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REPORT BY THE DIRECTOR

for the period
April 1983 to March 1984

A brief account of the activities of the Institute during the year is given below:

Silver Jubilee Year

The Institute is celebrating its Silver Jubilee Year which commenced on 31st July 1983 and
ending on 30th June 1984. Some of the highlights of the Silver Jubilee Year are given below.

Silver Jubilee Convocation was held on 18th . September 1983 which was addressed by the
President of India and was also attended by the Minister for Education and Culture, Government of India,
New Delhi. Dr. Raja Ramanna was awarded the Honorary Degree of Doctor of Science (Honoris
Causa). At the Convocation 216 were awarded the B.Tech., 178 the M.Tech., 52 the M.Sc., 60 the
M.S. and 72 the Ph.D. degree of the Institute.

The major activity of the Jubilee year was the Indo-German Seminar on International Co-
operation in Higher Technical Education, which was held from 2nd to 6th January 1984. 24 German
Professors (12 of them with their spouses) who were associated with the early planning of the [IT
Madras spent periods ranging from 10 to 15 days. The Seminar was sponsored by the German Agency
for Technical Cooperation (GTZ), the German Academic Exchange Service (DAAD) and Alexander von
Humboldt Foundation. Two groups of student from FRG, one a sports team consisting of 6 members
and the second consisting of 10 students and one leader visited the Institute during January-February
1984. In addition the Departments arranged one day Workshop-Cum-Seminars on topics, of
relevance to their major areas of activities. Leading Industrialists were also invited for the Seminars
which was followed by a Departmental Open House.

Directors, Deputy Directors, Deans of the other four lITs were invited as guests of the Institute
and taking advantage of their visits a two day discussion was arranged on 23rd and 24th March, on-
topics of mutual interest relating to administration, Academic, Staff/Student Affairs and Hostel

Sector.
An Open House was also organised at the Institute on the 24th and 25th of March 1984 as part

of the Silver Jubilee Celebrations with the objective of providing the public an insight into the
excellent facilities and opportunities for technical education, research and development work available
at the Institute. More than 20,000 people visited the Institute during the Open House.

Student Strength

There were 1244 undergraduate students and 1090 postgraduate students and research
scholars in the Institute.
Honours- Faculty/Students

Prof. S. Ramani was appointed as Director of NITIE.

Prof. K. A. Padmanabhan was chosen for a National Metallurgist Day Award for 1983 by the
Ministry of Steel and Mines, Government of India, for his contribution in the area of Metal Science
and Metallurgical Education.



Dr. D. R. G. Achar was elected for the conferment of the prestigious IAEC Go.den Jubilee
Av.ard for the year 1982 for his contribution in the field of Welding Technology.

Proi. M. Satyanarayana was elected as tditor, Indian Chemical Engineer and aiso a Fellov: of
Andhra Pradesh Academic of Science and nominated as Member AICTF and Expert Member for 13:.

Frot. J. C. Kuriacose was nominated on the Commission on Colloid and Surface Cheriistry
incluuing Catalysist of the International Union of Pure-and Applied Chemistry by the INSA.

Dr. G. V. Subba Rao, Head. MSRC, was invited to serve on Editorial Board of the Jouinal &
Buitetn of Materials Science published by the Indian Academy of Science, Bangalore.

Dr. V. Subramanian, part-time N. C. C. Officer, was promoted as Sqgn. Ldr. from the rank of
Sqir Lfr.

Or. D. R. G. Achar received the KCP Award for the Fabrication Paper sharing this award
with two other authors from VS SC, Trivandrum. He aiso received ITM Memorial Ressarch award
from the ladian Institute of Welding for the best research paper presented during the National
Welding Seminar 1983 at Cochin, sharing this award with his student Sri Murali Manohar,

Prof. K. A, V. Pandalai was nominated as a member of the Council of the Aeronautical
Scciety of India. He has also been nominated as a member of Editorial and Journal Committee of
the Acronautical Society of India.

Prof. D. J. Victor was elected as Fellow of the American Society of Civil Engineers viiich
arads s the most prestigious regular grade of Membership in the society.

Sri Joy Aloysius Thomas, student of 5/56 B. Tech. Electronics, has been awarded the ~ 10,000
Cherics LeGeyt Fortescue Fellowship for 1984-85. He is the second Indian and first from 1T Madras
tn receive the Fellowship. Obtained higheast scores possible in GRE, TOEFL and AGRE {Enygy)
sxaminations.

BOOKS AND MIONOGRAPHS PUBLISHED

Chemical Engineering Education Development Centre

1. Process Control - - A laboratory Manual

Under publication

1. Unit Operations Data
2. Transport Properties of Liquids

Mechanijcal Engineering Education Development Centre

Monographs on Thermodynamics of Solar Collectors and Bibliography on Microprocessors
and their applications.

