 Thé Number of Labs and Workshops '

- The number of hours utilized in the labs and workshops in a week by each
department is shown in Appendix 2.8 - 2.10.
Each lab and workshop will be utilized 30 hours per week (five days). However,
utilization hours are planned longer in some labs. These labs are shown below.

Electronic Device and Circuit Lab (ECL)

Digiial Electronics & Microprocessor Lab (DML)

~ Personal Computer Lab (PCL)
Power Ele;’:tronics & _Electr’:c Drive Lab (PEL)
Langlljage' Le_lb' (LL)

As PCL definitely requires two rooms, the Project will provide equipment for
two rooms.. LL can utifize the existing room which is now used by seven departments

not included in the Project, by adjusting the curriculum.



The remaining three ECL, DML, and PEL. labs will also utilize only onc Toom
according to Pe OJEC[ operation plans qllhough u[lll?atlon houns of these labs uxceed by
the maximum of six hours pera week. Thefe{‘me n 13 necessaly to study plcsem

curricula or tlie possibility of extending the wonkmg (iays of a depmtmen[/a suthject from -

the present five days a week 10 six days, in order 10 reduce daily utilization hours of these

labs.

qupmem to be p:owded by the Pr OJeu is shown in the fol]owmg pdgeq
cqmpmcm for expenmem and fraining i$ Llassxﬁed acw;dmg to each laband.
supplemenlaly cqmpmenl is classified acco:dmg o the fooms whele it wall be umrze(l



Tame 4l 'Eqﬁipmem‘ List

i INST’RUMEN’"ATiON l ABORATORY

PURPOSE OF USB

L3s

No. o DESCR!P’I‘ION (SPFC!HCAT[ON) QTY
101 :MUHI Tﬂ'SIEF (amlog) 12 | Measurement of Voltage, cirient and resistance
11,027 | Multi '_I‘gs_t_f;t (d;gllal)- R 12| Measurement of current sind voltage.
103 - Q3l,\"ﬂ'f?9{“3_1?7;5_(._&9W\i‘10%)— 6_{ Indicite and Measurement of tiny current
104 ° f_AC \Vattlﬁetef-(q.Zj]_A) B _ 6 | Mcasurementof alteniating electric power -
IL-05 - | AC Wattmeter (1/5A) - - 2| Measurement of altemating electric power
I_L—Oﬁ .'Clip'fo"'n'Mé_t'gr (AC O-SSOA) - 2 | Measurement of sithplily current in wires
IL-07 | -Portable DC Voltmeter (0.3V-30V) . - 12 | Measurement of. DC voltage .
IL-08 ] Portable DC:Voltmeter (3V-300Y) - 12§ Measureinerit of DC voltage
1L-09 - | Portable DC Ammeter (0.3mA-30mA). - | 12 | Measurement of DC cureent
1[+10 | Portable DC-Ammeter.(10.mA-1000mA) 12| Measurement of DC cuitent -
IL-11. | Portable. DC-Ammietei (0:3A:304) .. 12 | Measurement of DC curtent: .
IL-12.. |- Portable. AC: Amineter (0.25A-1A) ° 12 | Measurement of AC current. -+ .
1L-13 -~ Poitable AC Amimeter (1A-5A): 6 |- Measurenient of AC curtent .. -
IL-14"~|-Portable AC Ammeler:(5A-25A) . . . 6- -] Measurement of AC curient -
1L-15 " | Potiable AC Volimeler (3V-15V) 12 . | Meéasurement of AC voltape
IL-16 | Portable AC Vélﬁne'le'ri(ISV‘?SV) 12 | ' Measureinent of AC voltage - -
IL-17_ | Flixmeter (107510°K Maxwell) - 2 | Detection®of flux IR
iL-18 - 'lmulauon Tesler ('30 ZOOOMQ) - 2| Mesisutenment of mSllEd[lOll res&stdnce
e L baltery type) . =
iL-19 - -lmulauon Tes!er (SOOWIOOM) 2 | Measurement of msuhnon reslstdnce
_ ‘Hand Drive.. .0 {generation lype) e
.20 - ;Surface I'henmome{cr( 10 o 600°C) -2 -t Measurement of surface tempersture -
1121 - | Earth-Tester:(0-100060) - 2 | Measirernent of earth fesistance i+ 0 1]
11.:22 | Elecironic Voltmeler(lUHz IMH?) 6 [ Measurement of vollage: © = w1t
1123 - | Digital:-Multimeier (AC/DC-0-1000V) - 6 | Detailed micasureiment of current and’ volhlge
iL-24 . 'Dual Trace Oscilloscope (20 MHZ) "6 | Observation of wave-form of electric circuit
11-25 | LCR Meter (100:100kHz) - ' I | Measurement of electric element dimensions |
11.-26.. ;] Universal Counter (i00-120MHz) - 6 | Measurenment of frequency and period
1..-27 - | Function.Generator.(9.1-1 0MHz) 6 | Signal source of electric circuil (square-wave)
11.-28 - | RC Oscillator (5 Hz-500kHz) ~ 6 | Signal source of clectric circuit
R ’ (sine-wave) C
1.-20 | Transistor Checker (0.1-199.94A) 2 | Check of transistor qualny
JL-30 OHM's Law Trainer (Parallel/Series) 2| Study of OHM’s law
1L-31 | Resistance and Potentio difference: 2 | Swdyof Resmance aitd Patentio (!1Ii€|ence
= | measirement circuit model (0:001-2.0V) 1. :
IL-32 |.Oscilloscope Trainer - 6 | Study of-operation of Oséillqscope
-1 (8ix kind of expetiments) I R - .
1L-33  Eléétric Fundamental Teaining Unit — © 6 [ Tool for electric fundamemal incasurernent
.| (Yoliage, Current and Resistance} . DR :
IL-34° | DCBridge (1Q-10MQ) ' 67 | Measurement of DC resistance .
1L.-35 . ' AC Bridge (0.1£2-50KQ) _ 6§ Measurement of impedance -
1L-36 | Regilated DC Power Supply (0-18V, IA) 12 | Power source of circuit lor é)_{perim_ent
1L-37 . | Regulated DC Power Supp]y (0 35V, 0.5A)1 12 | Powersource of citcuit for expefiment
Rread Board : 22 | Assembling base of electric wiring




2, ELECTRONIC DEVICES AND CIRCUTT LABORATORY

No. DESCRIPTION (SPECIFICATION) QTY | PURPOSE OF USE

'ECL-01 | Mulii Tester (analog) 4] Mmmmmem o!‘ current dnd resll,mnce {analog)-

ECL-02 { Multi Tester {digiial) 6 . | Measurement of cuirent and resistance (dlgltd[)

ECL-03 | Portable DC Volumeter (0.3V- BOV) 12 | Measurement of DC voltage -

ECL-04 | Portable DC Voltmeter {3V-300V) 12 | Measurement of-DC voltage

ECL-05 | Portable DC Ammeter (30-3000uA) 6 | Measurement of DC current

ECL-06 | Portable DC Ammeter (0.3mA-30mA) 12 | Measurcment of DC cirrent

ECL-07 | Portable DC Ammeter {10mA-1Q00mA) 12 | Measuremtent of’ DC:Current

FCL-08 | Pariable DC Ammeter (0.3A-30A) 6 | Measursiment of DC cusrent.” - -

RCL-02 [ AV Warmeter (12/LA) 6 | Measurement of AC electric power " .

ECL-10 | Electronic Yolimeter {{0Hz-10Mtz) 6 | Measurement of AC voltage’

ECL-11 | Electronic Voltmeter (2ch, 10Hz-1MHz) & | Measurcivent of AV voltage

ECL-12 | Dual Trace Dscilloscope (20MHz) - 6 | Observation of wave form _'

ECL-13 | Dual Trace Oscilloscope (40 MHz) 6 | Observation'of wave form -

ECL-14 | Digitat Storage Oscilloscope c2 _Obﬁerv‘umn of mslanhmeous wave form

{20 M sample/s) - : ; :

ECL-15 | Digital Multimeter "6 Measu‘rcmenz of curren[,-res:siance and voltage

ECL-16 { Univérsal Counter (100- 12()'\/IHL) 6 [ Measurement of frequency and cyclé .

ECL-17 | Function Generator (0.1-1.0MHz) 6 | Signal source of electric circuit - '

¥C1-12 | LCR Meter (100-100kHz2) -2 | Measurement of electric element dtmen\ton\

ECL-19 | Semiconductor Characteristic Curve 1 | Display of characteristic of Semiconductor

Tracer (Max. 1600V) _ - ' B A

ECL-20 | RC Osciltator (5Hz-500kHz), 6§ Signal source of eleciric chcuit

ECL-21 | Transistor Checker (0.1-199.91A) 2 1 Check of transistor quality

ECL-22 | Amplifier Circuit Trainer 6 | Characteristic Measurement of diode and
(2 & 3 terminal elements semiconducior, transistor - ' '

control power source 5-10V)

ECL-23 | Amplifier Circuit Trainer _ 6 | Study of amplifier circuit
(Training kit for Bias determination, ' '
double amplifier circuit and power
amplifier circuit) ' : -

ECL-24 { Osciltator/Modulation Circuit Trainer 6 | Study of oscillator and AM modulation circuil
{Tratning kit for Collector tuning, CR :
type Oscillator and Collector modulating’
cirguit) : . :

RCL-25 | Rectification and Smoothing Circuit 6 | Study of electric cireuit

Training Unit .
¢{Training kit for Half/full recnt:er circuit
and Smoothing circuit)

ECL-26 } Pulse Circuit Trainer 6 | Swdy of pulse circuit
(Training kit for
Differentiation/integration circuit,

Clipping/Clamping circuit, Logic circui,
Miller/bootstrap circuit and
Multivibrator, 13 kind elemenis) . J _

ECL-27 | Thyristor Trainer | Training] - 6 - | Fundamental experiment for thyristor circuit
{Training for study the operation, ' ' :
principle of Thyristor circuit and Non-
contact switching exercise of DC/AC
circuit) ' _

ECIL-25 | Thyristor Trainer [Demonstration] 2 | Application experiment for thyristor circuit
(Training kit for exercise of Automatic
voltage control for AC/DC dynamos and
Thyristor inverter exercise) .

ECL-29 [ Regulmed DC Power Supply (0-18v, 1A) | 12 | Power source of experimental circuit




Bread Board

To. DESCRIPTION SPECIFICATION) QTY PURPOSE OF USE

ECL-30 } Dual-tracking DC Power Supply 12 ] Power source of experimental circuil

, _ (t18V, 1A) '

ECL-31 | Slide Voitage Regulator 6 | Variable voltage for AC input

(0-260V, 0.2KVA) :

ECL-32 | Slide Variable Resistance 6 | Load resistance for power source circuit
n : (120W, 3000/750€))

ECL-33 12 | Assembling base of clectric circuit

3. DIGITAL ELECTRONICS AND MICROPROC ESSOR LABORATORY

No. DESCRIP’I lON SPBCIHCAHON) Q1Y | PURPOSE OF USE
DML-01 _LOgic C_;r'c_un Trainer {400 block element) 2 | Demonstration of logic circuit
DMIL-02 | Single Board Microcomputer Trainer 22 | Study of microcomputer software
. {CPU; Z8D) -
DML-03 | Digital Circuiil Trainer 12| Study of digital circuit
' {Training kit for Logic circuit,"Assembly
and operation training of half/full adder
and encoder/decoder, Basic operation
training of B-S, J-K flip flaps and shift
Lo .| repisters) :
‘DML-04 § Logic Checker (0.6- 2 ’).V) 12 | Check of logic citcuil
DML-05 | Multi Tester (Digital) 12 | Measurement of current and resistance (digital}
DML-06 | Dual Trace Oscilloscope (4OMHZ) 12° | Observation of logic circuit wave form
DML-07 | IC Tester (Max. 16pin IC) 2 | Inspection of IC
DML-08 { Function Generator {0.1-1 MHz) 2 .} Signal source of clock pulse
DML-09 | Switching Power Supply (5V, 12V) 12 | Signal source of TTL circuit
DML-10 | Regulated DC Power Supply (0-18V, 1A)| 12 1 Power source of experimental circuit
DML-11. | Bread Board 12 | Assembling base of electric wiring
4. MICROCOMPUTER LABORATORY
No. DESCRIPTION (SPECIFICATION) OTY { PURPOSE OF USE
ML-01 | Single Board Microcompuiter 12 | Application experiment for micro computer
: (CPU, Z80)- :
ML.-02 | Parallel /O Board - 12, | Experiment of paralle! O data
ML-03 | Relay, Photo Coupler Board 6 | Experiment of rely and photo coupler 1O
{Relay Qutput 2ch,
Lo Photo Input_ 4ch) _
ML-04 | Stepping Motor Control Board 6 | Experiment of stepping motor control
ML-05. | Stepping. Motor Unit (3W) 6 | Experiment umt of slep_ping molor
ML-06 | A/D Converter Board (lch 8bit) 6 | Experiment for analog to digital convert
ML-07 | D/A Converter Board (1ch 5bit) 6 | Experiment of digital 10 analog convert
MIL-08 | Serial Communication Board " 12 | Signal recipient board to personal computer
A ML-09 | Mother Board and Connector Sct 12 [ Connection for application universal board
ML-10 | Switching Power Supply - 12 | Power source for micro computer experiment
- | (5vieA, +12V2.5A, -12V/0.5A) . ,
ML-11 | Emulator (Memory 64KB) 6 | Simulation of compuier circuit
ML-12 | Personal Compulter (16bit 1MB RAM) 12 [ Software development for computer experiment




