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PREFACE

" In response to a request from the Government of India, the Govermment of
Japan decided to ¢onduct a basic design study on the Project for Providing the
equipment for the Government Gollege of Engineering, Pune and entrusted the

study to the Japan International Cooperation Agency-(JICA);

JICA sent to India a study_teamiheaded by Prof. Ariyama, Professor of

the University of Electro-Communications,. from April 4 to April 24, 1991,

The team held discussions with the officials concerned of the Government
of_India, and conducted a field study at the study area. After the team
returned to Japan, further studies were made . Then, a mission ‘was sent to

‘India in order to discuss a draft report and the present report was prepared.

I hope that this report will Contribufe to the promotion of the project

and to the énhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of

the Government of India for their close cooperation extended to the teams.

September 1991

'Kensuke Yanagiya

President

Japan International Cooperation Agency
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SUMMARY

The Ministry of Human Resources Development ( the name was changed in 1986
from the Ministry of Education) which is responsible for education in India
has been making efforts to expand education since 1951. In the technical
education sector which is under the jurisdiction of the Bureau of Technical
Fducation of the Ministry of Human Resource Development, the number of
total enrolled students was 200 thousand in 1951/52, of which 25 thousand
were students of technical colleges. However, in 1989/90 the number of
total students was & million, of which 207,200 were technical colleges.

The increase in number is remarkable.

However, the technical education sector which includes technical colleges,
polytechnics and vocational training schools is criticized of its insuffi-
cient contribution te technical education and R & I through supply of
qualified engineer/researcher and dissemination of technical information
and expertise developed by the College, to bridge techmnology gaps existing
between India and advanced countries where the production technology has
progressed rapidly applying high technology and is on a far higher level

than that of India, and to the national and regional development.

In these circumstances, the Bureau of Technical Education instituted in
1987/88 the Schemes of Thrust Areas of Technical Education Achievements
comprising Strengthening of Facilities in Crucial Areas of Technology where
Weakness exists, Creation of Infrastructure in Areas of Emerging Technolo-
gies and Programmes of New and for Improved Technologies and Offering New
Courses in Specialized Fields, within the framework of the National Policy
on Education approved in 1986/87., The College of Engineering, Pune is the
oldest engineering college in India and has about 2,350 students and 130
teaching staff members. The number of departments is 15. It has provided
industry and the governments with a lot of excellent engineers since its
foundation 1in. 1854, However, its activities are weak in the field of ad-
vanced technolegy against the needs to the engineering institution in the
State of Maharashtra which is the most industrialized state in India and
produces about 30% of the GNP of India. Against the above background, the
Indian Govermment requested the Japanese Govermment for a Grant-In-Aid to
provide educational and research equipment to the College of Engineering,

Pune.
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e Japanese Government decided to conduct & bagic design

Upon this request th
a basic

study and the Japan International Cooperation Agency dispatched

design study mission on grant-in-aid to India from Apr;l 4th to 24th, 1991.

The departments for which the Indian Government has requested assistance

from Japan are six of the 15 departments;: Department'of_'Electronics and

Telecommunication, Department of Metallurgy, pepartment of Electrical
Engineerinpg, Department of instrumentation, Departmeént of civil Engineering

and Department of Mechanical Engineering.

The modernization plan of the Cpllege intends to improve technical educa~
tion, to produce engineers in advanced technélogy fields who can contribute
to the development of economy and society of Indla, to promote research in
advanced technology fields and further to make the College self-reliant

durirg the period of Eighth Five Year Plan, It consists of the following

plans.
{1) Improvement of Curriculum

The present curricula of the 6 departments will be revised in line with
the programme to strengthen the technical education sector. Especial-

1y, experimental subjects will be expanded.
{2) Establishment of New Master Courses

To respond to the needs in high technology areas, master courses will
be established in computer technology, material science and biomedical
engineering during Phage I, and in electronics, CIM and energy manage-

ment during Phase II.
{(3) Establishment of Research Centers

In order to strengthen the contribution of the technical education
sector to the social and economic development of Indié,'eépééially. to
the local industries in Maharashtra State, three research centers Wlll
"be set uyp in the flelds which are among Critical Areas' of Technology
for Removal of Weakness by Strengthening Infrastructure Fac111ties and'

the College is strong in.



(1) Telematics Center

To develop an information system of the whole College and expand
digital . communication and network services through medernizing

the existing communication engineering laboratory.
(ii) Material. Science Center

Research into materials is a main concern of all the departments.
The Center will do research into new materials such as compound
semiconductors, ferrites, ceramics, superconductor, composite
materials, materials for microelectronics and optical devices

etc,
{iii) Prototype design and Development Center

This Genter is to conduct R & D into the utilization of locally
available resources and to pfovide more extended technical serv-

ices to support local industries.

At present, the Gollege is promoting a preparatory work for 1) Reform
of curriculum 2) Establishment of new course for master degree as a
first phase program for the above :enovation'program of the College,
and requested the Japanese Grant Aid for the provision of equipment

needed to the above programs.

The College also has completed the modifications and preparation work
of buildings and facilities necessary to install the equipment and
allocated the budget for expansion of teaching staff and technical

assistants.

In addition to the above first phase programs, establishment of three
centers is planned and has been promoted in the condition of the provi-

sion of equipment by the Japanese Grant Aid.

In the light of the above situation, equipment necessary for experi-
ments of students  in undergraduate and master courses and for research

is prbvided as shown in the summary table.



The capital requirement for Indian constructions work igs estimated to

be approximately Rs. 434 mllllon including construction of new build—

ings, modification of ‘the facilities, partltlonlng, réarrangement. of
electricity, water and teiephone, foundatlon for the equipment,: and

purchase of equipment and “Furniture, etc. As to a term of works, three

months for tender and contract conclugion, and nine months for manufac~

turing, transport and installatlon of equlpment thus a total of twelve

months will be required.

ge of Engineering, .

The implementing agency of this project is the Colle
State

Pune. The Dlrectorate of Technlcal Education of the Maharashtra
and

of

Government is in chatge of the formulation of p011c1es, evaluation
maintenance management of the project as the upper government organ
the College. The Directorate General of Technical Education, the
Ministry of'Human Resources Development, India supervises the above two
organizations and coordinates the Ministry of Finance, the Ministry of

Industry, -the Ministry of GCommerce in the implementation of the

project.



SummAry ‘Table . Qutline of Target Department and Major Equipment to be Provided

Floor

machining &nd workshop
epgineering shall be enlarged and
strengthened.

~1
S o Objectives and Gontants
No.[TargaeL Department Area (m?) Upgtading Plan of Ma jor Equipment Proposed
i, [Electronics and Tele- 1797 Thig department is a pliority 1Fiald Strength meter, Standard Di-
communication department in the Project. pole Anteana Set, Electronic Gount-
: Laboratory practice and research |er, Radio Communicatlon Analyser,
activity on a telecommunication |[Microwave Sources, Spectrum Analyz-
method, microwave, and optical er, Network Analyzer, Scalar Net-
flber shall be strengthened "jwork Analyzer, Logic Analyzer, EMI
together with expansion of Test System, Waveform Syntheslzer,.
corriculim in the figld of tele- Video Signal Processing Equipment
. ) communication engineering.
2.|Metallurgy 1822 jActivities of laboratory practlce Fatigue Testing Machine, Hisomet
tin the undergraduate course are |Microscope, Microhardness Testex
at the reasonable level of the Yacuum Emission Spectrometer,
requirement, target field of Auto Sonobard Ultrasenic Hardness
upgrading shall be placed in the |Tester, X-Ray Stress Analyzer,
research activity of post Induction Remelting Unit. Carbon
graduate students. Sulfur Analyzer -
Especially material .testing and
analytical activity shall be
strengthened and overzl} research
and development capability shall
be eiilarged.
3.|Electrical Englneering 2215 All most necessary laboratory Saelf Education Robotlc Trainer,
equipment foi undergraduate Multichennel Voliage & Current
course is equipped excluding high Source, Digital Power teter,
voltage, low cost automation, Digital Hemory, Fast Transient
etc. Digitizer, HDVC Transmisslon Line
) : Simulatoer
These research equipmenht shall be :
pravided for laboratory practice
and research and development etc.
] — — - -
L] Instrumentatlon and 1017 Main objectives ‘of upgrading Arbitrary Waveform Generator,
Contyol : includes development of .{Analyzing Recorder, Dbata Acquisi-
industrial automation and tion System with Processing Unit,
instrumentation technology which |Ultrasonic Analyser with
are urgeitly needed in the Accessories, FET Analyzer
industrial secter and strengthing
of biomedical reseparch activities
such as application technolegy of
various sensor which-has been
developed in this department.
5.fCivil Engineering 3642 [This is. the oldest department and|Computer Controlled UTM System,
activities of basic laboratory Eiectronic Digital Theodoliite,
practice reaches at completeness.|Electronic Distance Meter,
. . Gas Monitor for Co,, HZS SO2 Port-
Thereforé main upgrading plan able
shall be placed in provision of
laboratory equipment for alr
pollution and testing function
for structural engineering in the
structural englneering
] ) Jdepartment-
6. |Mechanical Englneering 120 |Machirne design by CAD/CAM, and Fully Automntic Compressor Testing

system, ' 3-D Coordinate Heasurlng
Machine, Universal Gear Tester




What is expected as effect of this project are as follows. -

Directly;

- More engineers of. bette: quality who meet acqulrements-of:,the

3001ety and economy w1ll be supplled to Maharashtra State,

egspecially to the region around Bombay ‘and Pune. The number of

_graduates will be about 500 every Year.

- ‘At presént; équipment.for student experiments, research equip~’
ment, books, periodicals,teéhnical'repdrts etc, are.in'_severe
shortége; . The project will- make a sighifibant cohtribution. to
improve in- research’ by about’ 100 teachers of the. College of
Engineering, Pune and’ consequently to the. upgradlng of - quality

of technical education through the expansion of equlpment.

- Provision of eﬁuipment through . this.pfoject will help increase
in number and upgrade the quallty of analysis and testing
services, diagnosis services ‘and JOlnt research with industries
which ' the College is d01ng at present and will contrlbute to
raiéing ﬁechnical level of the College itéélf and of the local

industries.

Indirectly,

- The impro#ement of eguipment at the College of ZEngineering,-
Pune will help expand the Community education activities of the
College and increase its role as an information center for the
local = industries. These activities w;ll contribute tg ‘the
promotion of iﬁdustry in Maharashtra State and to the social

and economic development of the region.

Judging from these effects, it is considered that this project
will make a significant contribution to. upgrading of the guali-
ty of technical education in Maharashtra State and is well

worth offering a Grant-In-Aid of the Japanese Government
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<Abbreviation>
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NCERT : The National Council of Educational Research and Training,
1975

NIEPA : The National Institute of Educational Planning and Administra-
tion
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CHAPTER 1 INTRODUCTION

Rureau of Technical Education under the Ministry of Human Resources Devel-
opment, the Government of India has been executing reform of curricula for
engineering education, modernization of facilities and equipment of labora-
tory practice, establishment of new undergraduate and master courses and
‘research centers in the fields of advanced technology to meet the needs of
the whole country and the regions around technical institutions, since
1987/88 in the implementation of the National Policy on Education, recog-
nizing the weakness in science and industrial technology, especially in

advanced technology in view of international levels,

Under these circumstances, Government of India has requested the Government
of Japan te provide educational and research equipment for the undergradu-
ate and master courses of the Government College of Engineering, Pune in
the State of Maharashtra which is deemed as a center of Industrial develop-
ment in India to contribute to the need of technical support for the indus-

trial sector,

In response to the request of the Government of India, the Government of
Japan decided to conduct a basic design study and entrusted the study to
Japan International Cooperation Agency. Japan International Cooperation
Agency sent to India the basic design study team headed by prof. Masataka
Ariyama of Department of Gomputer Science and Information Mathematics, the
University of Electro-Gommunications for 21 days from 4th April to 24th

April 1991,

The Team discussed with the officials concerned in India of the requests
from India and made surveys on the existing equipment, sites, buildings and

facilities.

The major points confirmed by both parties in the course of discussions are

summarized in minute of Discussions (Appendix 3}.

This report summarizes the results of the Basic Design Study on the Project

for Providing Equipment for the Government College of Engineering, Pune.












CHAPTER 2 BACKGROUND OF THE PLAN

2.1 Present Situation of Engineering Education in India
2.1.1 Outline of the Engineering Education

The education in India had been within the jurisdiction of a State
Government until 1976 and the education systems had been differvent
from state to state. In 1976 the education was placed under the
joint jurisdiction of the Central Government and State Governments.
The Education Commission (1964-66) which was set up at the Ministry
of Education recommended that the Government of India should issue a
statement on the National Policy on Education. TIn 1968 the Govern-
ment of India issued the Resolution on the National Policy on Educa-
tion which suggested the unification of education systems throughout
the country and the adoption of the 10 + 2 + 3 system consisting of
10 years of primary and secondary education, 2 years of higher
secondary education and 3 years of undergraduate higher education as
shown in Fig. 2-1. This 10 + 2 + 3 system has been adopted by most

‘of the States and Union Territories of the country.

The Commission regards the formal education as one of the processes
of a life- long education and suggests the construction of an educa-
tion system which integrates three education forms, namely full-
time, part-time and self learning and is linked closely with jobs.

At present plans in line with this policy are carried forward.

In the higher education sector, there are 179 university level
institutions as of 1989 (Refer to Fig. 2.1). Of these, 131 are
universities and deemed universities. There are 48 professional
universities. Of these, 26 provide education in agricultural and
veterinary sciences, 14 in engineering and technology, 7 in medical
sciences and 1 in law. Furthermore there are ten institutes of
National Importance. ©f these, the five Indian Institutes of Tech-
nology (Bombay, Delhi, Kanpur, Kharagpur and Madras) provide educa-
tion in science and technology at high level, one preovide education

in statistics, three in medical sciences and one in Hindi language.