A book entitled “Elements of Precision Engineering’”’ written by Dr. R. Raman, Assistant
Frofessar, Department of Mechanical Engineering, was published as a low cost university editio cub-
sidised by the Government of India through the National Book Trust of India.

CONSULTANCY ASSIGNMENTS AND SPONSORED PROJECTS

Earnings from Consultancy for the year 1983-84 of Rs. 4.9 millions compared to Rs. .27
millions in 1882-83. 24 sponsored projects valued of Rs. 86 29 lakhs were aiso taken up.
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Two patent applications were made.

, A NODAL Centre for data collection for Applied Man Power and Research was started
during the year 1984.

GRADUATE APTITUDE TEST IN ENGINEERING (GATE)

[IT Madras has organised for the second time GATE along with other 11 Ts and i1 Sc.,
Bangalore. At the examination held on 3rd December 1983, 12776 candidates appeared and 6084
were declared eligible for admission to postgraduate programmes in Engineering and Technology.
And out of 772 SC/ST candidates appeared 460 candidates were successful in the examination.
The overall percentage of success is 47.62 and for SC/ST candidates the percentage of success is 69.58

NEW FACILITIES INSTALLED

Dept. of Electrical Engg.
1. Bit slice processors for Kannada language script display.

2. Through hole plating equipment.

3, A versatile system of depositing various amorphous thin films by the Glow Discharge
plasma reaction constituent purse gases/vapours.

Dept. of Physics
Thin film deposition facility using refrigerator cooled cryopump.

R. S. 1. C.
ESCA/AUGER instrument

M. S. R. C.
Triarc furnace, closed cycle Helim Refrigerator and R. F. Sputtering Unit.

Dept. of Applied Mechanics
An Universal Testing Machine of 20 tons capacity.

Dept. of Chemical Engg.

1. Latest model RHEOGRAPH 2001, a high pressure Capillary Rheorﬁeter with attached micro-
processor to measure the flow characteristics of polymer melts.

2. Hewlett Packard BASIC computer HP 98165 with a flexible disc drive and a printer. .

3. EXTRUSIOMETER for measuring and optimizing parameters relevant to the extrusion
process or to injection moulding.

Seminars and Conferences

A Commonwealth Workshop on ’'Coastal, Estuarine and Offshore Exploration and Exploitation’
was organised on behalf of Commonwealth Science Council, London, from 14th to 23rd June 1983 by
the Qcean Engineering Centre. ‘

The Department of Electrical Engineering organised an International Symposium on Poliution
Performance of Insulators and Surge Diverters in December 1983.

The Department of Physics organised an International Conference on Teaching Aids in physics
Education. :

The Department of Applied Mechanics organised an International Conference on Physiological
Fluid Dynamics during September 1983.



Extramural Lectures

The following distinguished persons gave Extramural Lectures as part of the Silver Jubilee
Celebrations:

Prof. A. M. Khusro

Dr. G. N. Ramachandran
Dr. Juergon Warnke

Sri S. Samarpungavan
Sri L. K. Jha

Dr. R. Narasimhan

Dr. V. K. Narayana Menon
Dr. Y. Nayudamma

Dr. V. S. Arunachalam
Dr. M. N. Srinivas

ComNo O s wn

—_

Student Activities Centre

The Student Activities Centre was inaugurated by the President of India on 18th September
1983. The SAC is a multipurpose auditorium cum indoor stadium. The building is unique in structural
design. The roof system is of precast channel type shell suspended between prestressed beams. The

largest span of the beam is 51 metres and depth 2.9 metres. The dimension of the building is 80 metres
~ b5 metres. The total cost of the building is Rs. 90 jakhs.

The building consists of central bowl, stage, spectator gallery including a projector room.
gntrance lounge, mezanine floor, two conference rooms, cafeteria and store room.

This building is intended for indoor functions, Convocation, sports events, cultural activities
exh:bitions, seminars, screening of films, etc.

In the bowl, play area has been provided with timber flooring (450 m+) for playing basket ball
terius, volley ball, table tennis and shuttle badminton. During other functions, the bow! can

accommodate about 800 people. The spectator gallery can accommodate 1600 persons. Thus the total
capacity of the auditorium is 2500,

Reviewing Committee for IITs

The President of India, the Visitor appointed a Committee under the Chairmanship of Prof,
Y. Nayudamma to review the work and progress of IITs and to recommend lines along which the
Institute should be further developed for advance studies and research.

General

It was revealed that the success ratio of candidates who appeared for the Civil Services
Examination 1981 in respect of IIT Madras was 1 : 5, the highest of all 1ITs put together. The
Microprocessor System Laboratory of the C.S.D. has developed a Dual Script Word Processor.