No. DESCRIPTION {SPECIFICATION) QTY | PURPOSE OF USE

ML-13 [ CRT {14in) : 12

ML-14 | Printer (50 Characters/Line) 6

ML-15 | Printer Selector wicable b

ML-16 [ Soft Ware for Z-80 10 { Editor and cross assembler

ML-17 | Logic Checker (Max. 30MHz) 2| Signat check for micro computer

ML-18 | Digital Multi Tester 6 | Measurement of voliape _

ML-19 | Logic Analyzer (32 Chanqel) 2 | Signal analysis for micro coniputer
ML-20 | Duat Trace Oscilloscope (20 MHz) 6 | Observation of wave form of DJA convert
ML-21 | Funclion Generator (0.1-1 Mliz) 6 | Signal source tor AJD converl

T PERSONAL COMPUTER LABORATORY

PURPOSE OF USE

Ng, DESCRIPTION (SPECIFICATION)  QTY
PCL-01 | Persona! Computer 44 Study of eompuler programiming
(16bit IMB RAM) : )
PCL-02] CRT (i4 in.) 44
PCL-03 | Hard Disk (40 MB) 2 For teacher
PCL-04 | Primter (B0 Characters/Line) 22 :
PCL-05 | Printer (120 Characters/Line) 2 For teacher
PCL-06 | Printer Selector W/Cable 22
PCL-07 | Software Set . 1 sef
) LOTUS 1-2-3 2 Table calculntion
2) Fox Base 2 Data base
3) WORDSTAR 2 Word processor in English
4) CU WRITER 2 | Word processor in English
5) Basic Compiler . 2) . | Study for BASIC
6) C Comnpiier 21 Study for C language
PCL-08 | Table for Personal Computer 1 2 '
PCL-09 [ Data Display 2 OHP presentation of CRT data
{Display 200mmx160mm) :
PCL-10| OlIP w/Screen 2 QHP presentation of dala

{Magnification 3.5-14.0)

6. COMPUTER AIDED DESIGN LABORATORY

No.

DESCRIPTION (SPECIFICATION) -

OTY

PURPOSE OF USE _

CAD-01

CAD Computer (student)

21

NCPU 32 bits with Math Co-processor

Practice tor CAD

2)vouse

3140 MB Hard Disk .

415.25 and 3.5 inch disk drive

SYCRT (14 n,, Color) -
6)2MB RAM :

CAD-02

CAD computer {teacher)

CPU 32 bits with Math Co-processor

Training for CAD

DMouse

3)80MB Hard Disk -

4)5.25 and 3.5 inch disk drive

_r64 —




No. DESCRIPTION SPECIFICATION) QTY | PURPOSE OF USE
SICRT (20 in,, Color)
G4MB RAM
CAD-03 | CADJ/CAM Software 1set .
)Mechanical Drawing and Design 21 Sottware for mechanical drawing
2)Electrical Drawing and Design 21 | Software for electrical circuit drawing
3)Civil Drawing and Design 21 Software for civil drawing -
CAD-04_| Printer (120 characters/line) I ”
CAD-05 | Lager Printer (240dpi) )
CAD-06 [ Image Scanner (Ad) 2
CAD-07 | X-Y Plotter (A3) 6
CAD-08 | X-¥ Plotter (A0) 1
CAD-09 | Digitizer (A3) 6
CAD-10 | UPS Unit (10KVA,. i0min.) 1 Protection for electric break down
CAD-11 | Table for CAD Computer 21 : :
CAD-12 | Data Display 200x 160mm) I | OHP presentation of CR'Y data
CAD-13 | OHP w/Screen (Magnification 3.5-14.0x) 1 OHP Presentation of data

7. POWER ELECTRONICS AND ELECTRIC DRIVES LABORATORY

No. DESCRIPTION SPECIFICATION) QTY | PURPOSE OF USE
PEL-01 {1 DC Servomotor Trainer 3 Study for DC servomoior
(Training kit for principle of DC '
servomotor and positioning control}
PEL-02 | Stepping Motor Trainer 3 [ Study for stepping motor
{Training kit for excitation of the
stepping motor and positioning controf)
PEL-03 | Positioning Control/Wire Drive 3 Practice for positioning control
(Training kit for positioning controlfwire ' '
drive by sensor)
PEL-04 | Positioning Control/Screw Drive 3 Practice for positioning control
(Training kit for positioning '
controlfscrew drive by sensor)
PEL-05 | Pneumatic Control Simulater 3 | Swdy for Preumatic Control Simulator
{Training kit for composition and
mechanism of pneumatic control of
handling, sequence and program control) .
PEL-06 | Air Source 300W) 3 Compression air source for operation
PEL-07. | Portable DC Voluncter (0.3-30V) 3 Measurement of DC vollage
PEL-08 | Duat Frace Oscilloscope (20 MHz) 3 Observation for wave form of two channel
PEL-09 | Universal Counter {120 MHz) 1¢) Measuremenl of frequency and cycle
PEL-10 | Regulated DC Power Supply (0-18V, 1A) 3 Power Supply for electric circoit control




T AUTOMATIC CONTROL LABORATORY

Na. DESCRIPTION (SPECIFICATION) QTY | PURPOSE OFF USE
AL-0L | Sequence Control Experimental 3 | Experiment for sequence control
Equipment
(Training for relay, timer and delay
circuit}
AL-02 | Teraperature Servo Controt 3 { Study for servo-teedback control
Training kit for PID control of
temperature, lemperature range 6-60°C,
S500W heater)
AL-03 | Servo-Feedback Control Trainer 3 | Study for scrvo-feedback control
(Training for assembling of Servo-
feedback fundamental circuit, automatic-
balancing and negalive retarn action by
Potentiometer, 12V, 3W motor) : .
AL-04 | AD/DA Converier {(8bit) 6 | Transmiuter experiment of AD/DA
Ab-05 | Sequencer {Controller] 6 | Experiment for sequence control (AL-02, AL-03)
(input 20, output 10} _ ' :
AL-06 | Sequencer [Progranumer| (48 input key) 6 | Experiment for sequence control (AL-02, AL-03)
AL-07 | Sequencer [Memory! (Casselte type) 30 | Experiment for sequence control (AL-02, AL-03)
AL-08 | Function Generator (0.1-1 MHz) 6 | Signal source of experimental circuit
AL-09 | Dual Trace Qscilloscope (20 MHz} 6 | Observation of wave form
AL-10 | X-Y Recorder, w/Time Base (Ad, | ch) 3§ Recording for lemperature curve
AL-11 | Tachometer (30-50.000 r.p.m.} 3 | Measurement of revolution
AL-12 [ Regulated DC Power Supply (0-18V, 1A) 6 | Power source for electric circuit contyol
AL-13 | Portabie DC Voltmeter (0.3V-30V) 12 | Measurement of DC voltage
AL-14 | Digital Muiti Tester 6 | Measvrement of voliapge

9. COMPUTER AIDED MEASUREMENT LABORATORY

No. DESCRIPTION (SPECIFICATION) | QTY { PURPOSE OF USE
CML-01 | Persenal Computer 4 | Control for measurement equipment
(32bit 2ZMB RAM)

CML-02 { CRT {14 in.) 4 | Display for computer

CML-03 { Printer (80 characters/line} 2 :

CML-04 | X-Y Plotter (A3, R8-232C) I :

CML-05 { Board for Personal Computer Control for insttument and signal /O
1) GP-1B Board 4 | Control for instrument
2} Parallel i/O Board 2 1 Parallel O
3) 4Q Connector Block 2 | Terminal for patallel 1O
4y A/D, DA Board 2 | Convertor for A/D and D/A
5) Software for A/d, DJA Board 2 o

CML-06 | GP-tB Cable (1m) 5 | Connection cable

CML-07 § GP-1B Cable (2m) 5 | Conneclion cable

CML.-08 ] Oscilloscope (100 MHz) 2 | Observaton of wave form

CML-09 | Oscilloscope {100 MHz, 4ch, GP-1B) 1 | Observation of wave form

CML-10 | Universal Counter 2 | Measurement of frequency and cycle

(imHz-1300 mHe, GP-I1B)

CML-11 | Standard Signal Generator [FM/AM | 2 | Signal source of high frequency circuit
(100k-110MHz, GP-1B)

CML-12 | Audio Analyzer (5-200kHz, GP-IB) 2 | Characteristic analysis of audio apparatus

CML-13 | FFT Analyzer [w/signal output card| - 2 [ Frequency analysis of low frequency
(1-100kHz, GP-1B)

CML-14 | Color Plolter (4pen, A3) 1 | Hard-vopy of FFT dispiay




No. DESCRIPTION (SPECIFICATION) | Q'TY | PURPQSE OF USE
CML-15 {.Sound Level Meter (w/RS232C, cable,| 2 | Measurement of sound pressute
1/3 octave)
CML-16 | Spectrum Analyzer 2 | Frequency analysis of high frequency
~ (10kHz-3.5 GHz, GP-113) :
CML-17 ] Tiacking Generator for Spectrim 2 1 Oscillation for Spectrum Analyzer
5 “Analyzer(100k112-2GHz) _ ’
CMI.-18 | Dipole Antenna (25MHz- 1000MHz) l Measurement of electric hield
-CML~19 | Digital Multimeter (GP-1B) 2 Measurement of cunent, resistance and voltage
CML-20 | Function Generator (20MHz GP-1B) | Signal source ol electric circuit
CML-21 | LCZ Meter (100-100kHz,GP-113) 2 Characteristic Measurement of electric circuit
CML-22 | Variable Frequency Filter | Experiment of frequency characleristic
(1-99 kHz, GP-1B)
CML-23 | X-Y Recorder (w/time Base, Ad Ich) 1| Hard-copy of spectrun analyzer
CML-24 | Torguemeter (20-5000g-cm, GP-1B) 2 Measurement of shafi-torgue of smallish motor

10. INDUSTRIAL ELECTRONICS LABORATORY

No. DESCRIPTION (SPECIFICATION) Q7Y | PURPOSE OF USE

IEL-01 | Transistor inverter Training Unit 3 { Swdy of DC-AC conversion
{Output 1KVA, 50-60Hz)

IEL-02 | Robot Model 3 Siudy of muld joint robot

' (5 Axes, Air hand Type)

IEL-03 | Three Dimensions Robot 3 | Study of three dimensions robol
(3 Axes, Travel 420-300 mm)

IEL-04 { Personal Computer (16bit |MB RAM) 6 Computer for robot control

IEL-05 | CRT (14 6

TEL-06 | Printer, (830 Characters/Line) 2

1EL-07 | Printer Selector w/Cable 2

IEL-08 | Flexible Manufacturing System [FMS] 1 Expertment of FMS
{Muliijoint robot, NC Milting machine,

: Belt conveyer, Sensor, PC, Rack)

AEL-09 { Dual Trace Oscilloscope (20 MHz) 3 | Observation of wave form

IEL-10 { Multi Tester {Digital) 3 Measurement of current and voltage

}71. HYDRAULICS AND PNEUMATICS LABORATORY

No.