Fig. 2-1 structure of the Education System (1986)
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There are 6040 colleges. Of these, 1272 colleges provide education
in professional disciplines such as engineering, agriculture, medi-
cine and architecture. Others provide education in arts, physical
sciences, social sciences and commerce, These institutions enroll
- 3.58 million students including postgraduate and employ 234 thousand

. teachers.

The academic year usually begins in June/July and ends in
March/April, The admission requirements are that the student must
have completed 12 year of schooling. The academic council of a
university determines admission requirements in accordance with the
guidelines common to the country. Selection is made on the basis of
entrance examination score and previous scholastic records. Usually
the degree course takes three years to complete. In engineering and
.architecture it is a 4-5 year degree course. In medicine it is a
four and a8 half year degree course followed by one year of intern-
ship. In agriculture it is a 3-4 year degree course., The master’s
degree cgufses take usually 2 years and PhD programme is research
study for 3 years. The competition for admission into postgraduate

courses is less than that into undergraduate courses.

The largest nuﬁber of universities belong to the affiliating and
teaching type, in which university departments impart instruction at
the postgfaduate level and undertake research. These universities
" have a large number of degree colleges affiliated to them giving
undergraduate education and oversee the académic standards of the
affiliated colleges. The second type is universities which do not
have the affiliated colleges and provide undergraduate and postgrad-
uate teéching as well as research. There are also some universi-
ties which are a mixture of the two types. Of the 179 university
level iﬁstitﬁtions, 10 aré Central Government universities and
others are State universities. Many affiliated colleges are pri-
~vate. Education is provided still in most cases in English although
use of iﬁdiéh languages are growing. Beginning with the establish-
ment of the School of Correspondencé.COurses and Continuing Educa-
tion at the University of Delhi in 1962, an increasing number of
universities have introduced open university courses. 1In 1980s

Indira Gandhi National Open University started.

23



_of biock/maintenance grant as well as development.

) 1 . C o -
Gentral universities receive funds from the University Grants Lom

mission (UGC) as development grant and maintenance_grant. Institu~

tions of national importance, 1ike the Indian Institutes of . Technol-

ogy receive their grants directly from the Ministry of Education.

State unjversities are funded by the State Governments in the form

grant;  State

universities also receive development grants from the UGG. Govern-

ment and private colleges receive funds from government in the form:
of grants-in-aid for maintenance and development purposes. _The

system of grants«in—aid is mainly based on a flat percentage in-

crease on the previous year’s budget, and does not take -into account

the changing'aCademic and research needs of the institution or the
changes in prices of supplies and incresse in student enrocllment.

As shown in Table 2-1, colleges are rapidly growing in the country.

Table 2.1 Growth of Colleges in India -
: _ Unit: Numbers

~ T - — ——r
Category Item -1 1950-51 1960-61 1984-85 1986-87 -198?-88
Fng. & Tech|Numbers 33| . 81 Sg7%| - 96B*| 1044*
_ colleges Enrollment 13268 47838 282303% 380963* _ 434168%
Eng. & Tech|Numbers 109 283 2285 3386 | . 3720
schools _ Enrollment : 21148 86302 182223 308279 314104
Medical Numbers = ° 28 60 116 125 125
colleges Enrollment } - 2675 5874 11817 13287 | - 14166
Dental Numbers 4 4 11 25 | 36 40
colleges Enrollment 18 333 881 1461 1715
: : : .
Source: ©80, Basic Statistics Relating to Iﬂdian Economy; 1989

% Excludes statistics of post matric institutions, and includes

dlploma course,

Table 2-2 shows similar statisticé in Maharashtfa State iﬁ'which

The College of Engineering, Pune is.



Table 2-2 Numbers of Institutes of Technical Education

and Numbers of Students in the State of Maharashtra

Unit: Numbers

Technical Institutions " Index Private| Aided|National| Total
Engineering College Number of Collegel " 54 13 S 72
L Standard Intake 11,415 1,655} 1,180{14,250
_ Enrollment 26,453 5,247 4,852]36,552

Poly technics* Mumber of College 98 11 . 27 136
Standard Intake 18,900} 1,700 3,810)24,410

. Enrollment 28,448 6,235 10,201|44,884

Industrial Tra ining {Number of College 78 102] 180 360
Institute . |5tandard Intake 7,032[34,704] 41,736[83,472
- ) Enrollment 5,236133,441 38,677177,334
Vocational = Number of Gollege 183 163 49] 395
Training School’ : Standard Intake . 8,625) 8,102 1,624(18,3531
Enrollment - -~ S-= -

Téchniqal _ JHumber of College 206 58 111 375
Institute - “|Standard Intake 11,805| 6,720 13,670132,195
. .|Enrollment - - - --|67,347

Sources Education'and Employment Department, Technical Education of

the State of Maharashtra (1988)

Note "+ Includes only technical engineering depariments.



2.1.2

are pointed out in the Mlnlstr

Issues in Engineering Education Sector

Technical education institutions such as engineering colleges,

polytechnics, ‘technical training schools, vocational training

schools, engineering schools are rapidly 1ncreaslng 1n number as

mentioned in the prev1ous section., However, the follow1ng problems

y of Human Resource Development

Bureau of Technical Education , UGC etc.
(1) Strengthening of Important Technology Areas

The Indian Government considers that iﬁdia lags:behind advanced
countries in the high technology areas such as computer applicau
‘tions, electronlcs, new materials, biotechnology, and 13 taklng

measures to strengthen and expand englneerlng educatlon at
undergraduate and master course levels ln these fields. For this
it is necessary to solve the problems involving lack of educa~
tion and research facilities; obsolescence of equ1pment for'
education, experiments and research, lack of equlpment of the
latest typeé, insufficient number of ﬁeachers, and the dﬁality

of teachers.

The Ministfy'of Human Resource Development and its Buredu of
Technical Education launched 872 projects in Emerging Techﬁology
Areas, Areas of Weakness and Neﬁ Programmes since the Seventh
Five Year Plan and the funds disbursed to these projécts‘amouﬁt
to about 108 Million Rupee. However, there are too many orgéni+
zations to be supported by these projects and the result has not

yet answered the expectations.



{2} Economic and Social Needs

One of the characteristic features of the Indian economy is

_that it is self supporting in most economic sectors, The five

major items of export commodities in 1988/1989 are handicrafts (

Rs 51,940 million), machinery and transport equipment ( Rs

23,220 million), chemicals ( Rs 15,340 million), leather and

leather products ( Rs 14,900 miilion), and cotton fabrics (Rs

11,310 million). The five major items of import commodities are

machinery and transport equipment (Rs 53,160 million), mineral

"fuels, lubricants and related materials (Rs 43,740 million),

" chemicals (Rs 19,400 million), iron & steel (Rs 19,370 million)

(3)

and - non-ferrous metals(Rs 7,860 million). 1In manufactﬁring,

_still3pafts requiring precision in machinery and electric appli-

ances depend on imports, and especially electronics, measurement

"and conttroel instruments, robotics etc. are considered to lag

behind. The level of graduates is low in view of the require-

ments from industries and the improvement of curricula and

practice in engineering education institutions is considered to

‘be necessary.

Facilities and Eguipment

As mentionéd-before, Central universities and institutes of
technology which are under the Ministry of Human Resource Devel-
opment:fecaive comparatively ample funds and have good education
and research facilities and equipment through bilateral assist-~
ances from abroad. Colleges including the College of Engineer-
ing, Pune, have basic experimental equipment. However, most
piéces-of the equipment are obsolete and their repair costs a
iot. .Since they are of obsolete types, their uses are very
limited and the sizes are rather big. Because of thelr big
'siies, the fuel and light expenses become high. Thus large part

of the research budget is wasted.



(4)

There is a standard list of facilities and equipment necessary
for practice in engineering celleges. However, it is not re-
vlsed_often enough to meet the needs of technical education. It
is requested to implement without delay- the expansion programme
of reseafch_facilities which is now being prepared by the tech-
nical educatioﬁ sector of the Ministry of Human Resource Devel-

opmgnt.

Maintenance

- The running cost for technical education is appropriated 10,000

Rupee per annum per uhdergraduate?etudent_and_15,000_per master .
course- student. The appfdpriaﬁions for facilities and equipment

excluding bUlldlngS are 10,000 and 15, 000 Rupee per annum per

undergraduate student and per master course student. respectlve-

ly.  The: approprlatlon for’ facllltles and equipment which is
alsc used to purchase parts of equipment and consumables is not
enough: Meanwhile, product avallable in Indla is. not permltted
to import. Importing productfmaterlal shall be applied . to and
approved by the Directorate General of Technlcal Development'
under the Ministry of Industry. Howeve;, in case of the educa-
;ional-institutions, a Pass Book Scheme has. been introduced from
1988. It authorizes for the head of the Instituee to'import
technical equipment under the condition of its essentiality and
"not. manufactured in India", to the maximum upper limits allowed
annually for equipment. It excludes any single eqeipment'or :
accessory whose CIF value exceeds.Rs S“Iakhs The Bureau of

Technical Education in the Department of Education is responsi-

.ble for issuing pass books. But the.p;qcedures-are complicated

as exemplified in the import permission procedure of the Direc-

torate General of Technical Development.



2.2 Outline of Engineering Education Development Program

2.2.1 The Government Policies for Technical Education in the Eighth Five

“Year Plan

Tndia entered Eighth Five Year Plan (1990/91-1995/96) in April 1991.
Seventh Five Year Plan (1985/86-1990/91) which was finished in March
1991 Hhas achieved the unprecedented economic'grOWth o&ing to the
contribution from the manufacturing sector and the'sérvice sector as
in the case of Sixth Five Year Plan. The average yeatly economic
‘ gr§wth rate during Seventh Five Year Plan is estimated 5}3:2. The
defails of Eighth Five ?ear'Plan'has not yet published. Hdﬁeﬁér,'an
overall GDP'groﬁth rate of 5.5 Z per annum is planned to be main-
tained during Eighth Five Year Plan according to the Aﬁproéch to
Eighth Five Year Plan discussed in the National Development GCouncil

on 18-19 June 1990,

:The National Policy-on Education approved at the'Parliameht in 1986
after discussions on the Resolution on the National PolicyIOn Educa-
tion:adopted in 1968 contains 136 paragraphs and includes all'impor—
tant ideas to reform education in India. Important parts concerning

higher education are extracted as follows.

(1) To make education to link to national and regional development

and to national unity and integration.

(2) It is -important that an technical education system matches the
national needs and it is necessary to provide a core curriculum
to give adeguate scope for accommodating local and regional

needs.

{3) To ﬁro#ide'a national minimum standard of achievement for the
different stages and levels from primary to the tertiary, in-

cluding professional education.

" {4) There is the much neéded thrust on vocational education under

the New Education Policy.
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2.

(5) The new system of education proposed planned linkage_with.real

(6)

job opportunities and the world of work.

It is necessary to refrain employing agencies from;pfescribing
the degrees as essential qualification for a job. Work ability

and performance should be given preference to degrees,

Policy of Technical Education Sector

The policy of technical education sector to which the College of

Engineering , Pune belongs is as follows.

(1)

(2)

The All Tndia Council For Technical Education (AICTE)

The All India Council for Technical Education (AICTE), which was
set up in 1945 as a national expert body to advise the Central
and the State Governments on the development of- technical educa-
tion, has been vested with statutory powers with effect from

March 29, 1988 to ensure:

- préper pianning and coordinated development of technical
education system throughout the country;: '

- promotion of qualitative_iﬁprovement of technical ‘'education
in relation to planned gquantitative growth;

- regulation of the system and proper maintenance of norms. and

standards.
Modernization and Removal of Obsolescence

To remove obsolete educatiomal facilities at all levels, to
ensure modernization and to enhance their functional efficiency.

This includes:

1) Removal of obsolescence in machinery and equlpment in the

laboratories and workshop,

2} Addition of new equipment relevant to the curricular needs as

a sequel to the fast developments taklng place in technology,
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" (3)

3) Provision of computers for training and retraining of faculty

and supporting staff.

Thrust Areas in Technical Education

In view of the present situation of the technical education

seqtbr, the Goveérnment has lauiiched the scheme on Thrust Areas

of Technical Education which comprises the Following.

1) Strengthening of Facilities in Crucial Areas of Technblogy

where Weakness exists.

The identified aveas of technology where weakness exists are as

follows.

¥ Computer Science[Tebhnology
* Electronics

* Instfumeﬁtation

* Material Sciencé]?echnology
% Maintenance Technology

* Product Development/Design
* Bio-Conversion
*-Ergonomiés_

* Printing Technology

* Management Science & Entrepreneurship

The Government is taking measures to strengthen these areas in

technological institutions through (i) augmentation of physical

ffagilities guch as laboratory equipment, space, faculty and

supporting staff, (ii) ﬁiversification of courses, and (i1ii)

preparation of base for post-graduate programmes.
2) Creation of Infrastructure in Areas of Emerging Technologies
The scope and dimeﬁsions of the scheme instituted on an

'experimentaljbésis dhring'the Sixth Plan period were en-

larged. The objectives of the scheme are:
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- To develop infrastructure in terms of modern laboratories

in identified areas of emerging technologies.

- To deveiop a strong base for advanced level work by

identifying programmes and courses.
~ To provide facilities and suppert for R & D activities in

frontier areas of teéhﬁology on an national basis so that

technology gaps with reference to advanced countries are
eventually bridged.
- Development of manpower

- Facilities for training the faculty

- Development of linkages with other institutions including

R&D establishments and user agencies.