The Tamil English Word Processor developed in the Microprocessor Laboratory displayed in the
SIPCOT pavilion on the All India Tourist Trade Fair 1984 was adjudged as the best in interaction between
industry and technical education.

Conclusion

The Institute so far has had four Phasor of development—undergraduate education, postygraduate
consider  the education, research and latealy development of industrial consultancy. The time has
now come to relevance of what the Institute is doing and what manner it should contribute to the
growth of the country. The Institute has excelled itself in physical growth; its next concern should be to

search for a value system. It is hoped that the Reviewing Committee for the 11Ts will address it self to
this task.




DETAILS OF THE REPORT

Admissions, Award of Degrees and Prizes

Student Admission 1983 - 84

The number of student and scholars admitted to various courses (1983 - 84) is given in Table-1

Table-1

ADMISSION 1983-84

l
sl
i

No. Department TeBc.h. T{g\a/lc'h. M.Sc. MS Ph.D. Total
1. Aeronautical Engg. 17 4 2 3 26
2. Applied Mechanics 6 5 3 14
3. Chemical Engg. 38 21 3 4 66
4. Chemistry 15 28 43
5. Civil Engg. 38 28 7 5 78
6. Computer Science & Engg. 25 30 3 1 59
7. Electrical Engg. 74 55 8 16 1563
8. Humanities & S.S. 21 3 8 32
9. Mathematics 13 7 20

10. Mechanical Engg. 74 50 10 15 149

11.  Metallurgical Engg. S22 7 3 3 35

12.  Naval Architecture 14 14

13.  Ocean Engineeringl 6 10 6 22

14. Physics (Solid State Tech.) 4 18 20 42

Total 302 232 46 54 119 753

The total 753 includes the following :

Foreign Nationals 8 Sponsored Candidates 19
Scheduled Castes 26 External Registration . 28
Scheduled Tribes 4 Project Staff 34
Women 71 Part-time (Staff) 1
QIP Scholars 24 '




Degrees Awarded

The number of degrees awarded at the Twentieth Convocation of the Institute on 18th
September 1983 is given below in Table 2.

Rashtrapati Giani Zail Singh

delivered the Convocation

address.
Tabie - 2
NUMBER OF DEGREES AWARDED
N Discipline S M. MS  PhD.  Tot
ch. ech. Sc.

1. Aeronautical Engg. 11 1 3 15
2. Applied Mechanics 4 7 4 15
3. Chemical Engg. 27 19 2 3 51
4. Chiemistry 19 12 31
5. Civil Engg. 30 21 5 9 55
6. Computer Science & Engg. 29 5 34
7. Electrical Engg. 56 38 S G 109
2. Humanities & S.S. 20 8 3 31
9. Mathematics 14 6 20
10. Mechanical Engg. 63 33 11 11 P18
11. Metallurgical Engg. 19 8 9 3 a4
12. Naval Architecture 10 10
13. Ocean Engineering 5 1 6
14. Physics 19 10 29
2
B 7Tot;lﬁ 7 | 216 7 178 52 60 72 Eti

With this Convocation in September 1983 the number of degrees awarded so far by tae

[astitute is
B Sc. (TA)
B.Tech.
M.Tech.

M.Sc.

onT

M.S.
Ph.D.

YRS
P 3]

371
754

Grand Total: 9537




PRIZES

The names of academic Prize Winners of the year are given below :

1. PRESIDENT OF INDIA PRIZE :

(For the student of the B.Tech. degree course Shri N. SUNDAR
with the best Academic Record) B.Tech. (Mechanical Engg.)

2. GOVERNOR'S PRIZE:

(For all round proficiency in B.Tech. degree Shri S. SARAT CHANDRAN

courses/Curricular and Extra Curricular) B.Tech. Electrical Engg.
(POWER)

3. MERIT PRIZES (for the students with the best academic record in each discipline of each course)

B.TECH. COURSE:

Civil Engineering Shri Venkatesan R.
Metallurgical Engineering Shri Venkatasubramanian R,
Naval Architecture Shri Doraising Ebenezer Diamond

Electrical Engineering (Electronics)
(Philips India Prize) Shri Rajamoney Shankar Anand S.

Electrical Engineering (Power)
(Siemens Prize) Shri Vemulapati V. S. Udaya Bhaskar

Mechanical Engineering
(Banco Foundation Prize) Shri N. Sundar

Chemical Engineering
(Reliance Heat Transfer (P) Limited
Prize) Shri Sanjay Patnaik

Aeronautical Engineering
(HAL Prize) Shri Uday J. Shankar

M.TECH COURSE:

Civil Engineering Kum, Letha J.

Shri Balasubramanian K. V.
Engineering Mechanics Shri Chellapandi P.
Industrial Metaliurgy Shri Nageswara Rao Dronavalli
Industriat Tribology Shri Sankara Subramani S.