DESCRIPTION (SPECIFICATION)

QTY |[PURPOSE OF USE

HPI-01

‘Basic Hydraulic Training Unit

(Basic/Advarnice parts, operaling press. 60Bar,
|.5KW, operation by oil press. relay)

| Study of basic hydraulic control

HPL-02

Tlectro-Hydraulic Training Accessory

{Basic/Advance parls, operaling press. 60Bar,
1.5KW, operation by electric relay)

2 | Study of electro-hydraulic control

HPL-03

Proportional Hydraulic Training Accessory
(Basic/Advance parts, operating press. 60Bar,
1.5K'W, operation by electric sensor)

3 Study of proportional hydraulic conirol

HPL-04

Electric Pneumatic Training Unit
(Basic/Advance parts, operating press. 3-8Bar,
{.SKW, operation by electric relay)

! Study of electric pnemmatic control

i67 m




No, DESCRIPTION QTY |PURPOSE OF USE -

HPL-05 ] Pr ou.tmnmblt Controller 2 Study ol programmable control
(BasicfAdv.mLe parts, operaling pm\ 3-8Bar, .
1.5KW, operaiion by clech ic relay, PC tobit
IMB RAM) . 3 :

HPL-06 ] Air Compressor (Sc.ruw Type. | 1KW) | Supply of compressed air

HPL-07 | Air Receiver (0.5 cubic meter) | Storage of compressed air

HPL-08 | Relvigerated Air Dryer (300W) | Dryer for air -

HPL-09 | Main Line Filler (3u) i Elimination of ait dust

2. TRANSDUCER LABORATORY

No. DESCRIPTION QTY | PURPOSE OF USE

TLAOL | [nstwnentation Transducer Unit 3 [ Study of instrumentation transducer
(Expenment iable 2sets,

Instrument of microswitch Operanon 2units,
Sensor i1 pes.)
TL-02 | Orifice Piate with Ring, Integrated Rmo 10 1 Siudy of pressure transmitter
Holding Ring (15-30mmg Pipe)

TL-03 { Diaphram Seals for Pressure Transmiter/DET 5 | Study of pressure transmiler
(25mm@) _

TL-04 | Integral Flow Orifice for DPT 5 [ Study of integral flow orifice

I3 INDUSTRIAL INSTRUMENTATION LABORATORY

Ng. DESCRIPTION (SPECIFICATION) QTY { PURPOSE OF USE
1IL-01 | Thermocouple Set (K.EJ.T type) 6 | Swdy of thermocoupie
11L-02 ]| Digital Therimgmeter (-200101,000°C) 6 | Measurement of lemperatuie
[L-03 | Digital Multimeter 6 | Measurement of voltage and cuitent
HIL-04 | Pneumalic Square Root Extractor I | Study of control system
{In/Qutput (.2-1.0kgfem?) :
11L-05 { Elecironic Square Root Extractor 2 | Swdy of control system
(InfOutput 4-20mmA)
HL-06 | Preumatic Recorder I 1 Recording of data
(Gpens, Inpul 0.2-1.0kg/cm?)
HL-07 | Poeumatic Controller [PID] 1 D:qpldy of data
{In/Quiput 0.2-1.0kg/cin?) -
HL-08 ] Pneumatic d/p Transmiter 1 | measurement ol pressure iz msmlller
{0-50,000mmH,0)
HL-09 | Electronic Controller 1 | Study of electronic 'au!ommic controller
(Programmable, input 11 points, : : o
Qutput 10 points) :
HL-1¢0 | Electronic Recorder : ! | Recording of data -
(Input 12 points, Input DC Voliage, :
.| thermocouple, thenmistor) ) ] . ’ i
Hil.-11_ | Pressure Regulator {6rmmg, 0.1 70 kofem?) | 12 ] Generation of pressurized air
HL-12 | Filter/Repulator_(bmmg, 0.1-7.0 kpfcm?) “12 1 Geigration of pre*;*;umed air (f“ﬂtel)
HL-13 | Pressure Gauge (0-20 kpfem®) 18 | Measurement-of air pressure
(IL-14 | Liguid Column Mapometér {(0-800mm) 3 | Measuremant of air pressuie
Pneumatic Pressure Transmiter 1

l.-15

{Measuring range 0-50 10 0-700 kp/cin?)-

‘Study of pneumaltic pressure transmitter




No. DESCRIPTION (SPECIFICATION) Q'TY [ PURPOSE OF LSE
{[L.-16 | Thermocouple with EME/RTD-EMK I | Measurement of iemperatun
(Input DC 2.5-100mmV ot femperature
Output-0.2-1.0 kgfem?)
HL-17 [ Electronic Temperature Transmitter 1| Study of electronic lemperature ransmiticr
('I'émpcratm‘c vange 0-1,700 °C, yole oI mperature transsmitier
outpul -50 to 220mmV DC)
HL-18 | Control Vilve (Pneumatic, 25mme, 4 | Adjustmient of air Now
' 1.2-4.0 kefom?)
HL-19 | Current lo Pneumatic Converter 4 | Transmission of meusurcment data
{Input 4-20 mmA DC,
Output 0.2-1.0 kg/cm?) -
HL-20 | Pneumatic to Current Converter 4 | Transmission of ieasurement data
‘(Input 0-1.0 kgfen?,
Output 4-20 mmA DC)
IHL-21 § Vorlex Flowmeter (25 mmg, 4-20mmA) | [ Mecasurement of air flow speed
111.-22 | Mapuetic Flowmeter{(25 mmg, 0-10mm/s) 2 | Measurement of air Mlow volume

T4, PROCESS CONTROL LABORATORY

No,

DESCRIPFTION {SPECIFICATION)

QTY ] PURPOSE OF USE

PRO-01

Distributed Control Tratner

Study of process control system of
equipment

1) Highway Gateway

2) Application Module

3) Advanced Multifunction Controller

4) Logic Controiler System

5) Cables & Conmnector

15, CNC MACHINING WORKSHOP

No.

DESCRIPTION (SPECIFICATION)

Ty

PURPOSE OF USE

CNC-01

CNC Wire Cut Electric Discharge Machine
(Table travel X»Y axes 30G0-200mm,

Z axis 180mm, Max. Size of work piece
400x300x 175mm, Wire dia. feed speed 0.1-
0.3mmg, 0-15m/min,

Power supply 12ZKVA)

Study of computerized machine tool

CNC-02

CNC Milling Machine

{Table 1050x400mm, Table travel XoY 7

axes 710x400x360mm, Cutting feed spced
0.1-2400mm/min, Power supply 15KVA)

Study of compuierized machine ool
¥ !

CNC-03

CNC Précision Surface Grinding Machine
(Vable 550x200mm, Longitudinal _
Travelsfeed speed 650mm=0.3-25m/min,
Z+Y axes travel 230+360mm,

Z+Y axes jog feed speed 0-790mm/min,

Grinding wheel 205mmgx3000rpm,
Power supply 11KVA) :

Study of computerized machine tool




PURPOSE OF USE-

No, DESCRIPTION (SPECIEICATION) oY
CNC-04 ] Handling Robot _ 1 - 1 Study of robot operation
{6 axes, Articulated type, Blectric serva drive '
by Servo motar, Max. load capacily at wrist
Skpl
CNC-05 | Necessary Accessaries for Robot I
{Cominon base, Tuin table, Safety fence, -
Control panel) _ . : : :
CNEC-06 | CADJCAM Computer {32bit 2MB RAM) 1} Transmittal for CNC machine control dati’
CNC-07 | CADICAM Software \
(Mill, Turn, Cut, Drill. Cut Surtace,
Digitizer)
CNC-08 [ UPS Unit (2ZKVA) I | Power source for compuler
"CNC-09 | Table for Computer (CAD/CAM) I :

& METROLOGY LABORATORY

No.

DESCRIPTION (SPECIFICATION) | Q'TY

PURPOSE OF USE

MET-01

Coordinate Measuring Machine i
(Measuring range X+Y«Z axes
500x400x300mm,

Min. Scale 0.0005mm,

Data processing unit)

Study of measurement

MET-02

Roundness Tester 1
(Rotating accuracy
0.04+3H/100001um

<H:Measured height mm>,
Table dia. 165mm, Speed ol rotation
4rpm, Printer) '

Measurement of roundness

MET-03

Surface Roughness Tester l
(Measuring range/Resolution 2-
150um/0.001-0.1pm, 8-600um/
0.002-9.2um,

Magnification: Vertical 1 x to
2,000x, Horizontal 200 x 10
200,000 x, Data processing unit

Measurement of surfuce roughness

MET-04

Tool Microscope 1
{Workpiece stage size 300x240mm,
Evepiece 10x, 20x, Objective 3x)

Observation of tools

MET-05

Gauge Biock (Grade 1, 110 piece) 2

Foundation of r measurement

MET-06

Granite Surface Plate [ 1) 5
{750x500x 130mm)

Foundation of measurement plate{high class)

MET-07

Granite Surface Plate |2] S
{40x225x20mm x 2)

Foundation of measurement plate (middie class)

MET-08

Granite Surface Plate (3} 5
{75x450%40mm x 2)

1 Foundation of . measurement plate (low class)

MET-09

Granite V-Biock {1| 5
(75x75x75mm x 2)

Foundation of measurement plate (high class ). -

MET-10

Granite V-Block |2} 5
(50x50x65mm x2)

Foundation of measurernent plate (niddie class)

MET-11

Granite V-Block [3) 5
{150x150x150mm 12)

Foundalion of measurement plate (1ow class)

MET-12

Digital Coumt Height Gauge {1} 1
{Measuring range 0-600wmm

Resolution 0.00 | mm}

Measurement of height (high class)




No. DESCRIPTION (SPECIFICATION) QTY § PURPOSE OF USE
MET-13 . | Digiial Qour;t Height Gauge [2] 1 Measurement of height (low class)
(Measuring range 0-6(00nun
Resotution 0.01mm)
MET-14 | Height Master. L | Measurement of height
: (Measuring range 5-300mm
- |'Resoluion 0,00 1mm)
MET-15 - | Test Indicator (Range 0-0.2mm) 5 Indicator lor measurement
MET-16 | Digital Indicator (Range [2mm, 5 {ndicator lor measuiement
e Resolution 0.001min)
MET-17 | Bore Gauge (Range 35-150mm) pi Measurement of inside diameter
MET-18 [ Inside Mi¢rometer 2 Measurement of inside diameter
(Range 50-150mim)
MET-19 | Qutside Micrometer 2 measurement of outside diameter
e {Range 0-300mm)
MET-20 1} Screw Thread Micrometer 2 Measurement of screw thread

{Range 0.6-3.0mm)

[7. TELECOMMUNICATION LABORATORY

‘No.. DESCRIPTION (SPECIFICATION) QTY [ PURPOSE OF USE
TEL-01 | Optical Fiber Communication Training Set Study of basic optical tiber communicalion

1) He-Ne Laser {Wave Iength 632.8nm) 6 | Light source

2) White Light Source 6 | Light source

{(Wave length 400-1,800nm)

3) Object Lens for Microscope {20x) 6 | Microscope

4) Mechanical stand _ 30 | Stand

(X=Y+Z axes travel 30mm)

5) X Axis Mechanical Stage 30§ Stand

{90x90mm, travel £7.5mm)

1 6) Mirror holder (54ming) -1 30 | Supporler for mirror

7) Optical Fiber Core Model {40¢x400mm) 1 | Swdy of optical fiber theory

8) Opticat Fiber Set for Measuring Wave 6 | Measurement of Transmission loss by
Length Loss wave

9) Optical Fiber Set for Measuring 6 | Measurement of optical fiber Transmission
Transmission Loss loss

10} Optical Spectrum Analyzer 2 | Measurement of optical spectrum

(Wave length 400-1,750nm)

11) Semi-conductor Laser Source 3 Light source

{Wave length 1,310nm)

12) X-Y Recorder w/Time base 3 | Recording of measurement data

{180x250mm) _

13) PWM/PFM Modulator 3 | Gxperiment of trans signal

(Input 0-5 VDC, Qutput 10-10kHzTTL)

14) PWM/PFM Demodulator 3 Experiment of trans signal -

(Input 10-10kHZTTL, Output 5m-5VDC)

"15) O/E Converter _ 6 | Exchange [rom opiical (o electron

{Input 540-920nm, OQuiput 0-5VDC)

16) E/O Converter 6 [ Exchange from electron to optical

(Input 0-5YDC, Output _10pW) .

17) Optical Power Meter 6 | Measurement of optical power

(Wave length 400-1100nm) :

18) Low Fregilency Oscillator (0.01-1MHz) 3| Signal source for Transmission

19y Long Optical Fiber 6 | Experiment optical trans

20) Plastic Optical Fiber 12 1 Experiment of optical trans

21) Optical Connecting Adopter 12 1 Connection of optical fiber,

22) Regulated DC Power Supply (I8V, 1A) 6 | Power source of experimeni




No. DESCRIPTION (SPECIFICATION) QTY | PURPOSE OF USE
TEL-02 | Microwave Link Demonstration and trainimg 3 1 Study of basic micro wave measurement
Set (9.3-9.5GHz)

TEL-03 | Gun Oscillator (X-band, 20-30mW) 3 1 Generation of micro wave source

TEL-04 | Crystal (9.1-9.6GHz) I5 { Micro wave detect

TEL-05 ] Digital Multi Tester 6 | Measurement of voluage

TEL-06 | DC Ammeter (30 - 300 pA) 3 | Measurement of DC curvent

TEL-G7 | Dual Trace Oscilloscope (20MHz) 6 | Observation of wave form

TEL-08 | Function Generator (0.1-0. 13M1z) 3 1 Signal source for transmission

18. VIDEO PRODUCTION STUDIO _

No. DESCRIPTION (SPECIFICATION) QTY | PURPOSE OF USE

VP41 1 3-CCD Color Video Camera 2 | Video camera for producing iexl
{330,000 elements) .