- Dissemination of information in the areas of expertise

developed by the supported institutions.
The 16 areas identified for support under this scheme are

shown in Table 2-3.

Table 2-3 Emerging Technologies Identified

for Creation of Infrastructure

Energy Science Optlcal Communication & Flber Optics
Transportation Engineering Laser Technology

Microelectronics Informatics

Remote Sensing o Telematics

Atmospheric Science Educational Technology

Reliability Engineering - CADfCAM '

Envirommental Engineering _ Microprocessors

Water Resources Management Robotics and Artificial Intelllgence

(4) Progtammes of New and/or Improved Technologies and Offering New.

Courses in Specialized Fields

This scheme was instituted'dﬁring 1987-88 as part of the
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"National Policy on Education. The scheme was formulated keeping
in view the changing industrial scene and the pace of technology
development the world over. Sevéral new{improved areas of
technology have been identified where prograﬁmés[édurses will be

supported under the scheme., Some areas are shown in Table 2-4.

Table 2-4 New/Improved and Specialized Fields of Technology

Energy Engineering

" 1) Energy storage techniques
'2) Nuclear engineering

3} Extra high voltage D.C. transmission

&) Fuel efficient I.C. engines

5) Solar eneérgy based heating and cooling systems
6) Wind energy system

. 7Y Sea-bed mining

8) Magneto—hydrqdynamics, Plasma engineering

Computer Technologies

1) ‘Automation & robotics

2) Computer applications in communication system
3) Computer integrated manufacturing

4} Computerized industries and process control
5) Computer applications in office automation

6) Expert systems, Space engineering

Electronics and Telecommunication

1) Satellite communication. system

2) Digital communication engineering
3) pPhotonics (Opto-electronics)

4}y Molecular electronics

5) Super conductors

6) Engineering application of lasers

. Ergonomics’

1) Biolengineering (bio-mechanics, bio-electronics)
2} Bio-chemical engineering
3) Genetic engineering

. Military Technology

1) Rocket & missile technology

. Environment Technology

1) Water resources development

2} Recycling & waste utilization

. Industrial Technology

1) Membrane technology
2). Cryogenetic engineering

'3) Food preservation technology
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8. Materials Engineering

1) Packaging technology

2} Petro-chemicals

3) Composite materials

4) Low cost: hou31nglbuilding maLerlals

9. Resource Development Technology

1) Ocean englneerlng

2) Remote sensing & applications

3) Frontiers of fisheries technology

4} Ocean engineering, Off-shore structures

10. TfansportétionkTeéﬁnology

1) Mégnetic levitation techniques in high speed traﬁspprtation

11. Others

1) Urban development plannlng

2) Appropriate technology for rural’ development

3) Management education for small scalelunorganlzed sectors
4} Tribology } o .

The support for the thrust areas of technlcal educatlon during

Seventh Plan period is shown in Table 2- 5.

Table 2-5 Summary of Project Supported During Séventh_?laanégiod:

Project Amount. .

Thrust Area . .| supported’. | disbursed
' _ . (Rsa lakhs)
1. Emerglng Technology 458 o I 5733;51_:”
2. Areas of Weakness 347 - : 3930.00 .
3. New Programmes ' 67 B S1122.15.
Total . 862 i 10785.66.
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2.3 Outliﬁes_of the College of Engineering, Pune’

2.3.1

General.

:Thefﬁ;édéceésor of the College of Engineering, Pune was established

in 1854 by the 3r1£ish-1ndian Government in the southeastern part of
Bhawani Peth in Pune aé g training schoel to produce young Indian
civil and architectural engineers. It is one of the oldest schools

infthetpéuntfy{ ‘It moved to the present campus along the Highway

" No. 4 in 1865. In 1911 it became the Gollege -of Engineering, Pune.

2.3.2

A cooperative scheme with Bombay University started in 1912 and with

Pane University in 1949 in order to raise the academic level of the

“0011egé. At the initiation it had only the department of civil

engineering. In the course of these developments, other departments

~such as electronics & telecommunications, mechanical engineering

etc. were set up. 1In 1965 the department of instrumentation engi-

neering was set up and the master’s courses were opened.

Thé_preseﬁﬁrcﬁmpué is situated between River Muta and the railway in
the noﬁﬁherh_pa:t of Pune. The highway No.4 runs through the center
6f-th5'campﬁéidi§iding it into two parts. The area is of 15 ha. and
there are:il'ﬁajor buildings; The campus is flat and surrounded

with many trees. - There are other two sites for the future expansion

of the College; one across Muta River and the other adjacent to the

présent campus. The major buildings are the main building, the

'electroniCS'&'téleéommﬁnications department building, the electri-

cal ehgineeringfdepartment building, the instrumentation department

'building;'thé librafy( ASJOOOIbooks and 200 journals) etc.. The

total area of the buildings is more than 23,000 square meters. In

"the'neighbofhood'df the campus there is a dormitery of 273 rooms
' accomModating 655 male students and 18 female students.
'Organiiation and Outlines of each Department

VThé-Gpllege.is a State college and undex the jurisdiction of the

,'Bufeau of Engineering Education of Maharashtra State. There are two

divisions under the principal; education division and administration

division. The education division consists of departments which have
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undergradﬁate as well as mastet courses such as gle@tro@ics'&_tele-
cémmunicaﬁions; metaliurgy'etc};-a department which has only the
master’s course'(ihe'departmént of urban.engiﬁeering);_dgpaxtments_
which are chaired by a professor or associate professor; and depart-
ments which ﬁéva.dnlyiléctu:ers. 'These_organizatioﬁs.are shown in
Fig. 2-2 and Table 2-6. - The numbef of students, ﬁgachiﬁg-staff by.

academic status and academic degrees are shown in Table 2-7,

The College of Engineering, Pune is affiiiated to Pune University

since the latter was éqtablished in 1949. 1)

In the period of 136 years of its existence and through 77 years of
its university affiliation, it must have sent ocut at least 15000

graduate professionals. Their main position is as follows.

~-Mgchineryiﬂanufacturing. o : Y
Electrical Power f o 172
Electrénics and Computer ‘ 137
.Steel, nonferrous and Construction Haterials' 112

. Constructidn and Engg, _ . SERERRPRR S
Higher Education ' : o : 132

1) Affiliated colleges

There are several types of universities. Thé first_type is
universities:ﬁhich conduct'ﬁndéfgradﬁaté and postgraduéte
teaching as well as research. The second type is universities
which have large nuﬁber of,degree‘colleges_affiliéted to. them
giving underéradua;e édﬁcgtion, in some caées,alsb'giving__
postgraduate teaching énd_reseafch, and ovefééé:fhe acaﬂeﬁic
standards of the affiliéted.éoilegeé, .The College of Engineer-

ing, Pune is one of the affiliated colleges of Pune University.
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Fig 2-2 Organization

Chart of the College'of.Engineering, Pune
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Table 2-6 List of Departmeﬁts and-Enqineerihg'COurses

r T
|{Under- |Master
|graduate [course
|course | -

Dept. of Electronics & Telecommunication| o o

Dept. of Metallurgy o o

Dept. of Electrical Engineering o o

Dept. inlnstrumentétion'and Control 0 o

Dept. of Givil Engineering o )

Dept. of Mechanical Engineering 0 o

of o 6h1y'mastef2CQurs&

Town Pléhning_ 

Structural Engineering

p:éVidéS}éﬁurse‘tQ
Dept.” of Civil Eng.

pfo#ideéﬁé@ﬁrﬁés,common
to the'first.year and
to Dept. of Mech. Eng:

rovides courses to

e = b

e e e e e e e —— e e e e e L e S e p

e e b e b . b e e e i e e o e o e s e e wad  as r—  —e  rme e  — — e

Dept. of Soil.Engiheering ﬁ
s Dept’. of Struct. Eng.

Dept. of Geological Engineering common to all Dept. . |

| - S
|Dept. of Physics ditto -l

| o — —
|Dept. of Mathematics ditto ' '[
b N S S
|Dept. of Chemistry ditto |
F—— . —
Dept. of Economics ditto |
| : _ 4
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Table 2-7 Standard Intake

Students |[Enrolled Students | Teaching Staff . F Yoor
; - Teaching|Area of
BE .| ME |ist |2bd |3rd |4th Post ~-Degree |Staff |of major
el Yeo |Yro |Yr, - — - Total Build-
1 ' ProflAssat, |Lec—|PhD} WS] BA ings
_ o - : Pro_f. turer
Dept. of Electronics |Dept. of Electronics. | 60| 24 70] 7a] 69] 3] a4 9] 1] 7] 8 16| 4,30
- |& Telecommnication |& Telecommnication /| - . e : : -
Dept. of Metallurgy |Dept. of Hetallurgy |~ 60| 12| | 68 3] 77| 2| 4| 3] 3] 3] 3 9] 2.215
Oept. of Electrical |Dept. of Electrical | 60{. 12 76| 7ol 700 4] 5| 18] 2|18 7 27 1,009
Eng: - o ] ) . ) . 3
[Dept. of Instrumen- |Dept. of Instrumen- | 30] - | 479 40] 36/ 38 1| 1} 4] -] 3| 3 61 1,000
tation _& Control tation .. -
| |Dept. of Civil Eng. | 1 aj 10] 3] 8 2 13 | 3,119
Dept. of Civil Eng.|Dept. of Town Plann‘g| 120] 44 133f 136 136| 3| 1] 1] -| 3] - 3 300
o Dept. of Strict. Eng. i al 2| 7] 3] 8 2 13 ] 1,017
: " - " ; " f
Dept. of Mech, Eng. |Dept. of Mech. Eng. 1204 12 1514 152] 134 4 T 9] 3| .8] 8 20 1,000
: ] Workshop - i ) 1 - 301 w2
. - i
Others - e ol -l o] <2 3 on] sfwf 3| 32| 7.3
Sub-total 450{ 104} 479 519] 533] 52a{ 23] 31 | 75] 19] 70] 40
Total. 2,237 129
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(1)

(2)

(3)

(4)

Department of Electronics & Telecommunications

This_depaftment is a priority dephttment;in the expansion
project: .1t provides édﬁcatiéﬁ in-electtonics, telecommunica-
tions, informaticsy controls and computers as well as conducts
research into these ftelds, There are computers made in Indla,
but in other flelds mainly theory is taught using obsolete

equlpment ({ e.g. vacuum’ tubes), 1 plans to provtde educatton

" in the latest technology by introducing new equlpmentf

Department of Metailurgy
The curriculum is similar to the one in international level.
The study in the master’'s course is mainly on materials includ-

ing plastics.

Departmént of Electrical Engineering

‘This depaftment is the oldest'one in thé'field'of'eiéctricity

and pr0v1des education in generatlon, transmlsSLOn and dlstrlbu-
tion. It is now glVlng courses in new technologles such as hlgh
voltage D.C. transmission, power electronics,: low cost automa-
tion etc. However, they are limited to théorétical educatisn
since available equipment is obsoclete. Equlpment assembled by
the teaching staff themselves are used ( e.g-. robot

manipulator).
Pepartment of Instrumentation

Thi§ department was branched off from  the Department of Elec-
tronics & Telecommunications. Emphasis is plaéed on edﬁbation
and research into instrumentation and measurement and éontrol of
plants etc. The demand for.thié field is rapidly incfeaéing;
Research and development on biomédicéi electronics instruﬁents
are active and included in priority allocations. Especially

suppert to the development of sensors is strongly requested.



(5)-Department of Clvil Engineering

This is the oldest department and has the largest number of
'stddents.;lt-covers civil engineering, architecture, town plan-
" ning, structural engineering, hydraﬁliés,geplogy, environmental
engineering and traffic engineering. The Department of Struc-
o tural Engineering and the Department of S5¢0il Engineering com-

prisé part of the Department of Givil Engineering.
(6) Department of Mechanical Engineering

Equipﬁeﬁt'for intefnal‘cdmbustion, fluid-experiménté and materi-
al expériments'is very old. But students in the master course
are active in research. A journal for publishing research by
students exists for more than 20 years. The workshop is part of
“the déﬁaftmént End'dcing'résearcﬁ into precision measurement,

machine tools, machining and robots.

2.3.3 Maintenance Cost

.The budgé£ to_covef the running cost is provided by the Maharashtra
 State Government. The amount and its breakdown is shown in Table 2-
8. The maihﬁenance cost of the buildings is provided by the Public
Works Ministry of the State and is not included in the yearly budget
of the Gollege. The costs of exténding and renovating buildings,
the purchasing costs of eguipment and books and the costs of estab-
'lishing a new research institute etc. of the four state Colleges of
Engineefing-are estimated to be 424 million Rupee in the Eighth Five
Year Plan. The purchasing costs of equipment and books of the four
State Colleges of Engineering are shown in Table 2-9 for the past 6

years.



Table 2-8 The Budget of the College of7Enginéering, Pune
- uniti million Rupee

Year - 1989 - 1990 1991
Item e
1. Salary & wages : 18:8 19.6 27.5
2. Administrative (including - 1.2 1.8 © 1.8
water, electricity) e R S
3. Subcontract: 0.45 0.6 " 0.6
4, Tax 0.4 0.4 - 0.4
5. Equipment & materials : 0.9° e B okl 2
6. Facilities(including books) 6.0 ‘8.8 17,3
7. Publications 0.35° 0,45 CE0V45 Y
8. Moving 0.07 0.08 0.09"
Total 28.17 | 31.03 49,34
| . 2

Note: The maintenance costs of buildings are not included.