Shri Sambamurthy V. R.
Ocean Engineering Khaja Zameeruddin Khan

Electrical Engineering
(Siemens Prize) ' Shri Udpikar Vishwas Ramakrishna

Mechanical Engineering ,
(Prof. B. Sengupto Prize) Shri S. Swaminatha Babu
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Industrial Metallurgy (Metal Casting Option)
(S. Anantharamakrishna Memorial Prize) Shri Dronavalli Nageswara Rao

Mechanical Engineering
(Machine Tools Option)
{Or. 8. Vaidyanathan Memorial Prize) Shri M. Udaya Kumar

Aeronautical Engineering

{Air India Prize) Shri V. Subramanian
Eiectrical Engineering

{Television Engineering)

(Prof. Achimy Bopp Prize) Shri K. Ravishankar
Chemical Engineering

«Dr. &. Subbaraju Memorial Prize) Shri Sourirajan Sundararajan
Industrial Management

(K. V. Arunkumar Mzmorial Prize) Shri Praveen Prakash Arya
Computer Science & Engineering

(CMC Prize) Shri S. Nandakumar

M.Sc. COURSES

Chemistry Shri Sridhar V.

Mathematics Miss Rajalakshmi S.

Physics Shri Mohan Ram N.
S




RESEARCH CENTRES

Centre for Bioscience & Biotechnology
Centre for Systems and Devices

Energy Research Centre

Fibre Reinforced Plastics Research Centre

Materials Science Research Centre

Ocean Engineering Centre






CENTRE FOR BIOSCIENCES AND BIOTECHNOLOGY

1. Courses Offered

1. Biochemical Engineering ' B. Tech. Chem. Engg.
2. Environmental Engineering B. Tech. Chem. Engg.
3. Energy technology B. Tech. Chem. Engg.
4. Environmental microbiology and biology M. Tech. Chem. Engg.
5. Biochemistry M. Sc.
6. Microbial Chemistry and '
Genetic Engineering M. Sc./Ph.D.

7. Medical Physics | and I} M.S./Ph.D.
8. Biomechanics | and |i M.S./Ph.D.
9. Medical Instrumentation | and |l M.S./Ph.D.

10. Quantitative Physiology B. Tech.

2. Important Lectures and Seminars

A weekly seminar group for Centre for Biosciences and Biotechnology has been organised and
convened by Dr. Chandra. Weekly seminars are continued during this year also.

3. Distinguished Visitors to the Centre

a) Dr. Pohland and Dr. Wunsche,
Institute of Applied Chemistry,
Liepzing, G. D. R.

b) Dr. K. Venkatasubramaniam,
Visiting Professor,
Rutgers University,
u. S. A.

c) Shri D. B. Bhatt,
Member-Secretary,
Gujarat Water and Air Pollution
Control Board.

d) Prof. S. Krishnaswamy,
Director,
School of Biological Sciences,
Madurai Kamaraj University.

e) Dr. N. B. Raju,
Department of Biology,
Stanford University, U. S. A.

Research Work is Undertaken on the Following Projects

1. Biogas generation using different substrates Dr. K. Lalitha
2. Biogas generation using different bioreactors Dr. A. Baratharajan
3. Lignocellulose bioconversion to useful products Dr. T. S. Chandra
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4. Mechanisim of biodegradation of lignin Dr. T. S. Chandra
5. Production of cellulolytic enzymes Dr. T. S. Chandra
U.  Riotransformation of steroids to Pharmocologically Dr. T. S. Chandra &
active compounds Prof. S. R. Ramdas
7. Fermentation for anti-tumor antibiotic Biomycin Dr. T. S. Chandra
8. Bacteriophage and Seleneoenzymes Dr. Mahaseshasayee
& Dr. T. S. Chandra
9. Structural Studies on proteins and Viruses Dr. Mahaseshasyee
10. Tapered reactor studies for formentation Dr. A. Baratharajan
11. Immobilization of enzymes Dr. A. Baratharajan
Praf. M. Satyanarayana
& Prof. C. A. Sastry
12, Fermentation of molasses tor B. and B._ Dr. A Baratharajan
13. Biorheology Dr. Meghasingh
14. Radiation interaction in biological materials Dr. Meghasingh
15. Sea weed utilization Prof. M. Satyanarayana
& Dr. Rajeswari
16. Biological Waste treatment Prof. C. A. Sastry
17. Loop reactor and air jet aerator for waste Prof. C. A. Sastry

water treatment

& Mr. Vijayaraghavan

Studies on immobilization of different enzymes like urease, amyloglucosidase using sodium

alginate, alumina, Chitosan, Cbitin etc. using adsorption. entrapment, covalent cross linking and binding
techniques and thair use in fixed bed, fluidized bed and trickle bed reactors for bioconversion are in
progress,

Studies on the biological treatment using mixed culture becteria and different types of
reactors like Rotating biological dise contractor, anaerolic contact filter, loop reactor, activated slud
process of different industrial wastes like pharmaceutical wastes, sago wastes etc. are completed,
Work on colcur removal using chitin and chitoson are in progress.