VP-02 | Tripod with Dolly 2 | Triped for vidco camera

vP-03 | S-VHS Portable Video Casselte Deck 2 | Recorcling of video tape
(Haorizontal resolution 400 lines,
Tape 12 inch)

VP-04 | Porlable Color Video Monitor (" color) 2} Display for video camera

VP-05 | Poriabie Stereo Cassetie Deck 2} Recording of audio sound

VP-06 | Dynamic Microphone (50-15,000Hz) 2 | Collection of surrounding sound

VP-07 | Electret Condenser Microphone 2 | Collection of teacher’s voice
(20-12,00011z)

VP-08 1 Battiery Lighting Kh (200W) 2 ] Liphting (baitery)

VP-09 | Portable Lighting Kit (JKW, 650W) 2 ) Lighting (AC)

vP-10 | S-VHS Editing Videco Casselte Recorder 3 | Editing recorder for video tape
{Haorizontal resolution 623 lines,
Tape 1/2 inch, Voice dch)

VP-11 | Editing Controlier ] Editing for video lape

VP-12 [ Video/Audio Swiicher 1 | Editing for video tape

VP-13 | Time Base Corrector (S/N ratio 57 dB) 2 Editing for video tape

VP-14 | Video Typewriter 1| Pioduction for insert character
{Character size 4, Color 512) .

VP-15 | Telop Sysiem | Editing for insert character

VP-i6 | CRT (14 in. color) 3 | Display for editing

VP-17 | Waveform Monitor 1 | Gditing for video tape-

VP-18 | Vector Scope 1 Ecdtiting for video tape

VP-19 | Audio Mixer 1 | Editing of effective audio sound

VP-20 1 Audio Casselte Desk 1 { Recording of audio sound

VP-21 1 Compact Disc Player i Playing of audio sound

VP-22 | Open Reel Tape Deck 1 Production of Masler tape

VP23 | Power Amplifier (150W x 2) I | Amplifier for speaker

VP-24 | Monitor Speaker (150W) 2 | Editing speaker

VP-25 | Announce Booth Equipment ! [iditing for announce
(Mic,, CRT, Speaker) : :

VP-26 | Editing Console/Rack 1 ] Console box

VP-27 | Installation Materials 1 Installation equipmient for editing device

VP-28 | Master S-VHS VTR (same as VP-10) 1 | Dubbing for video tape L

V29 | Time Base Correcior (S/N ratio 57 dB) | Dubbing for video tape

VP-30 | Video Distributor 1-- | Dubbing for video fape

VP-31 Audio Bistributor 1

Dubbing for video tape .




No. DESCRIPTION (SPECIFICATION) QTY [PURPOSE OF USE

VP-32 | Slave S-VHS VTR 3 | Dubbing lor video tape

VP-33 | Dubbing Controller 1 Dubbing for video tape

VP-34 1 Monitor Selector I 1 Dubbing for video iape

VP-35__{ CRT (14 in. color) 2 | Dubbing for video tape

VP-36 | Dubbing Rack 21 Dubbing for video tape

VP-37 | Installation Materials 1 | Installaion equipment for dubbing device
VP-38 | S-VHS Video Tape (60 min.) 130 | Video tape for text

VP-39 | Audio Cassette Tape (60 min.) 90 1 Video tape for text

VP-40 | Audio Open Reel tape (7 in.) 50 | Video tape for lext

19. AUDITORIUM

No. DESCRIPTION {(SPECIFICATION) QTY | PURPOSE OF USE

A'T-01 Motor-Drive Main Sereen (120 inch) 1 Screen for video projector

AT-02 | Lecture Table 1 Leciure Lable

AT-03 Main Speaker (250W) 2 For lecture

AT-04 | Dynamic Microphone (50-15,000Hz) 6 | For lecture

AT-05 | Wireless Microphone (20-12,000Hz) 6 1 For lecture

AT-06 | Video Projecior ) 1 Projection of video tape for texi
(Horizonial resclution 1000 lines)

AT-07 | Visual Presenter (3d0x250min, 25W) 1 Projection for text

AT-08 | Wireless Anténna . 2 | For wireless microphone

AT-09 1 Video Rack (VTR, CRT, Rack} 1 Video equipment & rack

AT-10 | Audio Rack ' 1 Audio equipment & tack
(Mixer Cassettedeck, Amp., Rack}

AT-11 | Ceiling Speaker ) 6 | For projection video

AT-12 | Installation Matcerials 1 Installation equipment

20. AUDIO/VISUAL ROOM

No. DESCRIPTION (SPECIFICATION)

Q7Y | PURPOSE OF USE

AV-01 | Motor-Drive Main Screen (100 inch)

Screen for video projector

AV-02 | Video Projector
(Horizontal resotution 1000 fines)

Projection of video tape

AV-03 | Main Speaker (250W) 2 | For video projection
AV-04 | AV Rack (VTR, CRT, Rack} 1 | AV equipment & rack
AV-05 | Installation Materials 1 | Installation equipment




ST ENT PRINTING ROOM

DLSCR!P’] ION {SPFCH*ICA I‘ION)

OTY | PURPOSE OF USE___

Nao.
TP-01 Super Digitat Duphmto: 'j_ 2 . | Printing of document, text, examination paper . - :
(A3, 400 dpi, 60-130 \heel\/imu " S L e
1 0.75KW) : : : D
TP-02 Bookbinding Mflchme S Bookbmdmé t0| texl
' (300x400x300mm)_, SR o
TP-03 Word Processor (16bit IMB RAVI) 1 Mdlung f01 c!ocumem_and,zeﬂ
TP-04 Laseér Printer (240dpi) - 11 1 Print out'document and text .. : Jo
TP0S | Copying Machine 1. { Copying of document, texf; examination paper - [
(A3, 50-200%. 35 sheets/min+Ad) : S
TP-00 Accessories and Consumables 1

22_LANGUAGE LABORATORY ROOM

Q'TY | PURPOSE QF USE .- " i, »

No. . . DESCRIPTION (SPECIFICATIO\)

LL-0i Ma';{er Secuon[;eacher] I | Operationi desk-for teacher -

. ‘(poe recorder, CRT 14", Head set) : T TR S LI SO
LL-02. | Booth Section [student} - 20 - 1.Operation desk for student

: (Tape recorder, Head set) S R Rt C O
11.-03 | instatiation Materials - | )

LL-04 '} Motor-Drive Mqin‘ Scrcer’: (100 inch) 1 |'Screen for vidéotape” =~
LL-05. ] Video Projector - 1 | Projection of video'tape: - -
. (Horizonial resclution 1000 lmes) N R Tt R R E
LL-06 | Main Speaker (160W)__ 2 .| For videa projection:
1107 | AV Rack (VIR, CRT 14", Rack) 1 [AV cquipment & rack
LL-03 | installation Matérials 1. | Installation equipment




4.3.2 “Layout Plan of Equipment
(1) Coo.rél_-iri'ziti(')n' With Construction Plan

The PTC bu;ldmg cunent!y un(lei construction was originally designed on the premise
lint it would house the equment ptowded by the ancct The blueprints as well as each
supplementary fauhly is also based on this premise. During the discussions and sur vey of the
basic design study, thete wppealed 1o be no sngmﬁcant problem in design. However,

' mstallatlon work on ut:hues (e]ecmcny, water '?.upplvlsewetage ete.). making and installing
desks, shelves, and other furniture by the Thai s;de greatly affect the use and installation of
eqmpment Theretore detailed discussions will be made with the relevant Thai authorities in
the detailed desis gn stage _

The followmg concrete measures wilt be taken to coordinate the iject with

' construcnon plans ' '

1) The numbei capauty, and location of plug leeeptacles for each :00m wn!l be checked
agamst the electricity requirements of each unit of eqmpmem

2) The outlet locallon of wiring in rooms’ requiring concealed wiring with doubte floors
(personal computer training room, CAD ) will be checked

3) Rooms requmng air cond;Ilomng and ventilation will “be checked and the grade will be
set. hy :

4) Foundauon work of heavy eqmpment (CNC machine) will be checked.

5) Rooms requlrmg ‘water supply/seweraoe ‘piping and the required capacity will be

' reconﬂrmed
6) Power wiring plans of the ﬁlst floor (CNC Machining Workshop) will be checked.

-7y Timing and methods of delivery and instailation wiil be coordinated.
8) Purchasing and layout plan of furniture including desks; racks, etc will be checked.

(2) Important Poims of the Layout Plan

The !ayout p!an shouid be camed out based on the following important pom!s
1 Heavy equlpment or equlpmem which vibrate or produce noise will be located on the first

ﬂoor in order to lessen the effect on the other rooms,
2) Labs Whl(,h are related m content will be placed on the same ﬂoor as much as possible, in

o:del 1o mcuease effectweness of Ieciu:e and equipment use.
3) Labs which will be shared by different courses will be placed on the same floor or in near

prox1mny 0. each other..
4) Rooms where there is a constant flow of peOple or which require equipment (o be

‘frequently carried in or out will be placed on the lower floors.

_i5



‘The layout plan of equipment based onan evaluation of the aforementioned points is -

shown in Appendix 2.11.

(3) Layout Plan of Room

Based on. the evaluation of ato;emcmloncd pomlx dnd deitbefauom wnh PT C

authorities, the fayout of labs, etc. was decxded '1s shown beiow

Story | Name of Room o Abbr,
o Ist. Text Printing Room~ .. - TP
Floor | CNC Machining Workshop  {CONC
- | Mewology Room MET
(Machine & Electricity Room) SR B :
(Office & Staff Room) R
2nd. Language Laboratory LL -
Floor -] AudiofVisua! Room T LT AV
Auditorium _ AT
Video Production Studio T VP
{Art. Work Room) C R R
3ud. Computer-Aided Design Labomtory "1 CAD
Floor Microcomputer Laboratory . - T ML
Digital Electronics and Mmloprocesson Ldbomlory B DU
Personal Coniputer Laboratory(1) (2) | DML
(Staff Room) - _ S PCL
{Store. Rooin) oo :
4th lnduisirial Instramentation Laboratory .’ IR 5 |15
Floor _Compute; Arded Measurenient Laboratory. CML
Electronic Device and Circuit Laboratory ECL
{-Instrumentation Laboratory” - BN B { BY
Hydraulics and Pneumatics Lahomtory N HPL
| (Blecuic Circuit Ldboratory) ’ o A
(Staff Room) :
(Store Room)
“5th | Process Control Laboratory o PRO -
Floor [ Industrial Elecironics Laboratory .. . {IEL .
Automatic Contro} Laboratory AL '
Power Electionics and Eleciric [)rwe Laboratory Co
Transducer Laboratory PEL
(Staff Room) TL
{Store Room) R —
6th Telecommunication Laboratory TEL |
Floor (Socml Room)

'\.'OTF Rooms mdlcatul in lhe paremhesis w:ll be imnstened hom emstmg P’[C bmldmgx

1) First Floor

‘The CNC machining workshop-and printing room for educa_tionéi" matéria!s*w'i]l be placed
on the first floor since the CNC machining workshop needs foundation work and the . -
printing room requires frequent delivery and pick up of materials. T order o alleviate the
vibration and noise produced from the machiner y, the air compressor will be mstdlled in

the clectric and machine room. s SR S e



2) Second Floor

_ T_he_‘ _"id‘f'o prod_ucli(')n room, LL room, Auditorium, audio-visual room, ete. requiring the
usé of audio visual equipment will 'b(_z concentrated on the second floor, taking into

' cdﬁSiﬂcr&tiOn the large nuinber of people who are expected to utilize these rooms.

3) Third, Fourth, and Fifth Floors

Rooms are placed according to equipment correlation and convenient of liaison between
“departments..

4y Sixth Floor

The telecommunication lab is placed on the sixth floor for convenient installation of
antennas and related wiring included in Thai future plan.

4.4 Implementation Plan

4.4.1 Implementatioﬁ Method

Activmes ieiafed (o both Pr OjeLl implementation and consti ucuon nnplemenmuon of the
new Pl FC bmldmg are under the supervision of DOVE. Afteran oifxclal b\chdngc of Notes has
been compleled between the Governments of Thailand and Japan, the Japanese consultant
company - which will sign the contract with the Government of Thailand will carry out
detailed design and - supervision -of the Project. The Japanese companies sclected by tender

will supply the equipment and carry out its installation.

In corsideration of the fact thal the Project will be carried oit under the auspices of a
grant aid by the Governinent of Japan, the following points significant to Project

implementation are outlined below.

(1) Project -will be implemented considering the coordination between consiruction work by the

Thai side and equipmem instailation plans.