Table‘z-é The Budget for Pﬁrchasiﬁg Equipment and Books
‘of four State College of Engineering

in Maharashtra

unit: million Rupee -

| year 85 86 87 88 89 90

Total Budget 20 20 23.5 | 3% | 36.4 | 42

Sourcei Dlrectorate General of Technical Educatlon.
the State of Maharashtra
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2.4 Background and Contents of the Request
2.4.1 - Background of the Reguest

India;has_placed great'impqrtanCe on education since it started the
First Five Year Plan after the independence -in 1947. As the result,
education institutions and students remarkably have increased in all

educational sectors and the educational-lével has heen raised.

As mén;ioned in ﬁhe previous section, since the adoption of two
basic national -education policies , the Resolution on National
Pdiidy of Education in 1968 and the National Policy on Education im
1986,' the education policies and systems have been critically ap-
praised-and-evaluated and the results have been incorporated in the
successive - Fivé Year Plans. The technical education sector is ex-
- pected * to contribute more to the national economic development,
especiéllyﬂto'loﬁalraﬁd'régibnal development, and to bridge technol-
.ogy gaps with reference to advanced countries in crucial areas of
industrial téchnoldgies. These points are more stressed in FEighth

Five Year Plan started-in April 1991.

.In these: circumstances, the Bureau of Technical Education of the
wMiniétryw of - Human . Resource Deﬁelopment- instituted in '1987/1988
1schemeé;df Thrust Areas of Technical Education Achievements compris-
ihg'ri) Streﬁgtheniﬁg-of Facilities in Crucial Areas of Technology
where Weaknéss _exists; 2) Creation of Infrastructure in Areas of
Emerging Technologies, and 3) Programmes of New andfor Improved
Teéﬁnologies' and Qffering New Courses in Specialized Fields, in
Colleges - of Engineering which are expected to play a major role in
the tedhnical'education sector of natiopal technological 'develop-

HEnt ‘Programmes.

“ -Hoﬁe€ér, ‘the funds allocated £o~implemént the programmes mentioned
ihnthé:previOus‘seCtion«&re-still not enough. Equipment and facili-
',Eiés_ are not-enough to expand and strengthen engineering education
‘which can producé'engineers who haﬁe magtered advanced pfoduction
technology and can contribute to the promotion of the local indus-

tries.



2.

4,

2

For these reasons mentioned above, the Directorate General of Tech-

nical Education of the Ministry of Human Resource Development re-

quested a Grant-in-Aid of the'Japaﬁesé Government for the improve-

ment of educational and research equipmeﬁt at the College of - Engi-

neering, Pune in Which.the quality . of the  teaching - staff and

students is high. This College is in Pune and is the oldest educa-

tional institution in Maharashtra State which produces about 30 % of

the GNP of India.

Contents of the Request

(1)

(2)

Objective

The Indian Government started the Schemes of-Thrust--Areas. of
Technical Education Achievéments-in 1987/1988 to ﬁpgrade “the
quality of its technical education and the College of Engineer-
ing, Pune is included in this programme $ince 1990. The Modern-
ization_Programme of the College of Engineering , Pune consists
of the improvement of eguipment for teaching and  research;
renovation, expansion and new construction of buildingé; estab-
lishment of new undergraduate as well as master coursés;- estab-
lishment of research centers;'and.increasérof facuity and - sup-
port. staff . It is expected to be.completed during the Eighth
Eive Year Plan. -After the completion'the-0011ege is-expeéted to
become one of the Deemed Univéréities which are still a few' in

number.

Implementing Agency

The implementing agency is the College of Engineering, Puné
which is in Pune, Maharashtra. The upper level supervisory
organs are Bureaun of Technical ‘Education, Maharashtra State ‘and
the Difetﬁorate General of Téchnical Education, Ministry of
Human. Resource Development. These two organs are to-.supervisé

the operation and maintenance of the programme.



{3) Plan

The outline of the plan is shown in Fig. 2-3. It is planned to
improve the technical educstion, train engineers in high tech-
nology fields who .can contribute to the development of ecoﬁomy
and society of India after graduation, improve research capabil-

ities in high techﬁology areas and to become a deemed universi-

ty.
1) Improvement'of Curricula

Curricula of undergraduate courses in 6 departments will be
revised. Especially experimental units will be increased in
accordance - with  improvement programmes in the technical

education sector in India.
:2) Establishment of New Master Courses

Thé_ following courses will be established to respond to the

needs in high technology areas.

Phase 1: biomedical engineering, computer technology, mate-

‘rial engineering
‘Phase 2: energy management, electronics, CIM
3) Establishment of Research Centers

In order to establish a system which can contribute to the
development of economy and society in India, especially the
local industries in Maharashtra State, the following three
centers are planned to be set up. These three fields are
among the Crucial Areas of Technology for Removal of Weakness
by Strengthening Infrastructure Facilities and the ones in

which the Collége is strong.
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Figure 2-3 Outline of Modernization Plan of Government Engineering College of PUNE

Modification and
gxpansion of
Laboratorles
(Three Dept's
1991}

Conetruction of:

New Bulldlngs

“{Two Bulldings,

1992, Rs.290 lakh)

Removal of
obeslescent

Fguipment {1991}

Provlsion of
Educaticnal /Research
Bqﬁipment for six
Departments '

(Japan Grand ALd)

Modexnization of
Reseaxch Lab, (1992}
- Commﬁnlcétion Lab.

- Low Cost Automation

% Lab,

- Material Processing
Lab. ‘

{Bquipment cost:
Ra.155 lakh) .

Establieshment of New MHastex

Courga {Phase I)

- Bio~medical Engineering

Establishrment. of Now Mastexr
Cource (Phase II1}
- Bnexgy Management

~ Blectronice Engineéring

- Computer Engineering-

- HMaterlial Science = CIH

Man-Pover Development Plan (1991 - 1994)

Achlevement. of

Axtomonowce Hralo

of Government
Engineering
Collega of PUNE

- Teachlng Staeff (1} merbers)

- Technical Asslistance (9 members)

aas vasraa S PP

Establishment of Research Center in

the Thrust Area

WRVPPRIN DI

- Telematics Center i

- Materlal Science Center

PR TPP PPN

- Propolype Design Center

2—26




Table 2-10 Teaching Staff Development Plan (1991 - 1995)

I T ; ™ T 1
1 11991/9211992/93]1993/94 | 1994 /95|
i % p— —1 i
il. Teaching Staff for Master Course| | I | |
| ~1. Professor | 1 | 2 | - | i
| - Asst; ?rofessor | 1 | 3 ] 2 | |
| - . Lecturer 2 | - 1 - | |
| — | | : | |
| »Grand'Toﬁal'- | 4 | 5 12 | |
| | | | | |
12, Teachlng staff for Degree Course| | | i |
{ - Professor | 1 | 1 | - i - |
| -2. Asst. Professsor: | 1 ] [ A B R
1 Lecturef i 2 i 2 ! 2 | ;
i = E E % { !
| - Grand Total . . o 4 | & | 3 | 3 |
| i i I % {
|3. Assistant Expansion . ! ! | | J
| -1. Programmer /" - 1 1 + 1 | - |
| -2 _ Foreman - | 1 | - | - | - ]
| -3. Tech. Asst. - ) - o 1|
| -4. Electrician’ | - v 11 - & -
| -5. Clerk Typist I T N
| ~6. Jr. Clerk | 3 | 1 1 2 | 1 |
} ! i E i |
| " Grand Total | 5 | 3 l 5 I 2 |
L 1 I | 1 i
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(4)

{i) Telematics.Center

This center is to develop an information system of the
Coliege and expand - digital communication and digital
network services through modernizing the present commmy -

nication engineexing laborétory.
(ii) Material Science Center

This center is to conduct R & D on the new and special-
ty material in the field of microelectronics, optical
devices, compound semiconductors, ferrites, ceramics,

superconducting materials, composite materials etc..
{iii) Prototype Design and Development Center.

This center is to conduct R & D into the utilization of
locally available resources and. provide  technical
services to expand supporting services to local indis-

tries.

The budget for the increase of faculty and support"staff; for
the renovation, expansion and constructibn of laboratories and
class rooms; and for the purchase of par£ of .equipment for
teaching and research is provided by the budget of the Central
Government and the Maharashtra State Government. Major part ' of
addition of new equipment is to be provided by a Grant-in-Aid of

the Japanese Government.
Requested Equipment

The requested equipment includes equipment for experiments _by
the undergraduate students in the Départment of Electronics &
Telecommunications, the Departmeht of Metallurgy, the Department
of Electrical Engineering, the Department of Instrumenitation and
Control, the Department of Civil Enginéering_ (inclﬁding_ the
Department of Town Planning and the.Department of Structural
Engineering), and the Department of Mechanical Engineering

{including the Workshop}, and equipment for research hy _the

2—28



students - in master courses. The requested equipment also in-
cludes the one which will be used in the three planned research

centers.

The details of the requested equipment from the above six de-

partments are as follows:
1) Department of Electronics & Telecommunications

Mainly for student experiments and for research in communica-

‘tion engineering.

- Meaéqrement instrument of field strength (measuring receiv-
er, field strength meter, various types of antenna etc.)

- Equipment for research into communication methods (modula-

- tion analyzer, FM lineaf detector, radio communication

'analyzer etc.)

- Equipment for research inte microwaves (frequency counter,
microwave power meter, standing wave measurement apparatus
etc,)

- BEquipment for communication engineering analysis (spectrum
analyzer, network analyzer, scalar network analyzer etc.)

- Equipment for optical communication (optical fiber communi-
cation test set)

- Equipment for computer related communication {interface
monitor, logic andalyzer, protocol analyzer etc.)

- Equipment for analysis and synthesis of signal waves
(waveform synthesizer, digiteal oscilloscope, analyzing
recorder etc.)

- Equipment for image signal processing {video signal proc-
essing equipment etc.)

- Equipment for measuring electromagnetic interference

(electromagnetic interference test apparatus ete. )
23 Department-of Metallurgy

Mainly for research equipment in the master course.



3)

4)

Equipment for material testing'(fatigue testing -machine,
universal testing machine, ultrasonic hardness tester etc.)
Equipment for metallography and_érystal structure analysis
{X-ray diffractometer, ZX-wray stress analyzer; thermal
analysié abparatus etg.)

Equipment for metal element 'anélysis {(vacuum: emission
spectrometer, X-ray emission spectrometer, carbon-sulfur
analyzer'étc.)-

Equipment for material processing (vacuum high frequency
induction electric furnace etc.)

Equipment for metal smelting and casting (ultrasonic flaw

detector etc.)

Department of Electrical Engineering and Control

Mainly for 'lahoratory practice and research equipment by

undergraduate and master course’s students

Equipment for high voltage technology (power line multi-
transducer, high voltage impulsé generator, High voltage
D.C. transmission simulator etc.) )
Equipment : for power electronics (digital electrometer,
digital oscilloscope, C and tan delta measuring bridge
etc.)

Equipment - for low cost automation (self -learning robét

trainer, analog oscilloscope, digital memory etc.)

Department of Instrumentation and Control

Mainly for laboratory practice and research _equippmente by

undergraduate and master course students

- Equipment for industrial instrumentation (single loop'

programmable controller, smart.field communicator etc.).

- Equipment for biomedical engineering.”(arbiirary waveform

generator, portable digital calibrator, electro myographic

unit with accessories etc.)
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3)

‘Department of Civil Engineering

Mainly for research experimental equipment by

- undergraduate and master course students in the

6}

Department - including the Town Planning and the

Structural Engineering Departments

_--Equipment for measurement of air pollution (gas chromato-

graph, UV absorption spectrometer, portable gas monitor
etc.)

--Eqﬁipmént'fdr Townn Planning (traffic volume counter, slide
projector with sound systems etc.)

- Equipment for strﬁctﬁral experiments {computer controlled

universal material testing machine)
Department of Mechanical Engineering

Mainly for experimental eguipment by undergraduate and

master course students and for assisting industry

- Equipment for CAD (X-Y plotter, computer data logger,
portable FFT analyzer, etc.)

X Equipinent for machining.(3~dimensi0nal coordinate measuring

-.m&chine, tﬁin, spindle CNC chucker, aute loader & robot
etc.)

- Equipment for control experiments {vibration tester, pneu-
matic transducer theory appasratus, servo controlled equipé

ment etc.)












CHAPTER 3 OUTLINE OF THE PROJECT

Ohjective

The Indian Government has allocated a relatively big proportion of the
national budget to the education sector recopnizing the importance of
human resources development to the economic development of the coun-
try. Consequently the number of public educational institutions has

rapidly increased.

However, many subjects and experimental practice which are given at
most engineering colleges except a few have no more matched with the
recent technological progress in industry. The deterioration of the
facilities and lack of equipment for engineering experiments in ad-
vanced technological fields are also preventing engineering colleges

from providing proper engineering education.

The College of Engineering, Pune, is one of the oldest englineering
colleges in the country and is situated in the area where industries
are developing rapidly and the needs for advanced technical education
are high. Bombay is also in this area. In these circumstances, the

modernization of this College has become an emergency issue.

This project aims at upgrading the quality of the engineering educa-
tion at the College of Engineering, Pune and strengthening its role in

ieading the development of industries.



3.2 Review of the Request
3.2.1 Wecessity and Verification of the Project

This project will be one of the ma jor components in the modernlza—
tion plan of the College of Engineering, ‘Puneg which is part of the-
Schemes of Thrust Areas of Technical Education Achievements in
Seventh flve,Year_Plan based on "the Resolution on the National

Policy on Education®.