Work is in progress to study the possibility of utilising lasers and ultrasonic energy for
detection of abnormal tissues in human beings.

A tapered reactor was constructed and studies were carried cut for production of single cell
protein using this reactor.

Permontation of waste agro industrial raw materials to products like ranthane gum, an
extraceilular microbial polysaceharide used in food and oil industry is under study.

The biotransformation of hydro cortisone to prodnisolane and side chain elevage of cholesterol
and 16 DFA Conversions and heterosteroids are under study,

ASSISTANCY TO INDUSTRY :
Retainer Consultancy :

a) M S Lakshmi Starch Bombay

b) ™M § Harihar Polyfibres, Kumarapatnam
¢) M'S Seshasayee Paper and Board Ltd., Erode

Dr. C. A. Sastry

Dr. C. A. Sastry
Dr. C. A. Sastry
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Consultancy :
1. Biological waste treatment Dr. C. A. Sastry

a) Tenfed. Tiruvannamalai

b) Nav Bharat Solvent extraction Ltd., Guntur.
¢) Malladi drugs & Pharmaceutical Ltd., Ranipet.
d) Polytech Organics, Anantapur. ‘

e) M/S Lakshmi Starch Ltd., Hyderabed.

Completed Projects :

1. DST Project — Lasers in Medicine
2. CSIR Fluid dynamic aspects of blood flow and arterial disease.

On-Going Projects :

" 1. Microbial technology studies on lignocellulose utilization
for chemical Feed. ICAR Project Dr. T. S. Chandra.

Sponsored Projects :

Proposals Sent :

1. Polymeric encapsulesion of hazardcus wastes Dr. R. Subramanian and Dr. C. A, Sastry
2. Cryogenic grinding of polymers Dr. T. K. Ramanujam and Dr. C. A. Sastry

Additional Space for the Centre:

Laboratories suitable for work in microbiology, biochemistry and bio-chemical engineering
have been set-up. Now facilities are available for cuituring micro-organism and carrying out studies
relating to applied microbiology and biotechnology.

Library

1. Books worth Rs. 50,000/- are purchased for the centre and the centres library is being
maintained by Dr. Mahaseshasayee. The departmental library facilities are being made use
of by the staff associated with the centre.

Major equipment purchased

(a) Thermadyne Laminar and flow chamber
(b) Fraction collector

(c) Remmodel C24 table topcentrifuge
(d) Volatile acid determination apparatus
(e) Remi model R-23 Revolutionary Research centrifuge.
(f) Electric automatic antoclaing

]

(g) Digital micro single pan balance

(h) Metro incubator ,
Equipment are being looked after by Dr. Megasingh and Dr. A. Baratharajan,
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Invited Lectures Delivered by Staff

<y

Prof. M. Satyanarayana was invited to give lectures by NCL Pune, RRL, Jorhat, ISRO,
Trivandrum, A C. College, Madras.

Prof. C. A. Sastry was invited to give lectures by A. C. College, Coliege of Engingering
Gnuidy, Regional Labour Institute, Madras, Mechanical Engineering curriculum Develop-
ment Centre, NPC, MPC etc.

Dr. T. V. Ramakrishna and Dr. C. A. Sastry conducted a course on "Air quality monitoring”
for staff of Department of Envir., Govt. of India.

Dr. Mahaseshasayee, Dr. Megha Singh and Dr. C. A, Sastry attended the international
seminar on Biotechnology at National University of Singapore at Singapore, during Nov. 1983,

Dr. C. A. Sastry gave a plenary lecture in the symposium at Hongkong on "Eco-
logical aspects of solid waste disposal”’ in December 1983.

Dr. C. A, Sastry visited England and France during May ‘83 as a delegate of HNTB (DST)
and submitted a report to National Biotechnology Board.

Cr. 1. S. Chandra visited Kulalumpur and presented a papet in an international seminar

BRIEF INDICATIONS OF DEVELOPMENTAL PROGRAMMES LIKELY TO COME UP IN THE
NEAR FUTURE:

1. Bioconversion using different techniques.

al

aO
N

Preduction of enzymes of industrial and commercial importance.
Immobilisation of commercially useful enzymes.

Developing bioreecters for opt:mizing bicccnversicns like starch to glucose, giucose 1o
fructose, steroids etc., aniving at design criteria using computer aided design processes.

Steroid biccenversion using free and immobilized microbial systems.

Microbial degradation of poliutints like phenols, lignin, pesticides etc.

Energy production using biomass and industrial wastes.