(2) Elcctl K,al watei supply/sewel ag,e plpmﬂ and air piping work will be clearty allocated to

ensure smooth and effecuve installation work.

.(3) A cleaa wor kmg teldtnonshlp based on thorough discussions among the Thai olficials,

Japanese consu]lanls and equlpmem supp[zeis will be esnbhshcd

(4) Utmost care will be taken in temporary storage, transport and instaifation of equipment to

avoid equipment damage.



4.4.2 Supervisory Plan

Thorough wnaulhhons wuh Thai autlmuum in clmge w1l! be c'ntit,d out and the
supervisory plan will be formulated. Based o this plan, the Japanese comult‘mt company w1ll
dispatch theiv staff to the Pr oject site at appropr iate times to ensure effective Project

implementation,
The following nnpo; tant items should be nl\en into com:delanon

(1) TIn order to guarantee trouble free delivery and installation of nqmpmem closc,
consuliations will be made with Thai authorities from the stage of detailed desi gn. PdiIlCll]al
attention will be paid to construction work carried out by the Tha side in order1o s"msfy
conditions required for equipment ms!a]lanon Plogmss of LOHSIILICUOI] work undertaken by
the Thai side will always be checked; and the construcnon work will be wmdmated {0 enstre

the work is completed before the equipment is delivered fo the iject sife.

(2) The equipment suppliers will be required to submit (heir installation plans before
equipment is delivered. The content of these plans will be thoroughly examined to check the

suitability of manufacturing, delivery schedule and equipment specifications. -

{3) Equipment wili be inspected in Japan prior to shlpmem to ensurc that’ spe( :ﬁcatlons
conicnt, quanmy, eic. satlsfy PIOJBC[ des:gn :equuemems '

(4y Before the equipmem is delivered and turned over to the Thai side, it will be ascertained
whether location and installation of equipment is appropriate, and whether proper
instruction has been given lo the Thai side on equipment use, operation and mdihtenance.

(5) 1In order to guarantee trouble free installation, close communication based on
thorough discussions will be maintained among relevant Thai authorities, consultants, and

equipment suppliers.
4.4.3 Procurement Pian of Equipment

Basically, equipment of this Project is to be procured n Japan However foliowmg
equipment is likely to be procured locally orina third nation. o

(1) Computer and related software o ,

Manufacturers of popular compulef in Theu mduslry/educauonai ﬁe[d have an agent or
assembly plant in Thailand and there will be no p__rob!em in terms of after-sales services.
Moreover, PTC is presently using the same pOpula.r'comlputer and CGordination'wi_th the
existing PTC computer should be taken into cons_ideration in selecting equipment, of this



Project: In-addition, Thai language should be applicable (0 the computer planned. Therelore,
computer will be procured locally.

(2) Equipment for Hydraulics & Pnewmatics Laboratory
Tratning units are likely 1o be procured from a third nation taking into consideration the
coordination with the existing equipment which is the product of England.

444 Undertakings by Both Governments
Undertakings of both Governments for the Project are shown in the following (able.

,Undertakings of the Works

. conient Japan Thailand

(1) Equipment®™
1) Procurement
2) Installation
3) Testing
4) On site instructionfiraining

©Co0oo0CO0o

{2) Electrical Works
1) Primary electric wiring works
by the electric power distribution panel and
control/terminal plate - o

2) Electric signal and control wiring works
. between each equipment o
3) Outlets for equipment with plugs o}

(3) Air Supply Works
Air piping works from air compressor O

(4) Water Supply/Sewerage Works
1) Plumbing work from water source

. to equipment or rooms requiring a water o
2) Plumbing and trench work from drain

outlet of equipment to sewerage facilities o

(5 Air COnditioningNemiIation Works
Works in rooms requiring air conditioning/ventilation o

(6) Fixtures/Furniture Works
Fixtures/furniture required to install or store equipment O

) 'Pr,ocure_ Storage Space for Equipment
"To procure storage space for equipment until instaltation o




content . S ce ~ . Japan o Thailand .

(8) lm.port/ Customs Procedures

D Tr ansport to Thailand S : ' o _ |
2) Custonis/duty free pmcedu:cq for nnpm ted equipment - . O
3y Domestic transport in Thailand : o S

Transport of equipment from unloadmg poml 1o PTC o

(9) Payment of B/A handling char ges for
Japanese exchange bank : o

(10) Immigration proceduses in Th'uie.nd for T
Japanese personnel relevantto Project ~ © o
(n Appmpl jate operauon and mai nlenance ‘of grant aid equ: pment ) E 'o. .

(12) Construction of fac:hues lmnsponl msmil'mon costs of o
equipment not included in grant aid . _ ' _ o

" (13) Procurement of approval, eic. required for Project implementation SRl

4.4.5 1Impiementation Scheduie

The implememation schedule of the P;r'ojéct is shown below,

Month 17 20 3% 4f 54+ 6% 7 8 910t 11ioaz
— " B T o e e S
f - (Field Surbey) ': ' ' : Do b
: L—;':‘.::“:::i aratio] : oo b
Detailed : : (Prep mmon of Iender Documem) i g :
Design : - U\pprova! ofTender Dmumenl) E o o
' c;:::!(]ender) : o '
: : : 5 (Su| !lerCOmrdc.l. R :
"Eoiall4 Monihs : V ¢ ,pp S -:) C EREEENE
; : ; ; T e e
Month o 21: 3ob 45 07 3.7: CR A VR § T
: = n ' 3 (Mdnufdclurlng& Procﬁremcna)""’" . g
. P = chtor ‘Tnspict B s
Procurement i ! H ; ( y pec lon) B ; : !
& 5 ' '; : m (Tmnspoﬁauon) ': ; -
Iustallation : f o P d b e
: : @m (Delwelydnd !nsmlidnon) o
’J‘otd] 8 Mogﬁl hs o : G §
L. : : g § : S : " §

_Soﬁ



4.4.6 Project Cost Undertake‘n'hy the Government of Thailand

The total construction cost of the PTC building is estimated at 49 million bahts. Of
this amount, 32 million bahts has been spent on conslruction to date. An additional 3 mitlion
bahts due to the skyrocketing costs of materials and 14 million bahts for installation of air-

conditioning/ventilation facilities and purchasing of desks and racks etc. are under the request.
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5. EVALUATION OF THE PROJECT AND CONCLUSION
5.1 Effects of Project Ymplementation
5.1.1 Effgcts. and Impact on PTC and Vocational Education

- The Pathumwan Technical College is the central and foremost technical college in
Thailand. Curremly, the institution has ten departments and a student body of approximately
1,600 students. Its graduates are technicians, engineers, and future faculty instructors of
technical colleges. The college plays a significant role in technical vocational education.
However, training equipment necessary for basic knowledge and practical application in
mechatronics and electronics, which enable the institution to keep up with the high
technologlcai standards of the industrial sector, is lacking. As a result, comprehensive

educahona} provrams cannot be carried out.

“The equipment to be provided in the Project is expected 1o complete the educational and
training programs in the labs and o upgrade the student level and educational content of the
college. Consequenily, the Project will enable PTC 1o foster highly skilled graduates who are
able to immediately participate in the industrial sector as qualified engineers and technicians.

Furthermore, in addition to increasing the student body 1o 2,200 students in 1993
and 102,420 i in 1996, PTC also has plans 1o institute re-education programs for instr uctors of
other zechmcal colleges, inorder to update their knowledge on new technology. When the
new bmidmg is completed and Project equipment has been provided, such future plans wili
become possible (o implement; and it is anticipated that not only PTC. but the content of

vocational education in general will improve.
5.1.2 Effects on the Society of Thailand

In recent years the industrial sector of Thailand has developed at a formidable rate,
Consequently, the demand for qualified, highly skilled engineers and technicians in high
tech :ﬁeids who are im'nlediaiely useful upon graduation, is high. Unfortunately, technical
education in Thailand has been unable to meet this demand, due to the insufficient content of its

technical education programs.

Impiementation of this Project will allow PTC and other technical colleges to
produce skilléa ieéhniciahs and engineers (o meet the needs of the industries. Not only does
the iject suppon Ihe national policies of Thailand to upgrade education jn science and
technology and to produce a skilled labor market, but it also contributes to continuous

economic development.



'S.Z Conclusion and Recommendation

5.2.1 Conclusion

The shortage of highly skitled technicians and engineers in- the mduslml sec!m of :
Thailand is a serious problem for the nation; and it is on the verge of becoming a major obstacle
to continuous economic development.  Under these circumstances, ih1s Project which ‘aims to
improve the technical educational content-of PTC and. other technical colleges,meet the
current needs of the industrial sector; and it is expected to greatly contribute to resolving the

shortage in qualificd techuical pelsonnel

in addxt:on the PI‘O_]eCl supports ihc objectwes of the Sevcnth Nauonai Economlc
and Social Development Plan; and it is anhmpated to comnbu(e to (he nation's econo:mc L
growth, to the promotion of its industries, and 10 nnprovcd educahona! progrdms in science
and [echno!ogy Therefore, it has been concluded that the PiO_]EL[ is meanmgful and
appropriate to be implemented under the auspices of the grant aid program of the Government

of Japan,

5.2.2 - Recommendation
(1) Recommendation for Measures to be Taken by the Government of 'I‘hai}a_nd

The Pro;ect wnll be :mplemented with lhe Loopemtmn and cndeavo: of both Thzuiand and
Japan. Inorder to ensu:etloublc frea and effective Pleeu lmplemematlon and
operation, the Govermmnent of Tha;land will take thc fOI!_owmg measures:

1) The Government of Thailand wiil endeavor to see that construction of the new building

progresses on schedule, in order to avoid delays in equipmem delivery and installation.

2y In order to effectively utilize equipment o be prowded in the Project, it is necesadry to

carry out thorough operation and inaintenaince.

3) dtis desnrable Ihal measures be laken to secure a budgcl tha w1H adequalely cove: K

operatlon and mamtenance expenses. _ . L :

(2) Recommendation on Technical Cooperation

The eqmpmeul plovxded by the P103ecl was selecled on such mtcua as PTC

......

dnd only equnpmem wh:ch w:ll be effec[wely operated and malmamcd by lhe Thal ’Slde was L
selected. Although use of the equipment is expe(,lcd o 1mpr0ve PTC c(iucational levels it IS




desirable that Japanese technical cooperation such as dispatching Japanese cxperts in related
fields'to Thaﬂ_and, teachers training in Japan, etc. be included (o further enhance effective use of

equipment,






~ APPENDIX







APPENDIX

Appendix 1

1.1 Members of Study Team oo ______
1.2 THRCFAYY ~wem oo
1.3 List of Members Contacted ~---- oo ..
1.4 Minutes of Discussions ——------ oL

Appendix 2

2.1 Economic INdex ------mmmrmemmmmmmcccmemeeeee

2.2 Transition of Export Constitution ---------------

2.3 Transition of Direct Investment into Thai Industrial Sector--—----

- 2.4 Structure of Ministry of Education-———-—--—
2.5 Curricula of Diploma Level -------m--meeeee.

2.6 The Number of Students Planned by PTC (1991-1996) - —-----

2.7 Other Institutes for Vocationat Education ------

2.8 Laboratory Schedule by Each Course per Week ———vv-vnunmmao-
2.9 Laboratory Schedule by Subjects per Week (Diploma Level) ---

2.10 Laboratory Schedule by Subjects per Week

{Higher Diploma Level) --—---—------m-mmomeme
2.11 Layout Plan -<--------e-mmmmmmmm oo

2.12 Abbreviations of Laboratory/Other Room Names---------------

2.13 Mechanical & Electrical Works by Thai Side

87
88
90
92

101
101
102
103
104
108
110
113
114

117
119
125
126






. APPENDIX - 1







Appendix 1.I Members of Study Team

1) Basic Design Study Team

Name Speciality

Present Position

Katsumi ISHIHARA Team Leader

Masazumi KUMAGAI  Engineering Education

Akihiro MATSUMOTO  Project Coordinator

Teruo YABANA Equipment Planner
Hideo SUZUKI Equipment |
(Electronics)

Hiroshi HARAKAWA | Equipment 11
(Production industry)

Hiroshi KISHIMOTO Equipment Layout Planner

2) Draft Final Report Team

Professor of Applied Physics Dept.
ol Mechanical Engineering,
Gifu Nationat College of Technology

Professor, Dept. of Electronic Engineering,
Sendai National College of Technology

Second Basic Design Study Division,
Grant Aid Study and Design Department,
JICA

System Science Consultants, Inc.

System Science Consuttants, Inc.
System Science Consultants, Inc.

System Science Consultants, Inc.

Name : Speciality

Present Position

‘Masazumi KUMAGAI  Team Leader

Shoji MA’I’SUMOTO Project Coordinator

Teruo YABANA Equipmcm' Planner
Hiroshi KISHIMOTO  Equipment Layout Planner

Professor, Dept. of Electronic Engineering,
Sendai National College of Technology

Second Basic Design Study Division,
Grant Aid Study and Design Departinent,
JICA '

System Science Consultants, Inc.