The modernization plan of the College of Engineerlng, Pune ‘is in-
tended, as mentiomed in sectlon 2.4.2, to modernlze its laboratories
by removing outdated equlpment, renovating and expandlng "the labora—-
to:ies,'introdocing'neo equipment'for*experiments=éod"praotice_by'
students and forfreséarch'by_master:course'strodonts'and teaching
staff, thus to upgrade the quality of technical education and to
strengthen the reseaxch activities in advanced thechnology fields,
and to contribute to the economy and society through providing Pune
‘area with high quallty engineers as well as with dissemination of

the R & D expertises.
As shown in Table 3-1, this project will;

(1) directly benefit about 130 teachers and about 2300 students in
the six target departments of the College of Enginéoring; Pune and
provide the area of Maharashtra State around boﬁbay and Pune with

about 450 gradnates (bachelors) and about 150 mastérs

(2)y contribute indirectly.to the promotioﬁ of industries in. tﬁé
region since most of the graduates of the College will get Jobs in

private and publlc sectors in Maharashtra State,
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.2,

3.2,2 Review of Ihplementation and Operation Plan

The Plan is to be implemented under the scheme oflopgrading plan of
the Government Gollége of Engineering, Pune. :Totgl project cost is

estimated as below.

~—| Recurring cost 3 Cost: Rupee in Million

- :
[Total project cost
L. ' :

17.5

—iConstructlon cost
;29

L] —] Indigenousliy purchased
| jequipment cost
1o} 135.5
L Equipment |
S | i
L {Requested equipment ‘cost

The project cost includes expansion and modernization of laborato-
ries, establishmént of. reséarch centers, establiéhment of new

courses for computer englneerlng, materlal science etc. In consid-

-eration of quantlty and function of equlpment to be prov1ded to the
‘College, small amount of ;ncreaSe for electrlc;ty aod material shall

be considered. Meanwhile, total budget for expEnditure iﬁciuding'

utility and maintenance cost was 3 Mllllon Rupee, in 1992, therefore
there is no 1nf1uence on the operatlon due to the additional running
of equlpment Total numbers of teachlng staff of the College is
129, consisting of 19 members of doctorate (152), 70 members of

masier (54%) and 40 members of Bachelor (312).

In addition to these teaching staff, all most all technical assist-
ants is bachelor grade, there is no problems to utilize these equip-

ment from Japan grant aid,

Relation to the National Plan

The modernization plan of the Colleége of Englneerlng, Pune is 1n”ﬂ
line with the Schemes of Thrust Areas of Technlcal Educatlon
Achievements of the Mln;stry of Human Resource Development-mentloned-

in Chapter 2 and is to be carried out in the crucial areas identi5
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fied in the Schemes., The interrelation between the said crucial

areas and the target departments of the College is as follows.

{1) Crucial Areas of Technolopy Identified for removal of Weakness

by Strengthening infrastructure Facilities/Diversification of

Courses

No. CGrucial Area Related departmeént in the College
1. Computer Science/Technology Dept. of Electronics
: & Telecommunication
2. Electronics Dept. of Electronics
' " & Telecommunication
3., Instrumentation Dept. of Instrumentation
and Control
4, Material Science/Technology  Dept. of Metallurgy
5. Maintenance Engineering Workshop
6. Product Development/Design
7. Bio-Conversion Deptﬂ of'Instrumentati0n
' and Control
8. Ergonomics' . bept. of Instrumentation
: and Control
9. Maﬁagement Science & all target Departments
Entrepreneurship
(2) Emerging Technologies Identified for Creation of Infrastructure
No. Emerging Technology Related depatmént in the College
1. Laser Technology Dept. of Electronics
& Telecommunication
2, Informatics Dept. of Electronics
& Telecommunication
3. Telematics Dept. of Electronics
& Telecommunication
4. Educational Technology all target Departments
5. Computef Aided Design/ ‘Dept. of Electronics

Computer Aided Manufactur-
ing '

& Telecommunication




Dept. of Electronics

6. Microprocessors
' : & Telecommunication =
7.  Robotics and Artificial _Dept. of Mech. Eng., .
Intelligence Dept.,. of Elec¢tronics
& Tele communication,
Dept. of Electrical Eng.
8. Energy Science Dept. of Meph; Eng.
8. - Transportation Engineering . Dept. ofICivil Eng.
10. Micro-electronics Dept.-of_Eléctronics
& Telecommunication
11. Remote Sensing Dept. of Electronics
' & Telecommunication -
12. . Atmospheric Science Dept. of Elecﬁrqnids
T & Telecommunication
13. Reliability Engineering Deépt. of Electrbniés
' & telecommunication
Dept.:.of Electrical .
Engineering - - - .
- bept. of Mechanica
"Engineering - '
14, Environmental Engineering Dept. of Civil Eng.-
15, Water Resource Management Dept. of Civil Eng.
16, Optical Communication & Dept. of Electronics:

Fibre Optics

& Telecommunication




(3) Programmes of New/Improved and Specialised Fields of Technology

1}.
2)
3)

- &)
5)
6)
7)
8)
9
10)
ALy
12)
13)

14)

15)
16)

17).
18).
19)

20)
21),
22)
23)
24)
25)
26)
27)
28)
29)
30)
oL 3L
32)
33)
34)

35)
36)

Energy Storage Technlques

Blo Engineerlng (Blo«Mechanlcs, Blo Elecronics)
Automatlon,&,RobotiLs_

Digital Communication Engineering

Satellite Communication System
Compqperilntegrated Manufacturing (CIM)
Computerised industrial & Process Control

Nuplear Engineering

Magnéto—Hydrodynamics & Plasma Engineering

Rocket & Missile Technology

Remdte Sensing &.Applications

Water Resource Development

Membrane Technology (e g Desalination of Sea Water)
Bio-Chemical Engineering

Genetlc Englneerlng

Reeycllng & Waste Utlllsatlon

Urban Development Planning _

Engineering Applications_of Lasers
Engineefing Applicﬁtions of Ultrasonics
Packagzng Technology _ .
Approprlate Technology for Rural Appllcatlons
Petxo—Chemlcals

Tribology _

Photonics (Opto—electronicé)

Molecular Electronics

Cryogenic Engineering

Extra High Voltage D.C. Transmission

Composite Materials

Materials & Technology of Low Cost Housing
Fuel Efficient I.C. Engines

,Solgf_Energy based Heating and Cooling Systems
Autémated Microhydel System

wlnd Energy System _
Computer Appllcatlons in Offlce Automation
Expert Systems & Space Engineering

Superconductors & Cermets
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37) Magnetic Levitation Techniques in

High Speed Transportation '
38}'OCEan.Engineeriﬁg, Off-shore Structures
39) Sea-bed Mining =~ _ '-_
40) Frontiers of Fisheries Technology (Marine Fisheries)
.41) Food Preservation Technology' ' |
42) Management Education for

43) Small ScalelUnorganised Sectors
Review of Reéguested Eguipment
As mentionéd_in Section 3,2.3; the_nationalTplans'intend the im-

provement and expansion of technical education and R & D in advanced

technology'areas}"Howevér, the present College is not yet ready to

undertake research in these areas. The equipment is obsolete and

not efficient, its quantity is not'énough and the types'and_kinds
are limited. There is no-équipmenttfor énginéering research in
advanced technology. The first sﬁep'is to improve its facilities
and ﬁaanWer-in order to function as a core technical educational
and research.institution'iﬁ'the'advanéedﬂﬁéchnOIégf in:Maharashtra
State. The eéuipment_is requested for réalizingzﬁheée purpoées of

the College and selected based on the following considerations.
1) For experiments by undergraduate students
- to replace obsolete one-
-~ to augment functions which have been lacked
- one which is necessary to start new subjects
2) For research
- equipment which makes it possible to challenge research which

has not been undertaken so far due to lack of thipﬁént

- equipment which makes it possible to lautich new themes



3) For support to industries

equipmént to provide standards with more precision
equipment which makes it possible to support development of

new products

The évaluation of individual departments are as follows.

(1) Depaftment of Electronics & Telecommunications

1) Background

“The dgpartmept‘is the first priority in the project. 1In
advanced'couﬁtries the progress of electronics is remarkable
and application of electronics constitutes basic almost all
engineering fields. As a result application of electronics
has a characteristic feature to each disc¢ipline. This has

resulted in branching of an electronics department into

~departments of communications, electronic engineering, com-

2)

puter & control engineering, image processing engiﬁeering,
electromagnetic environment engineering etc. The development
of these various branches of electronics engineering is
indispensabie to the development of industries in India and
is givén a prioritfiin university education and research. In
India, a department of electronics has not yet branched off

and so this department must cover wide ranges of electronics.
The Present Situation of Facilities

In thé undergraduate courses, basic education in experimental
subjects are provided. Although the equipment available is
0ld, for example a vacuum tube type of thirty years ago such
as klystron oscillétor, it serves for understanding of prin-
ciples and theories since it anyway generates electromagnetic
:Waveé.f‘Howévet,-ﬁhese old type instruments are no more
.produced-by the manufactures and it is difficult to obtain
parﬁSi Some o0ld type instruments are not suitable for educa-

tion of recent technology, for instance, waves from a klys-
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3

tron are phase-unstable and not suitable for PCM communica-
tion. There is no equipment for recent technology like

optical communication. Only the theory is taught,

There were a number of support services for industry in the

past (more than 20 cases). These support'serviges were.

~successful to the extent that could be attained at the tech-

nology level at that time,:bﬁt could. not meet further re-
quirements. the College intends to upgrade the services to
those made possible by present technoloqu The in@ustries
request upgrading these services. If the College succeedé_in
upgrading its suppott ser#ices, more deménds willtarise.
There are many requests from industries for calibrations. But -
thé College lacks endugh equipment,to'bé_usedﬂas:étandard for -
calibration._ In the fieid of electronics too it is neéessary

to have equipment to be used as standard for calibration.
Expansion Plan

This department deals with many subjects which are dealt with
by different departmeﬁts_in advanced countries. There are
specialized courses corresponding to subject fields. "It is

planned to strengthen all specialized courses.

Course -

Communication Engineering electromagnetic waves, especial-
ly, microwaves, modulation,
demodulation, -etc. '

Control Engineering power electronics, control
theory, microcomputer control
system |

Image Processing _ LY engingefing. digital image

Engineering . processing (theory), waveform
proceésing:
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Computer Technology ' personal computer (PC-XT), com-

puter system, CAD,CAM etc.

Electronics Engineering circuits, circuit network,
elecﬁrohic devices, elective:
signal wave analysis, bptical
communication, electromagnetic

‘environment

The improvement of laboratories, and the establishment of new
?enters_and new courses are listed as follows. These pléns
are natufél‘deveiopment of the GCollege and the full use of
the requested equipment will have substantial effects on

improvement of education and research at the College.

Expansion Programme

Phasé_I

% Iﬁprovemeht of Communication Laboratory

* Establishment of Telématics Center

* Estébiishmént of Computer Technology Course

(undéfgraduate and master courses)

Phase II
% Establishment of Electronics Engineering Course

(master course)
"4) Operation and Maintenance

The running cost of electronics devices is in general low and
is consideréd to be eiectricity charges only. The electrici-
ty charge is oniy 3.4 Rupee for ten hours use. The cost of
édhsumableS'éuch as floppy disks, papers and ink is also

nééligible. At present, repair is done by themselves.
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However, repair of high quality eqiiipment as requested must

“rely on outside factories through sales agents. Usually' MTBF

of electronic devices is more than 20,000 hours and the

repair cost is not seo high.

‘Contribution to the Begion

As mentioned in 'a paragraph on'suﬁpoft'to industries; 1)
contribution to more difficult develépment projects will be

made possible, and 2) calibrationIServices will be realized

‘using more precise standard.
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Table 3.2

Present activities of Dept. of Electronics
and :Tele~communication

Contents

Main EQEipménts

MiCrowave'Engineering

Curriculum  Mic : - Electronic cbunter - VSWR Meter
Stu?y of basic microwave - Microwave PﬁWer'Me;er
englneering ~ Microwave Sources
: T - ‘Microwave components
Power Electronics - Waveform Synthesizer
Study of basic electronics _ ' '
for motor and actuator control
Pelévision Engineering - Video Signal Processing
Study of TV signal and Equipment :
theory of TV set : : o
Comguter Englneerlng - Interface Monitor
Study of software with - Logic Analyzer

- personal computer - Protocol Analyzex

 Optical Fiber Commnunication - Optical Fiber

. Study of basic optical Communication Test Set Up

_ flber communlcatlon '
Résearéh'":_ercrowave Oven - Electronic Counter =

"Research and development of
* high powermicrowave for :
-agricultural and industrial

appllcatlons

Astronomlcal Measurement

Observatlon of 1onosphere

and electromagnetlc energy

'Eléctromagnetic’ Interference

Minimization Technigues
Countermeasurement of

-electromagnetic  interference

from eléCtrOnic;équipment

'Electronlc Scannxng Antenna

sttem

_Study of hlgh frequency

englneexlng

Modulatlon and Codlng Scheme
Study of - modulation and -

'codlng for hlgh resolution TV

‘Voice. Synth331s'

Study of making aft1f1c1al

“voice with synth93121ng audio-
_signal

Video Slﬁnal Procéssing
Study of processing '
techniques with

digitizing

- Microwave Power Meter
- Microwave Sources
EMI Test System

- Measuring Receiver and

Field Strength Meter

~ Antenna - Spectrum Analyzer
- EMI Test System

- EMI Test System

- Radio Communication

- Microwave Power Meter
- EMI Test System

- Waveform Synthesizer

- Video Signal Processing

- Waveform Synthesizer

- Video Signal Processing Equipment
- Spectrum Analyzer
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Contents

Main Equipments

Collaboration

FM Transceiver System

Digital Data
Communication-

Recording of Cassettes
Auto Field Strength
Measurement

Wire Antenna System

Telemetry System
Microwave Source Using
Klystron Tube

U.H.F. Transmitter
U.H.F. Transmitter

Low Noise Front End
Amplifier

Microwave Band-Pass
Filter

Microwave Directiona
Coupler :