Fermantative production of single cell protein, Chemicals like citric acid, alccho! etc.
Techniques for separation of product from fermentation broth,

Pheological studies in fermentation systems.

Pilot plant studies.

2. Laser Appiications in Medicine and Biology.

Cardiac monitoring by laser speckle.

Tissue characterization for tumer detection.

Determinaticn of enythrocyte sedimentation profiles in various diseases to for diagnesis.
Characterization and separation of desease- -infected erythrocytes.

Farmulation of guidelines for laser safety.
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PUBLICATIONS

1.

(&2}

10.

11.

12.

13.

14.

15.

Megha Singh and P. Kanakaraj

Promodkumat, Venkateswararao P. V., Sastry C. A, and Ramanujam M. “Charging of aerosol
particles by qnipolar ions in an applied electric field”” Fine Particle Society, U.S.A. Pacific
region meeting, Honolulu~ Hawai USA from 1st to 5th August '83.

Gurunadharao B. V. S., Promodkumar, Sastry C. A. and Ganeshbabu K. ““On the theory of
orthokinetic flooculation’”, power Bulk Solids conference lilinois, U.S.A. July 1984.

Promodkumar, Sastry C. A, Ramanujam M. “A Mathematical model for wire duct type
precipitator* National Seminar on Assessment & Management of Pollution, JMU, New

Delhi, January -1984.

Promod Kumar, Sastry C.A. and Ramanujam M. “Charging of aerosol particles by hipolar
ions’* 15th Fine Particle Society meeting, U.S.A. Florida, July ‘84.

Promod Kumar, Sastry C. A. and Ramanujam M. “Niathematic model for cyclone separator”
15th Fine Particle Society meeting, U.S.A. Florida, July ‘84

Sastry C. A., “Solid Waste Management in India" International seminar on Ecologica

“aspects of solid waste management, Chinese University, Hongkong, Dec. 1983.

Sastry C. A., Gurunadharao B. V. S., “Sampling and analysis of refuse from on Ind‘ian city
—A case study’’ 1 bid, Chinese Univetsity, Hongkong, Dec. ‘83.

Sastry C A., Tatkar V. and Rapti M. slmmobilisation of a myloglucoside” [nternational
seminar on Biotechnology, National University of Singapore, Nov. ‘83.

Sastry C. A. and Gurunadharao B.V. S. “Biological treatment of waste water from a
sodium elginate manufacturing plant” International Seminar on Biotechnology. National

University of Singapore, Singapore Nov. ‘83.

Kothandaraman, Muraharirao V., Srinivasan P., and C. A. Sastry. ~#Studies on the
characteristics and treatment of waste water from a soap and detergent manufacturing unit
A case study* Jour. Indian Pub. Hith Engineers Vol 1983, No. 1 33 (1983).

Gurunadharao B. V. S. -and Sastry C. A. “Operation and maintenance of waste water
treatment plant” Industrial safety chromicle, Vol XIV, No. 3 OCT, DEC. 1983.

Megha Singh and S. Swarnamani ~Enythrocyte sedimentation profiles under gravitational
field as determined by He-Ne laser : VIll. Effect of inhomogeneous magnetic filed "|EEE

Trans Biomedical Engineering, 30-10-1983.

R. S. Rajagopalan. Megha and A. Periasamy, Identification of cardiac

K. Nityananden,
A new non-invasive method. VIl Asian Pagcific

dyekinecia through laser speckle pattern.
Congress of Cordiology, Teipai, Taiwan, 1983.

Megha Singh and A. Periasamy, ‘‘Time average laser speckle interferometry to monitor the
cardiac movement, International Symposuim-cum-Workshop on Bioengineering Jadavpur

University, Calcutta. 1983.

"Influence of hypercholesterolemia and onion extract on the
tes” Symposuim on Research in Biology and Biotech-

structure and functioning of enythrocy
1983.

nology in Developing countties’ NUS, Singapotre,
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16.

17.

19,

Megha Singh, "'Determination of influence of various plasma and cellular constituents on
enythrocyte sedimentation’ International Symposuim on New Methods in Biorheology
Nancy, France. 1983.

E. Muralidharan, A. William, S. Kandan and Megha Singh '‘Measurement of the blood

cellular and hemoglobin contents by laser reflection method” IX All India Symposium on
Biomedical Engineering, Poona’ 1983,

S. Kandan, P. Kanakaraj and Megha Singh “Influence of erythrocyte cholesterol uptake of

the rheological properties of blood” V International Congress Biorheology, Baden-Baden
1983.