System Science Consultants, Inc.



Appendix 1.2 Itinerary

1) Basic Design Study

No. Date

ltinerary

1. Mar.11{Mon) Narita to Bangkok

2,

oo o~ O

10.

*Activities to be continued by

1.

12.
13.
i4.

I5.

16.

12(Tue) Bangkok

13(Wed) Bangkok -

14(Thu) Bangkok
15(Fri) Bangkok
16(Sat) - Bangkok

l’)‘(Sun) “Bangkok
18(Mon) Bangkok

19{Tue) Bangkok

20(Wed) Bangkok to Narita

Bangkok

21(Thu) Bangkok -

2(Fri) Bangkok

23(Sat) Bangkok

24(Sun) Bangkok
25(Mon) Bangkok

26(Tue) Bangkok

Yabana,
_* Discugsion of the Project : and qectOtal meetmg on

'A'crir\'fities '

* Leaving Japan All members

* Arrival in Bangkok:

* Meeting with Japanesé Embassy and! J!CA offlce

* Cour tesy call to DTEC, DOVE and- PTC o

* Meeting with DOVE and PTC on éxplanation and
discussion of Inception Report dﬂd Quesuonnanc '

- ¥ Site reconnaissance at PTG~ :
- * Discugsion of the Pr OjeCl and secton a! mcctmg on

equ:pment
* Site reconnaissance’ at RIT N01 th Cmnpus

“# Site réconnaissance at KMITL -

* Site reconnaissance at rélevant pr ivate firms
(Thai CRT, Thai SH INMEIWA)

- - * Site reconnaissance at- Minburi Technical College and

Samutprakan Technical College

© *Analysis of data collecied; the results of discussion and

site reconnaissance: ‘and study
* Discussion of the PrOJect and bcctoral meelmg on
~equipment :
* Preparation and dlscuSSlon of the Draﬂ Mmutes
* Signing the Minutes (DOVE)

% Reporting to Japanese Embassy and JICA office::
¥ Site reconnaissance at KMITN

® Leavmg Bangkok (lshlhara Kumagal Matsumoio)
Suzuki, Harakawa and KIShImOEO a:c as fo!lows -

equipment ;

* Data collection at the Chamber ot Coninerce and-
Industry of Japan ( Yabana, Kishimoto) -

* Sectoral meeting on the dcta:ls/quanuly of thc eqmpment

(Yabana, K:sh;molo)

* Site reconnaissance at pnvalc f" tms (SU?U](I Harak'lwa) .

* Meetmg with DOVE officer in char ge of comtrucuon of
‘new school building: (Klshlmolo) SR i

¥ Meeting with Japanese Expert of KM]TL

* Sectoral meeting on the dctaﬂs/quanlxty of the equipment

* Site reconnaissance at private firms (Suzuki, Harakawa)

* Meeting with DOVE officer in charge of COI’]SIIUCIIOH of
new school building -

* Readjustment of the: data collccted dﬂd the results RS
of discussion and study

* Readjustment of the data collected and the resufts
of discussion and study

* Discussion of the dctails/quamlly of eqmpment
installation and operation and mamtcnance
(Harakawa, Kishimoto) - .

* Site reconnaissance al private f“ irms (Yabana Suzukn)

¥ Discussion of the details/quanmy of equipment,

“installation and operation and maintenance
* Site reconnaissance at private firms (Suzuki)




‘No. Date, . Hincrary

Activities

17.
8.
19.

20.

27(Wed) Bangkok

28(Thu) Bang kok
29(Fri}) Bangkok

30(Sat) B:angkok to Narita

% Discussion with PTC
*Meeting with RIT and OPEC (Yabana) _
* Discussion and preparation of the draft equipment list

-# Meeting with DOVE and PTC on the results of the

survey
* Reporting to Japanese Embassy and JICA office
* Leaving Bangkok '

2) Draft Final Répbr{ Explanation

No. Daie. . ltinerary

Activities

. June 12(Wed)Narita to-Bangkok -
o - * Arrival in Bangkok
2.

P

o 4]

o

9.
10.

13(Thu) 'Bangkc_)k 7

14(Fri) Bargkok
15(Sat) Bangkok
16(Sun) ‘Bangkok
17(Mon) Bangkok -

]8_.('T1je) _ﬁangkok |
19(Wed) Bangkok to Narita

# | eaving Japan  All members

* Meeting with Japanese Embassy, JICA office
* Courtesy call to DTEC, DOVE and PTC '
* Explanation of the Draft Report k

* Meeting and discussion with & PTC

* Meeting and discussion with & PTC

- * Team member's meeting

* Meeting with DOVE on the Minutes

* Meeting with Mr. Orihara, first Secretary, Embassy of
Japan o

# Site reconnaissance at TV factory (TANIN-UNION)

* Signing the Minutes _ -

* Reporting to Japanese Embassy, JICA office

* Leaving Bangkok (Kumagai, Matsumoto)

* Activitics {o be continued by Yabana and Kishimoto are as follows:

19(Wed) Bangkok
20(Thu)- Bangkok
21(Fri) 'Bangkok to Narita

* Supplementary study and discussion with PTC
* Supplementary study and discussion with PTC
* 1 eaving Bangkok




Appendix 1.3

List of Members Contacted

Organization & Position

Name

Embassy of lapan

First Secretary
- First Secretary
First Secretary

JICA Thailand office

Resident Representative
Asst. Resident Representative
Manager

M. Yoshihiko Kamo
Mr, Takanori Kawashima
Mr, Mamoru Orihara -

Mr. Nobuji. Abe -
Mr. Makoto Ashino
Mr. Athorn Cha’roenlai-

Dept. of Vocational Education, Ministry of Educauon (DO\L_)

Director General

Deputy Director General

Deputy Director General

Deputy Director General

Director, Planning Division . -

Director, Technical College
Chief External Coop. Program,

Planning Division

External Relations Section,
Planning Division

Technical Coltege Division

Mr. Boontiam Chaie(mymg'_
Mr. Khien Suwannasing . -
Ms. Srinuan Komolavanji

- Mr.-‘Artorn Chandavimol

‘M. Prasert Nonpala.

Mr. Amnaj Sawatdiwong
Ms. Chavee Boonkoom

Mr. Aminat Boonsirivibul

Ms. Sasipom Dojjanavaroe

Dept. of Technical and Econom!c Cooperation, The ane Mmlslers Office (DT EC)

Director, External Cooperation, Division 3

Chief, Japanese Sub-Division
JICA Expert, Technical
Cooperation Coordination

Pathumwan Technical Cclleg_

Director -
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Appendix 1.4 Minutes of Discussions
1) Basic Design Sudy.  MINUTES OF DISGUSSION

THE BASIC DESIGN STUDY
ON

"FHE PROJECT FOR PROVIDING THE EQUIPMENT . -
| FOR . |
PATHUMWAN TECHNICAL COLLEGE
N
THE KINGDOM OF THAILA&D

In response to the request ofs the Government of  £hs Kingdom
of Thailand, the Government of Japan deczded to conduct 3: Basic
Design Study on the Project prov1dlng-the.aqulpmant 4o dévelop

‘courses in High Production and lndusbriai Technology ‘at
Pathumwan Technical College A{hereinafter refarred to _as “Lhe
Project"), and entrusted the study Lo Japsn Internétidnal

Cooparétion Agency (hereinafter referrad to as "JICA"J. 7

JICA has sent to Thailand the Study Tesm headed by Dr.
Katsumi ISHIHARA, . Professor, - Déparﬁﬁént f_bf - Mechanical
Engineering, Gifu Nstional College of Techno]ogy, from March 11
to March 30, 1991.

The Team has carried out a field survey, "held . a .series of
discussions and exchanged views with £he QFFicials concerned of
the Government of the Kingdom of Thailand.'

As 8 result of the discussion and fié1d surveyg. both partfes
agread £o recommend to their 'ﬁespeptiva_IGovernments that_tha
major points of understandlng reached haﬁweah them.: att&éh@d

herewith, should be examined toward the Pealazatlon of the pFOJECt.

March 19, 1991

Jshikorn_

Dr. Katsumi ISHIHARA ‘Mr. Boontiam cﬁané%ﬂ?xns
Leader o Directar General _' |
Basio Design Study Team - Department of’ Vocatlonal-
japan International - Education - (DOVE) '
Cocperation Agency (JICA}. . Ministpy of Education



ATTACHMENT
1. Title of the Project

The title .of the Project is  "The Project for providing the -

Eqﬁipmeht for Pathumwan Technical Collegeﬁ.
2, Objectives'o? the Project

.QjaThe;obJecbives of:the Project are o contribute to developing
the industrial field in Thailand through providing the esguipment:
to Pathumwan Technicsl College (PTC) and to foster qualified and

cémpetént graduabés to cope with modern technology.

3. Implementing Agency

. The paspoﬁsibie and implementing agency for the Project is
Department ofiVocationgi Education {(DOVE}), Ministry of Education.
The .Recipient Institube under DOVE is Pathumwan Technicsal
College, who - under the juéisdictson of DOVE shall be accountable

amd responéible for operation and maintenance of the Equipment.,

4. Project Site

The Project site ijs ‘located in the new building at the campus

of Pathumwan Technical Lollege in Bangkok.
5. Suﬁmary of Request by the Govermment of the Kingdom of Thsailand

The summary of the reqkested gquipment is shown in the

attbached ANNEX-1.

S, Japanéﬁe Granﬁ Aid programme

:Tﬁe Thai side - has understood Japan's Grant Aid system
'ekplaiﬂed by the Tesm which incliudes a principle for use of a
' supplier for

Japanese canéulting firm and a Japanese

% O¢ . | r9.3~

implementation of the Project.



7. Necessary Measures to be taken by Thai side

The Government of the Kingdom of_Thai}and'will take nacéséary

measures - listed in ANNEX [l on Cond}tjbn'ﬂﬁhét thé Grant 7 Aid

Assistance by the Government of Japan is extended £o the Project.:

8. Training in Japan

"The Thei side strongly requested further -traih5n§r=0fﬁ.PTC

instructors in Japan.




ANNEX 1

: _The flelds and maJjor items requested by the Government of

Lhe Ktngdom of Thazland are the f0110w1ngs'

1. Equipment for_Mechatronics Course ‘ Priority A
1.1 ENC Electric Wire-Cub Discharge Machine
1.2 GNG Vertical Machining Center
1.3 CNC Lathe Machine. -
1.4 CAD/CAM Tralnlng Computar and Software
" -1.5 Small Scale Flexibls Manufacturing System
1.6 Coord1nate Measurlng Machine

1.7 Other Measuring Devices and Tools

.2;'EQuipﬁeﬁtVfbr_}ﬁdustrial Electronics Course Priority A
2.1 Edubéﬂional Robot System
2.2 Opticel Fiber Training Set
Z.BQ?ersonal Computer
2.4 Hicrocomputer Module

2.5 Othér Meésﬁring Devices

3. Eduipmeht-fcr Instrumentation and Priority A
Phﬁcéés Control
3.1-L0§i¢ frainer 
3.2 Electronic Circuit Trainer
3.3fPéEsonal bomputer
3.4 Mibrdéompuber Module

3.5 Other Measuring Devices

4..Equipméﬁt for Video Program Production and Priority B
hisplay
4-1.Equipment fopr Video Production
—~ Camers System
- Audio Systém
- Ediéing System
- ﬁfghting Systém
“4;2'Equipﬁent for Audio/Visual Laboratory
Auditorium
ﬂ.Video.ProJector System
- VTR Sysbem
- Audio System
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5. Fqutpment for Taxt Printxng
5.1 Automat:c Multi Graph
5.2 Binding Machlne '

6. Equxpment for Language Learnxng System:

6, 1 Console System c
6.2 Master Tape Recorder..
6.3 Room Speaker_

6.4 Hoad set

%/ -
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Necessaﬁy'ﬂeasuras'to be taken by Thai side

'Tdfcdﬁpjete the construction work of the new building in

- Whi?h_the_QQQiDment will be installed in a timely wmanner.

T@Zbrovide facilities for distribution of electricity,
water supply, drainage and other incidental facilities and
furniture which are required for iﬁstéllation of the

equipment before the commencement of installation works,

at

- To ensure'prompt unloading, Lax exemption and customs
clearance of the products purchased under the Grant Aid st

_port OF dxaembarkatlon in Thalland.

.To exempt Japanese natlonals engaged 1n the Project from

'?customs dutles, 1nternal taxes and other f&scal levy whxch

o wHanking Arrangement”, namely,

i;fexchange-.bank

'-To:hear all the axpenses,

ithe¢Ghaﬁ£,Aid.

rmay be 1mposed in Thailand with respect to the supply of

the products and servrces under the verlfxed contract.