Microwave Power
Amplifier

Microwave Up-Down
Converter

Microwave High Power
Reeliation System

He-Ne Gas Laser System

Slotted Waveguide
Antenna

Microwave Tracking
Antenna with
Auto-Measuring System

Selftuning P.I1.D.
Controller

Micro Processor Based
Cable-Harness Tester

80286 Based Simultaneous
Control of Six-Axis
Robotic Manipulator

Modulation Meter

¥

Protocol Analyzer’

t

- FEMI Test System

- Power Meter
- EMI Test System

I Test System

~ EMI Test System

- EMI Test System

Spectrum:Analyzer
Microwave Sources
EMI Test Systém

[}

- Microwave Sources.
- EMI Test System

- Spectrum Analyzer
- Microwave Sources

Measuring Receiver
Field Strength Meter

- Field Strength: Meter

- Spectrum Anﬁl?zer.-—

- Antenna

Radio Communication Analyzer, etc.
Logic. Analyzer - Interface Monitor

- Video Signal Processing Equipment

- Spectrum Analyzer . - Network Analyzer

Power Meter ' - VSWR Meter

- Spectrum Analyzer - Network Analyzer
- VSWR Meter

- gﬁectrum Analyzer - Network Analyzer

- Radio Gommunication Analyzer

- Radio Gommunication Analyzer

Network Analyzer

~ Power Meter

Nétwork Analyzer
Power Meter

Network Analyzer

- Network Analyzer

- Power Meter
EMI Test System

- Microwave Sources

- VSWR Meter - Power Meter
Network Analyzer - Microwave Sources
VSWR Meter - Power Meter

- EMI Test System

- SPecfrum_Anaiyzer --Network Analyzer

Microwave Components

~ EMI Test System

Optical Fibre Communication Test
get Up :

- Spectrum Analyzer

- Microwave Sources

Microwave Power Meter
- Network Analyzer

Spectrum'Analyzer
Microwave Power Meter
Microwave Sources - Network Analyzer

- Ldgic Analyzer

Digital Oscilloscope

‘Logic Analyzeér

Digital Oscilloscope f.

Logié'Analyzef'.
Digital 0Oscilloscope
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{2) Department of Metallurpy

The requeéted equiﬁment is for undergraduate student experiments
which are practice subjects in the curriculum, for study of
master coutse’s student, and for testing contracted by indus-
tries and cooperative research with industries. The experimen-
tal themes of undergraduate students, research themes of teach-
ers and master course students and support services for indus-
t¥ies are summarized in Table 3.3 in relation to the major

requested equipment.,

This department is preparing the establishment of a new course
in material science which is a crucial érea of technology in the
nodernization plan of the College. It is also playing a leading
_rale-iﬁ_the establishment of the Material Science Center. It is
necessary to replace obsolete equipment with the latest type and
to add equipment for testing and research in the research fields
“and the student experiment subjects mentioned above. It is
_appropriate to provide various material testing machines, X ray
gialitative and quantitative aﬁalyéers , vacuum induction type
electric furnaces, heat treatment_teéters etc. in view that this
department is active in R & D of heat resisting steel, special
steel like hard alloyed steel and composite materials, and is
preparing the establishment of new courses and the Material
Science Center. The maintenance of equipment is the responsi-
bility of teachers in charge and a few support staff members.
The management and technical care regarding maintenance is in
" good order. - The maintenance of requested equipmen; will be done
in tﬁe_éame way. Technical ability of maintenance is enough.
The electricity consumption is estimated about 1,400 KWh per
month and there is no problem with the running cost. The con-

tents of the requested equipment are summarized as follows.
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Table 3.3 Present activities of Dept. of Metallurgy

Main Equipments

Contents
curriculum Material Test ~ Computer Controlled UTM
Mechanical test of - Fatigue Testing Machine
metal and plastdic :
Metallography, Crystal - X-ray Diffractmeter
structure. analyzing - - Thermogravimetric Analyzer
test, metallic element - Vacuum Emission Spectrometer
analyzing test . - X-ray Microanalyzer for SEM
Experiment of metal with | '
microscope, analysis of
crystalline-granular
texture -and qualitative
analysis, quantitative
analysis
Raw Material Treatment - Particle Size Analyzer
‘Practice of ' - -Induction Remelting Unit
pretreatment for ‘ '
smelting
Metal Smelting, Molding - Carbon. Sulphur Analyzer
Heat Treatment - Portable Ultrasonic Flaw Detector
.Experiment of smelting - Auto Sonobard Ultrasonic Hardness
for steel, alloy, - Tester L
nonferrous metals - Microhardness Tester
.Experiment of heat -
treatment
Practice of advanced’ - Digital Oscilioscope
computer engineering, . - Computer Controlled UTM
Analysis with computer : :
of experimental data
Research Study of functional - Vacuum Emission'Spectrometer
metal material ' - X-ray Stress Analyzer
Material strength under - X-ray Microanalyzer for SEM
repeating load - Carbon Sulphur Analyzer
Study of hard metal, : .
refractory special steel,
special magnet alloy
Cold rolling plate - Digital Oscilloscope
Study of metal surface ~ Computer Controlled UTM
texture, smoothness, . :
frow
Collaboration Consigning test- - Strograph

Quality test{strength,
hardness, etc.) of
metal rubber, plastic,
etc, '

- Taber Type Abrasion Tester
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(3) Department of Electrical Engineering

The.main éoncern of the department ié generation, transmission,
distribution and transformation of electric power. The basic
equipment is generators, motors, transﬁission lines etc. Elec-
tric powér suppiy is one df the most iﬁportant cdmponents of
infrastructure. FElectric power engineering includes software
such as a .power SEpply scheme. The power supply in India is not
yet énouéh-aﬁd still unstable. There are many power failures.
In order to avoid excess load, measures are taken to ensure even
consumption by allotting holidays on different days to different
industries. Power supply technology is one of the most imﬁor—
tant technology. In this field, high voltage (above 500 kV)

D.C. transmission is also drawing attention.

The recent progress of semiconductor technology is changing
electric deer engineering, as seen in D.C. transmission. (
semiconductors are more efficient for rectifying action.) Actua-
tors of a puiée motor { It is a motor which is driven by digital
' signals, also known as a slap motor.), an inverter (é device for
converting D.C. into A.C.) etc. are also used commonly in indus-
tries. The technology for converting electricity into ﬁéchan
nical power or energy using electronics devices including
control is called‘power electronics. India lags behind in this
field because human labor is cheaper. However, power control
‘requiring high precision and efficiency is not manually handled.

The future development of this field is highly desirable.

Low cost automation (LCA) is considered a step before the
preseﬁt robots. This is an automation system which utilizes
human POWer where it is advantageously available and utilizes
electricity where it works better than human handling and tries
to gain maximum cdst¥effectiveness. in India there are still
ﬁanyfmachines which use air pressure or oil pressure for con-
trol, but tﬁe précéésiﬂg facilities which use electric energy
will be needed more. The devélopment of LCA technology is
:highly desir&ble.i Electrical gngineering is requested to be

'+ developed as providing a basis to society and industry.
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Education in undergraduate courses is_centefed on introductory
electrical engineering and such basic experiments as A.C.-D.C.
conversion using converters and inverters, cheracteristics of
motors, actuastors etc. For these experlments which are almed at
acquiring basic technique, ammeters, voltmeters,'andlor 0391110—

scopes suffice. Even though meters and measurement 1nstruments
are obsolete and cumbersome to handle, they do for learnlng the
principles. However, these now obsolete instruments were preci-
sion instruments iﬁ the old days and so inadvertent overloading
causes e331ly damages and teachers muet 1epa:r them. New equip-
ment will enable students to touch on part of the latest tech-
nology and to acquire better knowledge and ability to apply it

to the present situation,

Themes utilizing semiconductors dominate reseafcﬁ'reflccting the
recent progress of semiconductor technology. High Voltage D.C.
transmission was proposed and used in some part in the end of
the 19th'century when power transmissioﬁ began. However, it did
not developed as expected because the technology of A.C.-D.C.

conversion was immature at that time. Recently the conver51on
efficiency has remarkably increased owing to semlconductor s
applications and the HVDC transmiseion has begﬁn to draw atten-
tion again. This department too has taken ep several research
themes in this field. So far expected results have not yet been
attained since the available equipment is only oscilloscoﬁec and
some others. . Addition of digital memories, recordecs ete. will
advance the analy31s and design to a greater extent. Beside

these, progress is expected in electronlcs and LCA.

There is no indication of expectations from industries for
technical support services. It may be that the department has
met the needs of the industry by producing engineefs_in the
operations and maintenance of.power.plaﬁts end:subéteﬁidné. :The
demand for technicel support services in LCA sdéh as'providing
cheap robot systems using micrccompﬁters_will iccréaee;'So far
the department has succeeded in the pfoduction of a robct_with
only two joints. Further progress is expected. The demand for

testing services is big and helping the local industries to a



great extent, The service charges are the ones approved by the

State Government.

The equipment requested by the department is mainly for improv-
ing the undergraduate courses. It also includes more special-
ized equipment for three master courses in the depaftment:
Electrical Engineering, Power Electronics and Control Engineer-
ing (LCA). Furthermoré some equipment for illumination engi-

neering is also requested.

Expansion of the LCA Laboratory is under plan. This is a timely
plan for the coming robet age. The equipment for LCA and part
of the equipment for power electronics will be placed in the LCA

Labeoratory.

The equipment to be used in electrical engineering and power
electronics has bigger rated capacity than that of electronics
devices. However, the electricity charges do not amount to much
since the operation time is short. The electricity charges paid
for measurement instruments are in general not expensive. The
cost of consumables like recording paper, ink etc. is negligi-

ble.

At present_the_repair of equipment is done by the support staff
under the instruction of the faculty staff. Part of the re-
gquested equipment is complicated and can not be repaired by the
College staff. The repair of this kind of equipment must be
requested to the manufacturer or the sales agents. The budget
to cover these costs is allotted. In fact, the MTBF of these
high quality'measurement instruments is long (more than 20,000

hours) and the expenses will not run up.

The testing.services will be upgraded by the introduction of new
equipment. Thé_chances of cooperation with industries in the
‘development of new products and new research will be increased
by the introduction of new equipment. Especially automation of
manufacturing processes in the region is expected to be de-

veloped with the expansion of LCA laboratory.



As mentioned above, the equipment requested by'the Depértment~of
Electrical Englneerlng is for the experiments in high voltage
technology, in power electronics, low cost automation and illu-
mlnatlon technology. The department is equipped with ba91c
experlmental equipment to some extent. Therefore._the priorlty

is placed on the expansion of equlpment for powef electronlcs
and low cost : automatlon for research and for support to indus-
trles,_espeCLally for the technical dl&gnOSlS of medlum and
small 31zed J_ndustrles In partlcular, self- 1earn1ng robots and
digital memories to be used in automatlon experlments ‘and R & D

and simulators of electric power. generatlon, transm1ssmon and

distribution for student experiments will be prov1ded
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Table 3.4 Present activities of Dept.

of Electrical Enginnering

Contents Main Equipments

curriculum _Electricqi.Engineerina Power Line Hultitransducer
Study of electric power Multichannel Voltage & Current
transmission, ‘Source, etc. o
transformation :
_Pbﬁer Elégtronics Ahalyzing Recorder with Colour
Study of semiconductor ‘Plotter - Digital Multimeter
for motor actuator Digital Electrometer, etc.
Control Engineering Self Bducation Robotic Trainer
Study of robotics Digital Oscilloscope

Research 'Hi_gh Voltage Direct S.imulat':or _
Current Power - Power Line Multitransducer
Engineering ~ -Multichannel Voltage & Current
Study of problems Source
concerning to DCfAC Digital Power Meter
trarisformation Isolated Probe System
Power Electfonics Analyzing Recorder
Study of condenser, Digital Multimeter
transformer, cable etc,
for motor: '
Low Cost Auﬁomatipn' Self Education Robotic Trainer
‘Study of robot and its ) '
control

Gollaboration

.Testing and
calibration services
.Testing services for
illumination. equipment
.Development of high

voltage generation for

power supply to X-ray
tubes -

Power Line Multitransducer
Analyzing Recorder with Colour
Plotter

. Self Education Rohbotic Trainer

Portable Photometer
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(4) Department of Instrumentation and Control

1) Background

2

Thls is the tlrst department brsnched away from the Depart-

ment of Electronlcs ‘and Telecommunicatlons. The" recent

. progress of electronlcs is remarkable and measuremeént of

-almost all physmcel quantities is made electrlcally Most of

1ndustrial machines and manufaoturlng process are equipped
with measurement 1nstroments which- measure-quantltles of
state electrlcally . process the inforhation gained electron-

1ca11y and oontrol the process electrlcally :This'department

“deals with technology of electrical and electronical instru-

mentation. The students of the department take the same

‘basic: subjects except telecommunlcatlons as. the ‘students of

the Department of Electronlcs & Telecommunlcatlons. The
technology which is taught in’ thlS department will be used
more. w1dely as 1ndustrlal machines and manufacturlng procass
are improved and renovated. - Another characteristic featureu
of thls Department is research 1nto blomedlcal electronics
which is conducted by young professors (PhDs) who produced
excellent achievements in the Indian Instltutes of Technology
{Technlcal Colleges of the hlghest level in Indla) in cooper-
ation w1th local university hOSpltalS. Blomedloal electron-
ics deals with electrical measurement of -information sent
from the heart, muscles etc. of a living bodj and observes'
various functions of a living body. Tts progreSS is expected

together with the progress of medical treatment.