Megha Singh and K. Paul Joseph “influence of inhomogeneous magnetic field on the

sedimentation properties of naormal and malaria infected erythroeytes”” V International
Congress of Biorheology, Baden-Baden, 1983.
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CENTRE FOR SYSTEMS AND DEVICES

The Centre for Systems and Devices is one of the Research Centres of the Institute specializing
in Electrophysics and Electronics Engineering. The faculty and scientists of the Centre have active
participation in a number of major on-~going sponsored research and consultancy project of the Institute.
The financial outlay of the sponsored projects in Which the staff members of this Centre are the Chief
Investigators is approximately Rs. 100 Lakhs. The faculty and scientists of the Centre also take part in
guiding students in the Ph.D. and M.S. Thesis work and M.Tech., M.Sc., and B.Tech. Project work.

The area of specialization in which the staff of the Centre carryout sponsored research and guide
student in the academic research programmes of the Institute are the following :
i) Acoustical and Radar Imaging
i) Electromagnetics and Antennas
iii) Microprocessor Based Systems
iv) Radar Signal Processing
v) Semiconductor Devices

Some of the staff members of the Centre serve as retainer consultants to a few leading organi-
zations in the country.

Several sponsored research and consultancy projects have been completed successfully by the
staff members of the Centre.

A number of students have been guided to the successful completion of M.S and Ph.D Degfees
of the Institute by the faculty of the Centre. Further, a good -number of papers have been published by
the staff of the Centre in refereed national and international journals.

For carrying out research and development work the following facilities have been established by
the staff of the Centre :-
1. Indoor facilities for antenna pattern measurements (farfield and fresnel zone at C and X-
Bands)
2. Low power Microwave Measurements (upto power levels of-—-85 dBm or greater) from 2-12
GHz.
Swept Frequency Measurements with scalar network analyser at J and X—Bands.

phase measurements at X-—Bands.
s iucluding diffusion, photolithography and metaliza-

5. Semi—conductor device fabrication facilitie
ed technology, i.e. molecular beam Epitaxy and also

tion. Facilities for an emerging sophisticat
chemical vapour deposition are being established.

6. A 32—point radix—2 Fast Fourier—tronsform processor that displays the spectrum of the input

data,
7. A digital filter that can be used to detect moving targets in heavy clutter environments.

8. A printed making machine that does not require chemical processing.

9. Microprocessor Development Systems.

ENERGY RESEARCH CENTRE

This centre coordinates the research activities of various departments in the area of energy,
mainly with reference to alternate and nonconventional energy sources, and energy .conservation.
The specific areas include solar energy, wind energy ocean thermal and wave energy sources, biogas and

hydrogen energy.
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In the area of solar energy utilisation, the three aspects being studied are : heating,
ccoling and energy storage.

Optimised designs of sandwich type water heating solar collector have been made and
prototypes have bzen tested. A 100 m: area water heating collector field with selective coating has
been installed. Solar assisted heat pump systems have been analysed and vapour compression type
systems have been fabricated and tested.

Vapour Absorption Refrigeration Systems (VARS) working on advanced thermadynamic
6ycizs such as dual-stage and dual-effect are being studied. Ammonia -- water and R 22 -~ DMF
systems are being tested. A Vapour Jet Refrigeration System (VJRS) with R Il as working fluid
fias been developed and tested. The above systems which operate with solar heated water at
about 90-C can also be adapted for other low potential energy sources.

Open cycle refrigeration systems, solid desiccant VARS and dehumidication — cooling
systems have been analysed for solar energy utilisation for airconditioning application.

Thermal Energy Storage is an important aspect of solar energy utilisation. Here, the two
aspects being studied are, stratified hot water storage and phase change material (PCM) storage,
Three large stratified storage tanks (one of 33,000 litres capacity and two of 16,000 litres capacity)
fiave be«n fabricated and are being tested for periormance characteristics. Encapsulation technique
and direct contact heat ¢xchange for PCM storage ate being studied.

In order to improve the performance of solar operated cocling systems to make them econo-
mically viable, hybridisation of cooling and heating systems has been taken up.

lFor energy conservation and recovery vapour absorption and vapour compression type heat
pumps heat transformers are being studied. Vapour compression prototypes operating with R 11 and
R 114 have been tested with encouraging results for drying and distillation application. Use of metaj
liydrides for heat pumping has been studied.

Energy conservation in buildings in the form of reduction of solar heat gain, optimum design of
insulation, air circulation ete. is being studied.

In the area of biogas generation, experiments on dry leaves have shown encouragement on the

;= ¢ of bicges, Perheps this is the first time some data on dry lsaves on the yield of biogas have been
stained.  Experiments aiso have been done to optimise the loading rates of raw materials for the best
yizid. Two phase digesters for optimal utilisation of feed have also been tried in the laboratory. some
more studies are being performed in this direction. Thermophilic digestion of dry leaves yields better
resuits compard to Mesophilic condition.  Studies have been performed on mixed feed stock on biogas
y.eid end also through enriched cultures. The fcrest leafy residue yields about 35 L kg dry weight.
Electrophoretic studies on protein and enzymes have been done on the cultures. [t has been found
that anaerobic degradation in multiphase digesters gives negligible gas generation during the first four
heurs, due 1o a function in glucose concentration.  Further kinetic parameters are being studied so as to
medify the design aspects of the digester for more effective degradation and augmentation of gas yield.