"To accord Japanese nattonals whose services may he requiread

in connectlon thh the supply of the products and sarV1ces

under the ver1f1ad ccntract such facilities as may be

'necessary for the:r entry into Tha;land and stay therein

4fDP the performance of thelr works.

To ensure ths necessary budget and personnel far the proper

"énd'eFFective'oﬁeration and maintenance of the Equipment to

be proéured-under the Grant Aid.

To _prbvide necessary permissions, licenses and other

aﬁthérizations,to carry out the Project.

_To bééf: two kinds of 'cammissions to the Japanese foreign

‘for the banking services, bised wupon the

the .advising commission of

Ehe““Authorization o Pay® end payment'commission.
other than those Go be ' borne by

pout



2) Draft Final Report Explanation

MINUTES OF DISCUSSIONS

5ASIC DESIGN STUDY ON THE PROJECT FOR PROVIDING THE EQUIPMENT ‘FOR

PATHUMIWAN TECHNICAL COLLEGE 1IN
THE KINGDOM OF THATLAND

(CONSULTATION ON DRAFT REPORT)

In March 1991, the Japan'lhtebnationél Cooperation Agency (ijA)

dispatched a Basic Design Study team on the'Projéci for Providing the
Equipment for Pathumwan Technical College (herelnaftﬂr re;erred to as

"the PleeCt“) to the Kingdom of Thalland and throuah dlSCUSSLOnS,

Field survey, and technical exam;natlon of the results in Janan, has

prepared the draft report of the studv

In order to' explain and to consult the Thai. side’ oﬁ the

components of the draft report, JICA sent to Thallbnd a studv team,

headed by Dr. Hasazuml nUWACAI Professor, Departnent of

Sendai Natlonal COllEﬂe of Techno‘ocy,_and is
1991.

which is
Electrornic Envlnearln
“scheduled to stav in the country from June 12 to 21

As a resuli of dlSCLSSlOﬂS, both partles conflrmed the main 1tems

deseribed on the attached sheets.

Bangkok,; June 18, 1991

Dr. Masazuml KUMAGAL -

Mc.: Boontiam CHAREONYING

Lezdeér ' DirectoffGenéralf-
Draft Report Lxplanation Team Department'of Vocational

. JICA Education{DOVE), "

Ministey of  Educatidn



2

ATTACHMENT

. Components of Draft Report

The Thal side agreed in principle to the basic desizn provosed in
the Drafi Final Report.

Japan’s Grant Aid System

(1)The. Thai side has understood the system and principle of the
. Japanese Grant Aid Program.

(2)The Government of Thailand reconfirmed the necessary measures for

Lo

ol bk

the realization of the Project which are manifested in the "Minutes
of Discussions"” on the Project signed on March 19, 1991.

Further schedule 7
The 1iteam will make the Final Report in accordance with the
confirmed items, and send it to the Government of Thailand by the

end of September 1991.
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Appeiidix 2.1  Economic Index

ftem . . 1986 1987 1988 1980
GDP ¢
Nomma! (Bll]lon Bahts) 1,095.4 {1,253.1 11.507.0 | 1.790.8
_ __(Bﬂho_n Dollars) 417 48.7 59.6 70.0
Ree}l.G_:‘_owth Rate (%) 4.9 9.5 13.2 12.2
GNP ;f;f:r_ Capita .
Thailand($) 776.0 893.0 1 1.076.0 | 1.255.0
(Bangkok) 2,336.0 |2,784.0 - -
(Northeast Thailand) 300.0 325.0 - -
Indust_rial Cginposition {%)
Agriculture, Forestry and 16.4 16.6 15.1
Fisheries '
Mining 3.1 3.2 3.5
Manufacture 23.6 239 24.8 25.4
Service 57.0 56.6 54.4 56.0
Price Increase Rate (%)
Consumer price 1.9 2.5 3.8 5.4
Unemployment rate 9.1 6.7 6.4 5.6
Populaiion (million people) 56.25 53.61 54.54 55.50

Source: Statistical Year Book, 1989

Appendix 2.2

Transition of Export Constitution
Unit: million baht, Share: % (growth rate)

. 1980 1985 1986 1087 1988 1989
Primary Products 83,543 94,479 101,153 108,092 135,703 155.755
Agricultural Products 62,506 73,398 79,397 83,259 106,432 118,572
Fisheries Producis 5,547 10,590 14,853 18,163 20,826 28,538
Foresi Products 70 363 620 819 314 703
Mining Products 15,420 10,126 6,283 5,851 1 7,631 7.962
Industrial Products 43,065 05,615 129,170 188,031 263,737 353,058
Total Export Amount 133,197 193,366 233,383 299,853 403,570 515,754
Share of Primary Preducis 62.7 48.9 43.3 36 33.6 30.2
Share of Agricultural Products 46.9 319 34.0 271.8 26.4 22.9
Share of Industrizl Products 323 49.4 55.3 62.7 65.4 68.6
Growth Rate of Primary Products 13.1 7.4 6.9 25.5 14.8
Growth Rate of Indusirial Products 122.0 35.1 45.6 40.3 34.1

“Remark: The growth rate in 1985 is Tmed onthe 1gure in 1980.

Source: Bank of Bangkok
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Appendzx 2.3 Trausition of Du‘ect Investmem into Thal Industrlal Scctor

Umt ml!hon baht

Yeaf -

Category 1985 1. 1986. | - ,198_-7_:' 1933
vod 48] 2869 4366 1,220:5] 1.9496
Meat/Nonmetal Products -I"‘i 7. -22.6 365 11 1 960 i +2,510.
Eleciric Products/Parts - 280.0° 617.0] 1,136.51 6, 309.2. 497.2
Machinery/Vehicle 32.0 -14.9° 15991 - 9272 7149
Chemical Prodicts 488.41 - 484.01 868.1} 1,947.0] 2.,524.8
¥ Petroleum Products ~0.0} 8.2 158 833.6]. -1,189.6
Construction Materials 38.3 5.4 6.3 268 854
Others : 190.4 674.1 796 g1 2,192,1| 4 622.4
Total 13581 2,123.81 4, 749 21 16,345.0

040004

Source: Bank of Bangkok
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Appendix 2.5 Curricula of Diploma Level

[Production Technology |

Related Subjects (23 credits) - Malhematlcsl 11, Science I- II Techm(,al Englmh [ H Hum'm
Relations, Organization & Management, Industrial Economics,
Research Procedure & Repmt Wrmng
Basic Technologlcal Subiects 2L credits) ' : _
- Machine Design, chhme Tools Demgn Mdciune :
Elements Design, Métallurgy, Plastic Technology, =~
Industrial Plant Management, Automatic Controlling System
Engineering Mechanics 1, Strength of Materials 1, Pncumatics &
Hydraulics _ _
Techncloatcal Subiects (34 credits) . ‘ '
Major Machine Tools ------ Machine F}emems P:acnccl Mechamcal Pmct:ce I- lIl Cuttmg
Tools Making I-1I, Fixture Practice, Mechanical Technology, -
Precision, Material Testing, Cuiting Tools Design [, Mechanical -
Elements & Structure Design I-TI; Machine Elements Practice 11,
Machiné Repairs, Mechanical Produci Design & Making,
Cutting Dies’ Technoiogy, Pneumatics- Hydnuhm Aulomanc
: Controlling System; Mechanical Testing .~
Major Dies -------mmmommmmm - Cutting Tools Making, Machine Repairs, Die Parts Makmg I,
B Die Parts Making I1, Die Making I, Die Making 11, Precision,
Material Testing, Cuttmg Tools Design,; Die Design, Injection
Mould Design, Die Design ‘& Making 1, Die Design & Making
- 11, Die Design & Making 111, Injection V[ould Design & Making,
Cutting Dies Techno!ogy, Pressing Teéchnology, Pneumatics-
‘Hydraulics-Automatic Controlling System, Mecchanical Testing
Elective(10 credits) Select out of 26 technological subjects ,

[Tndustrial Technology |

Industrial Technology

Related Sub]ec‘{s (22 credits) - Maihetmhcs] i1, Scaemei f1,. Technical Enghshi 1, Human
Relations, Industrial Economics, Orgam?atlons & Mandgemenl
Basxc Technologlcal Subijects(42 credits) ,
Common Basic Subjects ----Mechanical Drawmg & Print Analysns l Engmee:mg Mechamcs
1, Strength of Materials I, Pneumnatics & Hydraulics, Machine -
Elements, Quality Controt, Machine Lab [; Machine Lab I1, Air
‘Conditioning & Refngeratlon Air Conditioning & Refrlgeration
Practice, Fuels & Lubricating Oils, Fluid Mechanics,
Ther mo_dynamlcc; J-11, Metrology Lab, Industrial Electricity - -
Specific Basic Subjects ----- Power Plant, Power Plant Practice, Welding Technology,
Welding Practice, Mechanics Technology, Mechanics Practice
Technological Subjects(20 credits)
Major Production ------------Machine Tools, Production Management I-1, Machine Tools
Design I-11,Tempering, General Plastics Work Product Design,
Punch & Dies, Indusmal Practlce
Major Installation & Maintenance
-------- Plant & Enstallatlonl H Desngn - Il Repairs&MalmenanceI -11,
Repairs& Maintenance. Pracllce 111, Mechanical Drawing & -
Print Analysis {1, Industrial Piactice
Electives (6 credits)------------ Paint Spraying, Strength of Materials II, Engineering Mechamcs
11, Power Transmission, Industrial materials, Fluid Mechanics,
Machine Techniques, Ptpmg Syslem I, Elcctromcs Technology
Machine Design
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[ Automechanics Technology |

Related Subjects (22 _crt_:(_iits)ijg'tlxéﬁ]aatilcs 111, Science 1-11, Technical English 111,
~ Organization & Management, Human Relations, Industrial

F Economics
Basic Technological Subjects(40 credits) ' S
---------Mechanicat Drawing & Print Analysis 11, Fluid Mechanics,
- Thermodynamics I-11, Fuels & Lubricating Oils, Engine
Repal.l_fs_, Internal Combustion Engine 1, Auto Electricity,
Mﬂcln_ng Installation & Maintenance, Metrology Lab, Industrial
Electricity, Enginecring Mechanics 1, Strength of Materials [,
o ) ~ Pneumatics &B Hydraulics, Power Transmission, Quality
R L ~ Control, Industrial Materials, Mechanical Testing 1
Technological Subjecis(21 credits)
Major Automotive Techniques '
~~~~~~~~~~ Transmission & Suspension, Internal Combustion Engine 11,
' - Automotive Engineering, Gas Fuels, Pump & Nozzle Testing, -
Diesel Engine Repairs, Mechanical Testing If (Preumatics &
Hydraulics), Air Conditioning & Refrigeration, Air ..
' Conditioning & Refrigeration Practice o
Major Power Plant Technique C , :
e Transmission & Suspension, Air Compressor, Steam Enginies,
Diesel Engincering, Automotive Engineering,Diesel Engine
Repairs, Steam Engine & Boiler, Mechanical Testing Il - _
- (Pneumatics & Hydraulics), Air Conditioning & RefTri geration,
B . Air Conditioning & Refrigeration Practice
Electives (7 credits) ----------- Select out of 21 technological subjects

[Elecuical Power Technology |

Related Subjects (28 credits)--Mathematics, Statistics, Science, Technical English I-11, Human
o b Relations, Organization & Management, Industrial Economics,
' _ - Research Procedure & Report writing, Strength of Materials 1
Basic Technological Subjects(51 credits) ' :
o bmmmm b Electrical Circuits 1, Electrical Drawing, Power Plant,
Pneumatics & Hydraulics, Electrical Control, Industrial
Electronics I-11, Electrical Instaliation 1, Electrical machines I-1¥,
Air-conditioning & Refrigeration I, Electrical Circuits 1l,
Electrical Repairs & maintenance, Electrical Transmission &
Distribution, Electrical Project, Electrical Instruments,
- Microcomputer & Usage, Industrial Practice, Electrical
' - Mathematic, Electromagnetic Field Theory
Technological Subjects (9 credits) '
~ Major Industrial Instrumentation o .
T e e Puise & Digital Techniques, Industrial Instrumentation &
Process Control I-H,

Major Instaltation 1& Control L ’ .
. Electrical Installation 11, Illumination, Estimating & BasicDesign,

Laws & Electrical Standards .
“ Major Electrical machine -~ Electrical Machines III, Electrical Testing, Compensating Energy
Major Air Conditioning & Refrigeration =~~~ = © _ _
ittt - Thermodynamics I-11, Air Conditioning & Refrigeration 1111,
Electives (3 credits) --—--------:- Select out of T echnical Subjects ' o -

N El'eé’tfonics_ Technology |
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Technical English 1-11, Mathematics 1-1H, Swaistics, Science 1-
[T, Human Relations, Olgamzauon& Management, Industna]

Economics, Project Preparation

Basic Technological Subjects (43 credits)
~~~~~~~~~ Electric Circuits anatysis, Elechomc Cmmts 1-114, E’:echomc

Instrument & Measurement, Digital Circiits -1,
Microprocessor Technology 1, Industrial E]LCIIOI]ICb i
Communication Systen, Pr olect L
Technological Sub:ecls (16-20 credits) .