Equipment in Relation with Educarion,hResearch and Technical

Services

Education of undergraduate stodents is aiﬁost:commOn to that
of the Department of Electronics & Telecommunlcatlons. S0
the equipment of that Department is also used by ‘this Depart—
ment. Equipment proper to this Department is a singlerclosed,y

loop programmable controller and smart field oommunicators}



It has several research themes because the master course
started this year. 'The major research activities are on
inStrumentatiQn in biomedical electronics and a.digitﬁl
meas#rément system Qsing_microcomﬁute;s.r The former concerns

passive measurement of bio-information (electrical signals)

sent by a human body. The objects of measurement are the

heart, cheSt, muscles etc. The key issue is the development

of sensors which requires standard instruments and calibra-

. tors. Requested equipment is mainly in this category. There

are also active ways to obtain bio-information (a measurement

iﬂstrﬁment sends signals to a living body and measures the

reflection of the signals). Technique using ultrasonics is

. an:example.

The technical 'support service is planning to provide indus-

tries with a Distributeﬂ digital controller. Even small and
medium bﬁsinessés will be able to control'éasily their pro-
duction process by measuring quantities of state (tempera-
ture, pressure, rotational frequency, quantity of flow,

acceleration etc.) in the process using this instrument.

:Measufement of quantities of a living body has been made in

3

most cases utilizing mechanical means ( for example, a clini-
cal thermometer utilizes ﬁhermal expansion of mercuryj}.
However, electrical means are in more use recently because
theﬁaccurac&-is.higher and the handling is easier. The
cooperative programme with medical institutions intends to
advance these applications. For this programme, equipment

Group 1Iis requested for the development of sensors and the

. necessary calibration instruments.

Improvement'Plan

The ﬁndergraduate course will be improved through the im-
provement of the Department of Electronics & Telecommunica-

tions since basic equipment for education is common to both

‘departments and can be shared by both. Equipment proper to

this Department is digital instruments for measurement and

control using personal computers which are to be used in
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4)

5)

industrial inStfumEnﬁﬁfioh;“ahd equipment for biomedical
electronics. Theée'pieces‘df'equiﬁmEnt Cohstitute nddléi to.
strengthen'this yoifig- department. The master. course was just
opened this year and is expected to étaft'fuil—scale'research

s00n.

Operation and Maintenance

The expenses necessary for operating measurement instruments

are only eleétriéity'charges. They ate negligible. The ex
penses for recording paper, pens, ink, floppy disks are also
little and hegligible._'Some"répaif jbbé éfe'ablé.ﬁofbe'doﬁe
in the laboratory. Some complicated repair must be done by
the manufacturerg'or'salés agents.  Provision of the'bﬁdget
for outside repéif is necessary. But_théEHTBFfOf'thé'équipa
meht ié in general long {(more than 20,000 hours) and the

repair costs do not run up.
Contribution to the Region

Provision of standard instruments to the local small and
medium businesses will be réceived favorably. The coopera-
tive programme with medical institutions is one of the most

expected contribution from the College of_Engineering, Pune.



Table 3.5

Present activities of Dept.

of Instrumentation and Control

Contents

Main“Equpments
G'urriculm .Transducer ﬂﬂd Signal - Analyzing Recorder
Imﬂrovement ' - Data'Acquisitipn System with
_Study of transducer for Processing Unit - Digital Manometer
senspr_relaged_to temperature, |- Dipital Portable Calibrator -
humiq;tyk displacement. - Ultrasonic Analyzer with Accessories
pressure, flowrate, etc. -.Elector Myographic Unit - Analyzer
Coﬁtf@l.Syéiém Components - Analyzer L
.Studyfof_PID control, ~ Arbitrary Waveform Generator-
hy@yaulig and pneumatic - Single Loop Programmable Controller
technique - Smart Transmitter and Smart Field
: Communicator
Electronic Instrumentation - Arbitfafy'W&veform'Generator_
Study of character of ~ Analyzing Recorder
elec¢tronic parts, analy81s of |- Data Acgquisition System w1th
signal wave with oscilloscope, Processing Unit :
analyzer, etc. - Digital Manometer - Analyzer, etec.
Research Reflétted Ultrésound _ - Ultrasonic Analyzer with Aceessorles
: Study of reflected ultrasound |- Analyzer
for characterizing the media |- Analyzing Recorder, etc.
Physiolopical ‘Parameters - Electrical Engineering Set for
Study of electric signal from Biomedical
heart, "breast, muscles, etc.
Distributed Digital Controller|- Data Acquisition System with
Study of production controller| Processing Unit
with IBM-PC
MicrOcontroller Based- - Single Lbop Programmable Contreller
Instrumentation System - Smact Transmitter and Smart Field
Study of digital network Communicator
between . 1nstrumentat10n - Analyzer
and control
Collaboration Distributed Digital Controller |- Single Loop Programmable Controller

_ Céllaboration with Medical

Development of personal
computer with add-on card and
software

Institution

Development of various
instruments, systems for
medical application

Analyzing Recorder
Data Acquisition System with
Processing Unit - Analyzer, etc.

Arbitrary Waveform Generator

- Analyzing Recorder

Data Acquisition System with
Processing Unit - - Digital Manometer
Ultrasonic Analyzer with Accessories
Elector Myographic Unit - Analyzer
Digital Portable Calibrator




(5) Department of Civil Engineering

The welght of civil engineering is relatively Low in the natlon—
al projects which place stress on R & D of electronlcs. elec-
tricity and energy. The influence of automoblle exhaust gas and
1ndustr1&1 wastes on the env1ronment bas caused: public congerns
not only in Bombay or Pune but also in the whole country. The
env1ronmental pollutxon 1nc1udes air pollutlon noises, water
pollutlon. soil contamination etc. Demand on ‘the’ College of
Engineering, Pune for solving these problems is strong from
society. However, the College does not have equipmént for R & D
on the_environmental'ppllﬁtion except for a gas collector to
measure air pollution. It does not have any eQuipment'to meas -~

ure traffic volume and noises.

High technology areas are identified as priority areas to be
strengthened in national plans. But thé application of high
technology lags behind in civil engineéring. _The'éxisting'
equipment for surveying, drafting and ufban'planhing-is all
obsolete analog'type equipment. Thése'instrﬁmeﬁts serve for
teachlng students principles of the subJect. ‘but are not useful
for research. However, a dlgltal drafter u91ng computers,
software for surveying and urban planning, a photoplotter etc.
are c0n51dered to be too high level equlpment in view of the
present level of the faculty staff and the contents of education
of the College. Concrete experiments, soil experiments etc.
which are not included in priority areas can be conducted with

the existing equipment.

The requested equipment 1s categorized by laboratories in the

following. table.

The relation between experiments and equipment is shown in the

following table.



Table 3,6 Present activities of Dept. of Givil Engineering

o Gontents Main Equipments
Curriculum @Eggv_i_n ) - Soft-Ware for Land use. and
Study -of surveying Transportation for Town
_totally with advanced Planning - Automatic Level
digital equipment - Distance Meter' -~ Theodolite
_ - Imterprotoscope
-~ Digital Planimeter
-~ Digltal Curvimeter with
Microcomputer
_ - Photoplotter 30’ x 40°
Environmental Engineering - Gas Chromato%raph
Analysis of air pollution - Gas Monitor fox CO, H20, 8502
gas Portable
- UV Spectrophotometer
- Particle Size Analyzer
- Total Organic Carbon Analyzer
- Sound Level Meter
- Vehicular and Traffic Speed
Analyzer with Video Speed
Meter
- 35mm Pentax Camera with Close-
up. and Telephoto Lenses,
Filter, etc. Completer Kit
- Simultaneous Slide Project and
Sound System
Draftin : - Digitizing Drafting Machine
Study o% advanced -~ Plotter
drafting machine
Material Testing -~ Computer Controlled UTHM System
Research Surveying project for - Distance Meter. - Theodolite
alignment of ring railway - Automatic Level
- Digital Curvimeter with Micro-
computer - Interprotoscope
- Digital Planimeter
Monitoring emission of - Gas Monitor for CO, H20, S02,
various exhaust gases by Portable -~ Gas Chromatograph
traffic and industries - Total QOrganic Carbon Analyzer
- Particle Size Analyzer
- UV Spectrophotometer
Collaboration Survey for irrigation - Distance Meter - Theodolite

pro&ects percolation
tanks, canal and dam
alignment for Government

Monitoring of pollution
due to traffic

Development of new

material with local

industries

study of new .
 transportation system and
~ land use _

L v it

Digital Curvimeter with Micro-
computer - Automatic Level
Digital Planimeter
Interprotoscope

Gas Chromatograph

Gas Monitor %or CO, H20, 502
Portable

UV Spectrophotometer

Particle Size Analyzer

Total Ofganic Carbon Analyzer
Sound Level Meter

Vehicular:and Traffic Speed
Analyzer with Video Sound Meter
35mm Pentax Camera with Closeup
and Telephoto Lenses Filter,
etc. Completer Kit

Simultaneous Slide Projector
and Sound System

Computer Controlled UTM System

- Analyzer for Town Planning
- Simuitaneous Slide Projector

and Sound System
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(6) Department of Mechanical Engineering
1) Department_of Méchgﬁical Engineering
'The requeuted equlpment is b831c equlpment for undergraduate
student experlments related to practlce subJects in the
‘curriculum and. equlpment for research by students in the
master course and above. Equipmgnt to be used for testing

_and cooperative research with industry is also included.

The experiment subjects, research themes and technical serv-

iges to industfy_are summarized as follows:

- Measuring bréétice

- Production engipeering

—.Technology &.Manufacturing Processes

- Machine Tool prac#ice

- Tool design.

- Welding préctice

- Cutting method

- Tool materialzand jig design

- Efficient utilizgtion of_composife ﬁaterials for tool
- Improving machining agcuracy Qf CHC

- Press tool.design, Software-for CAD}CAM

Most pieces of the existlng equlpment are ba51c and obsolete,?
and must be replaced with new ones. The department is pre-

'parlng, in cooperatlon with the Workshop, A new course in

automation and mechatronlcs which are 1dentlfled as 1mportant
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areas in national technology promotion plans.

In these circumstances, it is requested to provide automatic
control experiment apparatuses and equipment for CAD/CAM in
order to modernize the Department and improve its education

and. research.

‘The operatioh and maintenance of hew equipment will be done
by the faculty and support.staff in the same way as present.
The quantity and quality of the staff is enough to do this
‘new iob. The électricity'consumption is estimated to be
about 546 kWh pér month and it is not‘nécessary to take

special measures to cover additional costs.

The contents of the requested equipment are summarized in the

following table.



Pregent activities of Dept. of MéchanicéI_Engineefiﬁg

Table 3.7

Contents . Main EQUipments

Curriculum Fluid Mechanics ~ Flow Rate COntfol_-
Study of fluid - Pneumatic Transducer Theory
mechanics, pump, Apparatus
COMpressor : ’
Internal-combustion, - Fuel Injection Pump Tester
automobile engineering
Study of fuel -injection
pumps
Theory of mechanics and ~ Servo Controlled Equipment
mechanism - X-Y Plotter
CAD Machine deSLgn and ~ Computing Data Logger
_draw;ng
Methanical Measurement - Anemosystem
and control
Study of dlstortlon
vibration, friction ;
Refrigeration _and air - Repeated Tension & Bending Fatigue
conditioning Testing Machine
Study of compression, ~ Digital Thermo Hygrometer
solidification,
expansion, evaporation
Analysis and Synthesis E - Oil Hydfaulic Servo Mechanism
of Mechanism Experiments
Study of mechatronlcs - Liquid Level Control Model Plant
Heat Transfer ~ Anemosystem
Study of heat condition - Computing Data Logger

Research Study of Tribology - Vibratioﬁ Meter
Study of Journal - Journal Bearing Demonstratlon
Bearing Apparatus

Collaboration Consigning Test - Sound Lead with Octave Band

Engine test, pump
performance test,
meter-calibration

Analyzer - Vibration Meter




2) Workshop

The rgquested equipment is basic equipment for undergraduate
student experiments related to practice subjects in the
curriculum and équipment for research by students in the
master'course and above. Equipment to be used for testing

and cooperative research with industry is also included.

The experiment subjects, research themes and technical serv-

ices to industry are summarized as follows

At present the Workshop places emphasis on experimental
research into machining. More than half of the themes listed
above are on cutting and machine tools. HNumerically con-
' trélléd'Lathes and milling machines are available, although.
they are not of high quality. They are not yet compupter-
ized. The level of CAD/CAM is low. '

In the modernization plan of the College,the workshop is in
charge of the establishment of a new course in
automation/mechatronics which are identified as important
aféas in national technology promction plan. It has further
a future plan of setting up a MC machining center eguipped
with CNC machining tools to upgrade R & D on CAD/CAM and
futther CAE and robots, and intends to do research into a

FMG, FMS, CIM computerized production systems.

In view of these plans, the requested equipment such as CNC
3-dimensional éoordinate measuring machines, CNC mueltispindle
lathes and various digital type measurement instruments etc.
is indispenéable to improve education and research in the
future. It is desirable to.provide these instruments urgent-
ly. The maintenance of equipment is the responsibility of
the teaéhéfs in charge and a few support staff members. The
maﬁégemenﬁ and teéhhical care regarding maintenance is in
gdbd'brder. The maintenance of requested equipment will be
done in tﬁe same way. Technical'ability of maintenance is
enéugh.' The eléctricity consumption is estimated about 2,000

KWh per'month andithefe is no problem with the running cost.
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The contents of the requested equipment are summarized as

follows.