An earthern cooking stove has been developed snd tests have been made to compare the funct-
toning of the same with metallic stoves. Experiments on different throat diameters of nozzles have been
tried to obtain the optimised throat diameter for the best efficiency. It has been observed that the
reduction in throat diameter of the nozzie improves the efficiency. Further investigations are being
iaken up. A theoretical study taking into account of all the parameters for obtaining the best efficiency
is being made on the clay stove.
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Continuing the studies on bioenergy, the work carried out related to the following objective.

a) Screentng of various sources of potential feed substrates for gas generation.
b) Catalytic augmentation of gas yield.

c) Improving CH, content of biogas.

d) Studies on mixed feed substrates.

e) Enzymatic sfudies on complete breakdown on organic substrates.

f) Intermediates in fermentation processes.

g) Bye product of fermentations.

h) Separation of phases of anaerobic digestion of complex feeds.

i) Modified designs to suit the results of above studies.

Different materials screened included variety of agro water, forest leaves etc. Detalied Kinetic
Analysis were restricted to L. feucocephala as the major substrate.

Mixed feed formulations incorporating L. leucocephala identified as the best for sustained high
yield of gas, while combinations with cow dung and water hyacinths were not yielding appreciable gas
yield.

Added mineral nutrients were shown to enhance gas yield. L. leucocuphala has emerged the
single best economical source for gas generation potential with almost complete breakdown in a shorter
time. The kinetics of its breakdown has been studied in single phase and multiphase digester. The
kinetic analyses carried out on different solids loading rate at different HRT indicated an optimal loading
rate of 2.5 g VS on a 5 day HRT. The bey intermediates of digestion process were characterised to be
CH,OH and acetic acid. Amino acids have also been identified in the medium. The by — products of
anaeobic digestion are being evaluated for feed and growing SCP.

Scale—up studies are being done at the Centre for Rural and Development including a two
phase digestor which has recently been built.

In the area alternate funds for combustion engines. A new type of engine called the Surface
Ignition Engine, is being developed and tested. This engine can use a wide variety of fuels including
Alcohols, Gasoline, etc. The Catane number of the fuel is not critical for this engine.

Alcohol js being sprayed after the Turbo charger to produce charge cooling. This has also the
advantages of improved volumetric efficiency and increased power output.

An adiabatic diesel engine is being developed. In this work. the critical engine components
like Piston top, cylinder head the cylinder liner are being insulated by ceramic coating or air gap to
reduce heat losses. The benefits are increased thermal efficiency and smoother combustion.

Hydrogen is mixed with the air going into the diesel engine. Substitution upto 50 per cent on
energy basis has been achieved so far. The problems connected with this engine are being studied.

The scavenging efficiency of small, 2-stroke engines of 2-wheelers is being improved by
modified port design and other measures. Hot wire Anemometer is being used to study the scavenging
pattern.

19



FIBRE REINFORCED PLASTICS RESEARCH CENTRE

Courses Offered

The follow:ng elective courses were offered by the Centre staff during the first Semester, 1983-

19384
1. Composite Materials Undergraduate Elective
2. Composite Technology Post-graduate Elective
3. Composite Structures Post-graduate Elective
4. Engineering Drawing | Undergraduate First year Course

Continuing Education Programme

The Centre offered the Short Term Workshop on FRP Technology during 19th September to 1st
Uctober, 1933 and there were 27 participants. In addition, the faculty members of the Centre partici-

piated in four short team courses held within 11T and outside.

Academic Research Programme

(In cotaboration with other Departments of the Institute)

1. No. of on going M.Tech Projects 1
2. No.cf M.S. Projects completed 2
3. No. of Ph.D. Projects complated 1
4. No.of Ph.D. Projects on going. 2

Important Seminars and Lectures

A one day Open House for industry was held on 17th February, 1984 with the theme quatity
contro} and testing of composites. A total of five seminar lecture were given by the staff and students
of the Centre during the year.

Research And Development

The following R & D Projects were taken up during the year.
1. Studies on Jute Polyester Composites.

<. Development of Coated Fabrics using glass fibre fabrics coated with PVC, Polyurethane
PTFE.

3. Development of prepreg tapes and rovings.

and

4. Process development of Reinforced Reaction Injection Moulding.
5. Developmentof glass epoxy moulds for metal forming, deep drawing and SMC hot pressing.,
0. Development of Computer Programme for finite element analysis of bus body.

In addition to these projects, the Centre has helped students of various other departments |

)\,I
fabinicatng their testing models in FRP,
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