Major Industriat Electronics- F‘undm‘.em'\ls of Mechamw Electrical Mechanms &
Contiolling Circuits, Fluid & pneumatic Controlling
~ Techniques, Industrial Electronics 11, Microcomputer

' Application in lndus(ry
Major Electronic Computel Techiology :
--------- V[lClOpIOCCSSOl Technolow II Introduction (o Computer

Programming Language, Compute; Technology, MICIO
Computer Interfacmg Techmques _ L

Major Communication Technology
e Tratsmitter: Recerver Technology, Transmission & Modulanon
‘System, Transmission Line & Antenna, Telecommunication
_ ~ System, UHF Techniques
Electives (8 credits) ------- --<-- Select out of 'I‘echmcal Subjects

Related Sub[cct s (29 credits)--

[ Tnstrumentation & Process Control Technology ]

Related Subjects (22 al ed;ts)-— Tec,hnl(,al Mathemancs 1-11, Flmd Mechamcs Thermodynamics,
Technical English I-11; Human Relations, Principle of
Researching and Report Writing, Organization & Management,
Industrial Economics, Occupational Environment & '1 ‘echniques
of Safety Mdnagement
Basic Technological Subjects (33 credits) . : : o -
------------- Metallogy, Basic Instr umentat:on Comrol Eiecu ic C:rcunts
Electric. Meters, Industrial Electricity, Mechanical Control,
‘Electronic Devices, Electronics Circuits, Industr ial Eleclmmcs
Digital C:rcmts \dlcmpmcessos Technology
Technological Subxects (34 credits)
——————— Basic Automatic Controf, Sensm and Tl ansducel Pneumatlc
" Industrial Instruments, Eléctronic Industrial Instruments,
Preumatic Industrial Instriments, Electronic Industrial .
Instrurnents, Pneumatic Process Controlling Machine, Electronic
Process Controilmg Machme, Sequential Control, Industrial
Electronic Inspection & repair, Computer and Industrial
Application, Quality Comroi Engmeermg Measurement &
~ Controlling Procedure., :

Electives (5 credits)------------- On-the-job Training, Computer Soﬂwaie Apphcat:on _
Production Control, Industrial Pneumatics &’ Hydraui:cs

“Energy Conservation, Apphed Mathemattcs Flecir omagnetit
Theory ,

[ Mechatronics Technology |

Related Subjects (20 credits)--T echmcal Enghsh'l_ Il Maihemaucsl i, Sc:en(:el I Human
Relation, Organization & Management, Industrial Economlcs

.. Research Procedure & Report Wntmg .

Basic Techno!ogv Sub:ccts (41 credlts) : IREETTRR:
------- Blecirical Circuits Iheory, Mechamcs Pracnce. Machme arls..
Electronic Instrumentations, Mechanical Drawing and Readlng;
Industrial Electricity, Digital Circuit. Deqngn Mzcmprocessor '
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Technology, Precision, Basic Computer Program, Plant
- ' _ Maintenance, Linear Circuit Desi g1, Prneumatics & Hydraulics
Technology Subjects (22-26 credits) ' -
: -------- Interface Micro-Computer Techniques, Transducer &
Application, Electronic Power, Process Control, Automatic
: Control CNC mechanics and Application , Project
Electives (8 credits) ----------- Micro-Computer Application in Industry, Numerical Control
System, Mechatronic Maintenance, Electronic Electricity
Mathematics, Numerical Analysis, Indusirial Electricity Control,
‘On-the Job Training, Workshop Technology, Strength of
Malerials, Machine Parts Design, Advanced Science for
Mechatronics
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Appendix 2,6 The Number ofSt'u.dent.s' Planned by PTC (1991-1996) (:1/'_2)‘

Faculty{l';cpérimcm 199t STCER ‘993. cone 199 _._j9_95 s .. 1996
Couese 1 203 y .2 .3 1 203 L2 3 ooz 2.3
Diptoma Course (PWSY. Tl
1. Mecial Technology Facully o . A . _ . |
1.1 Production Technology Dept. 90 86 16| 90 90  31{- 90 90 30| 90 90 30| 90 ot -30] 9080 30
111 Machine Tools 0 W 16 20 20 S0 ‘20" w2 - 200 0o oW -
- 1.1.2 Tool & Die making 35 457 - | 35 35 15p 35 .35 15[ 35 35 1s) 35 35 15 35 -3
1.1.3 Plastic Molding 35 32 - .35 .35 16| 35. 35 15[ 33 35 15[ 35 35 15 35 03 s
1.2 Mechatronics Dept. - - - - 200 - 0.2 - | 40740 - 0 40 -
2. Industriat Technology Faculty ) _ . o .
2.1 Industrial Technology Dept. 8 70 10| 80 8¢ 12] 80 80 40| 80 80 40| 80 80 4(_) 50 80 40
2.1.1 Production - - 37 10f - - - - - ; - - - T -
2.1.2 Instalation & Maintenance 80 33 sp 80 12f 80 su 40} %0 8D 40) 80 80 40| 160 80 40
3. Automechanic Technology Facully - . . oo o .
3.1 Automotive Techrotogy Dept. | 120 193 61} 160 120 337 160 160 40| 160 160 40} 160 160 . 40 160 160 40
3.1.1 Automobile 20 M0 61} 120 120 3120 120 40 170 120 40 120 120 40 120 120 40
3.1.2 Power Plant - 83 40 - | 40 40 - 40 40 40 4p - | 40 40 -
4. Elecwrical Power & Electronic
Technology Faculty L
4.1 Elecreical Power Dept. 200 131 61} 200 200 40] 200 200 80; 200 200 80} 200 200 80} 200 200 80
4.1.1 [nstallation & Conteol 80 82 19f 80 80 40 B0 80 40 '3_0' 80 40] 80 80 40| B0 80 40
4.1.2 Electric Machine s0 21 14l s 8o - | s0 80 40[ 80 80 40 80 80 40/ 30 30 40
4.1.3 Airconditioning and . }
Refrigeration 20 g 13t-220 20 - 20 20 0 2 -]20 20 -] 22 2 -
4.1.4 Building Maintenance and o L : _
Technical Engineering 0 18 15[ 20 20 -{ 20 20 w2 -| W W.o-] W W -
4.2 Blectronics Dept, w0 15t saloige 160 a0l 160 160, 40| 160 160 40{ 160 160 0] te0. r60 40
4.2.1 Industrial Electronics g0 36 12| 80 8o - | s0- s 40) SO0 80 40| 80 B0 40} 80 80 40
4.2.7 Computer Electronics 40 80 26] 40 40 40} 40 40 - 40 40 -1 40 40 - 40 49 -
413 Communicalion 40 35 201 40 40 - { 40 40 40 . 40 a0 40 - - 40 40 -
4.3 industrial [nstrumentation _ ' o R B
and Process Conurol Depi. A0 3% - {40 40 - a0 40 - 40 040 . | 40 40 . - 40 . 40 -
Total 550 667 206| 730 690 136 750 730 230} 710 750 230| 770 770 230] 770 770_ 230
The number of Diploma Students may be deceeased duc to incressing nuinker of Highcr Diploma Siudcnl. . .
Diploma Course (PWT) )
1. Applicd Science Facuolty
L1 industrial Chemistry Depl. ] o _ o
(Pewrochemical industry) 37 4 - ) 4 40 -} 40 ap il 4p 40 -
Total i7 -] 40 TV 40 40 - | 40 40 - | 40 40 - 40 40 -

Remarks: 1, First ycar
2. Second year
3, Evening course

Sowce: PTC :
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Apiaendix 2.6 The Number of Students Planned by PTC (1991-1996) (2/2)

1991

o Dept.Major 1992 © 1993 T 1963 1996
ourse e b2 o3 v 2 3y 2 s e 2 s 2 3 2 3
Higtier Diploma Course
{Pfofcss_iona! Degrec)
L. Pfodu_ciion Technology Dept. S8 29 63 63 - 65 63 65 65 63 65 65 63 -
- Major Machine Toot A5 45 45 - | 45 45 a5 45 - | 45 a5 - 45 45 .
- Major Welding & Fabrication 20 W - 22 20 - 0 20 20 22 -.20 20 - 20 -
2. Mechanical Technology Dept. 20 20 20 -] 20 220 20 2w - 2w 2 -} 0 20 -
- Major Automobile Technigue 20 - 2 20 -f 2 2 W W0 - 20 W 0 W
3 Sleclricalchli'no'!ogy.Dept. 90 28 - | 90 %0 - 90 90 90 9 - F Y0 90 90 %0
- Major Electrical Power - - 45 18 - | 45 45 - | 45 45 35 43 45 45 4545 -
- Major .E_Ieclricél Telecommunicatioy 45 10 - 43 43 - 45 45 45 45 - | 43 45 45 45 -
4. l;’tdusﬁi'al'Igfélrumcmaﬁioh _
Technology Dept. 20 0 20 200 20 40 20{ 20 40 20
3. C:ivil Engineering Dept. - - 20 20 20 20 20 40 20 2040 20
6. Mechatronics Dept. 0 - - 20 2w W 20 20 201 20, 20 20
- Major Production Technique - 20 - - 20 20 200 20 20 200 W0 W0 0
. Total 75 T - | 175 s 235 175 - | 235 235 60| 235 275 €0 235 275 60
Total of student ‘865 775 06| 945 865  156)1025 943 230[1045 1025 29011045 1085 290]1043 1083 290

Remarks: 1, Firsi year

i 2, Second year

3, Evening course
Source: PTC
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TEL-8 Flexible Manufacturing System
. TL TRANSDUCER LAB
TL-1 Instrumeatation Transducer Unit
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Appendix 2.12  Abbreviations of Laboratory/Other Room Names

1L - Instrumentation Laboratory

ECL - Electronic Device and Circuit Laboratory

DML - Digital Electronics and Microprocessor Laboratory
ML - Microcomputer Laboratory

PCI. - Personal Computer Laboratory

CAD - Computer-Aided Design Laboratory

PEL - Power Electronics and Electric Drive Laboratory
AL - Automatic Control Laboratory

CML -Computer Aided Mecasurement Laboratory

CIEL - Industrial Electronics Laboratory

HPL. - Hydraulics and Pncumatics Laboratory
TL - Transducer Laboratory

JJIE, - Industrial Instrumentation Laboratory

PRO - Process Control Laboratory
CNC - CNC Machining Workshop
MET - Metrology Laboratory

TEL - Telecommunication Laboratory
VP - Video Production Studio

AT - Auditorium

AV - Audio Visual Room

. TP - Printing Room

L. - Language Laboratory
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Appendix 2,13 Mechanical & Electrical Works by Thai Side
Facitity Planning

The Project does not require special facilities. . Although works. pertaining to factlity will
be undertaken by the Thai side, the following points regarding equipmem instaltation and
operation should be heeded. ' ‘

(1) Water Supply/Sewerage Facilities

The CNC machine instatled in the CNC Machining Workshop on the first floot required a -
supply of cold water. Cold water is supplied by a batch system; and it is unnecessary 10
directly connect the machine to the water supply pipe. However, it is néces’sary to install :
several taps. In order (o eliminate facets, it is necessary to install a sewage catch basin with
filter.

(2) Electric Facilitics

Generally the electric wiring in cach room will be buried wiring in the slab and wail.-
However, the electric terminals in the LL rooms, CAD and p’ersonéll compuier training rooms,
the power and signal lines, and the plug receptacles of each lab counter will be concealed wiring
in the floor, in order to be out of the student’ way as they move about the rooms. Exposed
wiring using ducts or cable racks will provide electric power wiring for CNC machinery, etc.

(3) Air Conditioning and Ventilation Facilities

Air conditioners will be installed in rooms utilizing compuiers or measuring devices in
order to maintain equipment precision. Ge:1er2111y, the rooms will be naturally ventilated, but
ventilation fans will be installed according to the grade three ventilation system. The
communication lab will require curtains to darken the room and air conditioning during optical

fiber experiments.
(4) Air Supply facilities

The Hydraulics and Pneumatics and Automatic Control Labs require a compressed air
source. Compressed air will be created by an air compressoi" in the _machine room on the first
tloor and supplied by a pipe. For rooms containing machines using only a smail volume of
compressed air, a portable type small air compressor will be installed in the same room to
supply compressed air. '
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