Table 3.8 Present activities

of Workshop

Contents Main Equipments
Curriculum Measurement Roundness Measuring Machine
Practice of measuring Electronic Bore Gauge with Data
. g .
with tools and Processor
‘equipment for machine
parts
Production Engineering 3-D Coordinate Measuring Machine .-
Study  -of production Electronic Height Gauge with Data
management and quality Processor '
control
Production Process 3-D Coordinate Measuriﬁg Machine
Study of CAM production Roundness Measuring Machine
system with machining
centre and CNG
MachinéVTool Twin Spindle CNC Chucker
Study of NC machine suto Loader & Robot
tools
‘Tool Design Electronic Digital Micrometer
Design of cutting tools 3-D Coordinate Measuring Machine
bite holder, drilling
tools, chuck for
milling machine
" Welding Electronic Depth Gauge with Data
Study of arc welding Processor:
Electron Height Gaupe with Data
Processor
‘Cutting Method Screw Thread Measuring Machine
Study of cutting speed, Twin Spindle CNC Chucker
sending speed, cutting
‘0il, cutting tools, etc.
Research Study of tool material Pwin Spindle CNC Chucker
and jig design Screw Thread Measuring Machine
Study of efficient 3-D Coordinate Measuring Machine
utilization of Twin Spindle CNC Chucker
composite materials for
tool structure
'Study and analysis of 3-D Coordinate Measuring Machine
CNC for improving Twin Spindle CNC Chucker
machinery accuracy
Study of CAD/CAM for 3-D Coordinate Measuring Machine
press tools Twin Spindle CNC' Chucker
Collaboration Cnnsigningrfest Dual Channel Frequency

Waveform Analyzer




1. Department of Electronics and Telecommunication

A. Eguipment for
Field Strength Meter

(1.11) 'Measuring Receiverx x

(1.12) Field Strength Meter o

(1.13) 'Dipole Antenna ' x

(1.14) Log Periodic Antenna x

(1.15) Loop Antenna - x

(1.16) Standard Dipole 0
Antenna

C. Equipment for Microwave

'1.17) Eelctronic Counter o

(1.21) Micraowave Power Mater o

(1.22) ~VSWR Meter x

(1.23) HMicrowave Sources v}

(L.24) Microwave Components x

(1.25) Coaxial Components X

E. Equipment for Optical Fiber

Communication

(1.9) Optical Fiber Communi-
cation Test Set Up o

G. Equipment for Waveform

Synthesizer

(1.10) Waveform Synthesizer 0

I. Equipment for EMI test System

(1.6} .EMI Test System 0

B. Equipment for
Communication Methods

(1.18) -Logic_Ahalyzer

(1.19) TM Linear Detector
(1.20) Radio Communication

Analyzer

b. Equipment for Electronic

Analysis
{(1.1) - Spéctrumfﬁnalyzer
{1.5) Network Analyzer
(1.3) Scalar Network Analyzer

F. Equipment for Computer

Engineering and Communication

(1.8)  Interface Monitor
(1.4) Logic Analyzer
(1.2)

Protocol Analyzer

H. Egquipment for Video Signal
Processing

(1.7} Video Sigﬁal Processing

Equipment

J. Others
-.ElectroniCs.Parts and

devices
Standard Equipmenﬁ



2. Department of Metallurpy

A. Eguipment for Matériaerest

(2.2)

(2.4)
(2.14)
(2.15)

(2.16)
(2.17)
(2:18)
(2.19)
(2.20)

(2.21)
(2.22)

Fatigue Testing Machine

Microhardness Tester

Strograph

Tuber Type Abrasion
Tester
RUbber'Hardness Tester

Specimen Pﬁnching Machine

‘Automatic Torsion

Creep Tester

Brittle Point Temperature
Teéter

Thermal Stability Tester
Computer Controlled UTM

c. EQﬁipment"for'Metailic Element

Analyzing Test

(2.5)

{(2.6)

Vacuum Emission

Spectrometer

LI T T o

™

o]

X-Ray Microanalyzer for SEMx

E. Equipment for Metal Smelting and
Molding '

(2.10)

(2.13)

Carbon Sulphur
Analyzer
Portable Ultrasonic

Flaw Detector

G. Equipment for Functional Metal

(2.125

Induction Remelting Unit

Material

0

B.

(2.
(2.

(2.
(2.

(2?

(2.

Equipment for Metallography,
Crystal Structure Analyzing Test

1) X-ray Diffractometer X

8) Thermogravimetric Analyzer x

Equipment for Metal Smelting and
Molding

3} Hisomet Microscope
11) Particle Size Analyzer x

Equipment for Heat Treatment

7) Auto Soncbard Ultrasonic
Hardness Tester o

93 X-Ray Stress Analyzer 0



3. Department of Electrical Enpineering

. A. Eguipment for High Voltage : B. Equipment for Power Electgohics,
Engineering ' o '
(3.2)  Power Line Multitransaucer o (3.7)..‘AnéljzingﬁRecorder with
(3.3) Multichannel Voltage & : Color Plotter - ..

(3.8)  Digitsl Multimeter - o
(3.13) © and Tan Delta Measuring

Current Source -
(3.4) Isolated Probe System

Q
o]

(3.5) Digital Power Meter 0 ‘Bridge ,
(3.6) Electronic Hybrid Meter o (3.14) '~ Fast Transient Digitizer. o
(3.20) H;V.'DC Voltmeter © (3.15). High Resolutlon High
(3.21) H.V. AC/DC Voltmeter o | Accuracy DMM o
(3.22y H.V, DC'Transmission Line o (3.16) Dlgltal Electrometer . ;0
(3.23) Power Line Carrier (3.17)f Powerscope . 0

Communication System X (3.265 H.V. Impulse Generator 0
{3.24) Power Station Simulator ) : :
(3,25) Substation Simulator 0
C. Equipment for Low Cost Automation D. Equipment for Illumination
(3.1) Self Education robotic ' (3.18) Portable'Photometer o

Tralner - o ' o] {3.19) Test, Chamber for .
(3.9) bigital Oscllloscope 0 - Illumlnatlon g o x
(3.10) Digital Indicating '

Controller . ) : (4}
(3.11) Analogue Oscilloscope o
(3.12) Digital Memory 0
E. Others

Electrical parts and

devices o o



4, Department pf Instrumentation & Control

A. Equipment for Biomedical

(5.1)

(5.2).
(5.3)

(5.4)

(5.5)
(5.8)
(5.9)
(5.11)

Arbitrary Waveform

Generator.

Analyzing Recorder

Digital Portable
Calibrator

Data Acquisition System

with processing unit

Digital Manometer

ULtrasqnic;Analyzer with

.Accessories

Electro Myographic Unit
FFT Analyzer

5. Department of Civil Engineering

A. Equipment for Surveying

(7.3)

(7.1)
(7.2)
(7.5)

(7.6}

(7.13}
(7.20}

(7.21)

Electronic Digital

‘Theodolite

JAutomatic Level

Electronic Distance Meter
Digital Curvimeter with
Micfocdmputer

Interprotoscope

.Digital Planimeter

Software for Landuse and

Transportation for Town

Planning . -

. Photoplotter

C. Equipment for [Town Planning

{7.11)
35mm Camera with Accessory

Simulténeous Slide Projector

(7.16)
C(7.19)

Analyier-for Town Planning

and Sound System

B. Fguipment for Instrumentation

(5.6) Single Loop Programmable
Controller : o

(5.7) Smart Transmitter & Smart
Field Communicator S+

(5.10) Optical Spectrum Analyzer X

C. Others

Electronics Measurement
parts and devices O

Sensors

B. Equipment for Environmental

(7.7) Gas Chromatography
(7.8) UV Spectrophotometer
(7.9) Particle_siie Analyzer X
(7.10) Total Organic Carbon
Analyzer x
(7.15) Portable Gas Monitor
(7.17y Vehicular and Traffic
Speed Analyzer with
Video Speed Meter
(7.14) Sound Level Meter
(7.18) Traffic Volume Counter x

D. Equipment for Drafting

(7.4) Digitizing Drafting

Machine

" (7.12)  Plotter with 10 Colors



E. Equipment for Structural Analyzing

{6.1) Computer Controlled UTM

System o]

6. Department of Mechanical Engineering

A. BEguipment for Fluid Mechanics

(8.4) Precision_Integfating Sound
Level Meter with Impulse and
Peak Response x

(8.5)  Sound Level with Octuve Band
Analyzer x

{8.18) Liguid Level Control Model
Plant X

C. Equipment for Theory of Mechanics

& Mechanism

(8.12) Critical Revolution
Experimental Apparatus b d

(8.14) Cam Analysis Experimental
Apparatus x

(8.23) Repeated Tension & Bending

o]

Fatigue Testing Machine

(8,11) Experimental Device

E. Equipment for Mechanical Measurement

and Control

(8.7) Computing Data Logger

(8.15) Servo Controlled Equipment x
(8.16) Pneumatic Transducer
Theory Apparatus x
(8.17) 0il Hydraulic Servo
Mechanism Experiments 4

(8.19) Flow Rate control

B. Equipment for Internal Gombustion

Engine

(8.13) Fuel Injection Pump Testerx

D. Equipment for CAD Machine Design

and Drawing

(8.1) X-Y Plotter -
(8.2) X-Y Plotter
(§.6) X-Y Plotter

F. Equipment for Refrigeration and

Alr Conditioning

(8.3) Digital Thermo Hygrométer o

(8.8) Anemosystem =~ S0 X

(8.22) Fully Automatic Compressor

Testing System - o



(8.20) - Pressure Control x
(8.21) Temperature control Model
Plant X
(8.25) . Electric Turn Table x
(8.27) Related Adaptors for x
7 Electric Turn Table x
(8.28) Vibration Testing Machine
Electric Pulsator System  x
G. Equipment for Tribology
(6.9} Vibration. Meter . X
{8.24) - Universal Wear Testing
Machine
(8.26) Portable FFT Analyzer
H. Eguipment for Journal Bearing
{8.10) Journal Bearing
' Demonstration Apparatus
J. Equipment for Production
Engineering
{(&4.6) Auto Loader & Robot X
L. Equipment for Tool Design
(4.9) Screw Thread Measuring
. Machine _ X
(4.5) Universal Gear Tester 0
(4.7) Non-Destructive Coating
Thickness Measuring Unit X
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(4

(4

(4

(4.

(4

(4

(4

(4.

Equipment for Measurement

A Roundness Measuring

Machine

.8) Electronic Height Gauge

with Data Processor

.10) Electronic Depth Gauge
with Data Processor

11} Electronic Bore Gauge
with Data Pricessir

.12) Electronic Digital

Micrometer

. Equipment for Machine Tool

1) 3.0 Coordinate Measuring
Machine
.2) Twin Spindle CNC Checker

Equipment for Cutting Method

3) Dual Channel Frequency

Waveform Analyzer



2.5

2.6

Necessity of Technical Cooperation -

This project involves provision of ‘equipment for student éXpériments 
and research related to advanced technology fields. As Edﬁsidefed'
in section 3.2.4, the equipment to be prov1ded is not highly ad—
vanced one and can be operated without probiem by" the faculty and
support staff of the College of Engineering,_Pune w1thout furtherr

training.

Thé;e_ris a high level university, the Indian Institute bf Techriolo=
gy near thié College and many companies in Pune havé enbﬁgh techni-
calfcompetenCeu_-Thrdugh coopératioh'with.theée institutions and *
settihg up joint research groups within_thé College, it is presumed

that effective and efficient use of the equipment is'pOSsible.;

Basic Policy in Cooperation

Tt is considered to be appropriate to 1mplement thls prOJECt by a
Grant In- Ald of the Japanese Government 1n v1ew that the effects and.
feasxblllty of the project -and the lmplementatlon capablllty of the
recipient party have been confirmed, and the project is in llne-Wlth
the institution of the Grant-In- Aid of'the'JapﬁnéSe Government_
Consequently, assuming the 1mp1ementat10n by a Grant- In Ald of the
Japanese Government, the project outline will be discussed in the -
following SECthHS and a basic study d951gn will be prepared As

nentloned in the discussion of the contents. of the requested equip-

ment, it is approprlate to modify the contents taklng consideration

of the present situation of the College.



3.3 Outline of the Project
3.3.1 Implementing Agency and Administration

_Thé upper i§Ve1 organ of the College of Eﬁgineering, Pune which is
the target'bf £he project is the Directorate General of Technical
Education of Maharashtra State. It was confirmed in the discussion
with-the Bureau of Technical Education in the Ministry of Human
Resources Development of the Central Government that the Implement-
ing Agehcy would be the Directorate General of Technical Education
.of Maharashtra State and the Execution Body would be the College of

Etigineering, Pune.



Fig 3.1 Tmplementing Agency and Execution Body of the Project .

Central Government of India

Ministry of Finance _ : Resources Development

Mlnlstry of Human

-Implementing_Agency
Department, Technical
Education

L

State Government
of Maharashtra,

Execution Body'
Government Engineering
College of PUNE

In the 1mp1ementat10n of the project it is necessary to effeet cloee
llalson with the Dlrectorate General of Techn1cal Development (DGTD)
which valldates non- subst1tutab111ty of 1mp0rted goods by local
products and glVES 1mport perm1391on, the Mlnlstry of Commerce whlch
supervises Chief Controller of ImportlExport(CCIE) who issues ;mport
license after import permission is granted and the Mlnis*fy of
Finance whlch is involved in A/P issue and services to be borne by'

India in the implementation of the project.

Plan of the Project

The project aims at expanding the equipment for experiments by- the
undergraduate and master course students of the Gollege of Engineer-
1ng, Pune and equipment necessary for the College to prov1de techni-

cal support services to 1nduetry.

Target departments: Department of Electronics & Telecommunications
Department of Metallurgy
Department of Electrical Engineering

Department of Instrumentation
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