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PREFACE

In response 1o the request of the Government of the People's Repﬁblic of
Bangladesh, the Government of Japan has decided 1o conduct a Basic Design study
on the :Project for Procurement of Scientific Equipment for the Universities and
entruéted the study to the Japan International Cooperation Agency (JICA). JICA
sent to Bangladesh a study team headed by Dr. Tomoya Shibayama, Associate
‘Professor, the Department of Civil Engineering in the Faculty of Engineering,

Yokohama National University, from December 17, 1988 to January 3, 1989.

The team had exchanged views on the Project with the officials concerned
of the Government  of Bangladesh and conducted a - field survey. After the team
returned to Japan, further studies were made and the present report has been

prepared.

I hope that this report will serve for the development of the Project and

contribute to the promotion of f{riendly relaiions beiween our two couniries.

I wish to express my sincere appreciation fo the officials concerned of the
Government of the People's Republic of Bangladesh for their close cooperation

extended to the team.

April 1989

Koo ffameg

Kensuke Yanagiya
President

Japan International Cooperation Agency
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SUMMARY

The Pcople’s Republic of Bangladesh makes great efforts to promote cconomic
development in order (0 cope with population growth and increase national
income.  Achievement of. the goal is highly depended on the development of
talent by wuniversity education in the scientific and ecngineering fields.
However, its fingncial conditions have caused difficulty in procuring

cducational equipment for universitics since 1971.

Having recognized shortage and obsoleteness of educational equipment at
universities and its adverse ecffect on educational standards, the Bangladesh
Government made a plan to improve the ecducational equipment at science and
engineering departin'ents of univcfsitics, covering 90 departments of 16 faculties
of 6 universities. Based on .lhe plan, the governmeni requested the Japanese
Government to assist in procuring these equipment. At subsequent meelings
between the (wo governments, the Bangladesh Government asked the Japanese
Gm'remmem ‘to aid in procuring educational equipment for 3 depariments of the
University of Dhaka and Bangladesh University of Engineering and chhnolégy

respectively, a total of 6 departmenis,

By reqﬁesi, JICA sent a survey team responsible for basic design to Bangladesh
from December 17, 1988 1o Janvary 3, 1989. The study team had meetings with
Bangladesh government officials about the Project, surveyed the present
educational situation about background of the need for educational equipment,
organization and procedure for the Project, and equipmenti maintenance system
in that country, and verified demarcation of undertakings in the Project and
sitcs to install cquipment. After returning to Japan, the siudy team analyzed and
evaluated the Project to select adequate equipment, cstimate costs, and develop a

plan of equipment maintenance.

The original request by the Bangiadesh Government was to procure 228 items of
cducational equipment for 3 departments (physics, chemistry, and botany) of the
University of Dhaka, and 3 departments (elecirical & electronic engineering,
civil cngineering and mechanical engineering) of Bangladesh University of
Engineering and Technology. As a result of meetings between the study team
and Bangladesh officials, 16 items were added to the original list and 83 items

were deleted to total 161 items to be supplied.



Finally, the need for the cquipment requesied by ecach depariment was reviewed
with reference to purposes, ~curriculums, and the number of faculty mcmbcrs
and students, and 134 items were selected on the basis of the basic design study, as

shown in the following table.

The Proposed Number of Equipment by Departments

University/Depattment The No. of ltems ' Major Equipment

The Univarsity of Dhaka

Physics a2 Qscilloscopes, Signal generator, elc
Chemistry . 1 Spectromaeters, Gaschromatograph,

melting point appratus, etc. '
Bbtany 30. Microscopes , Leaf area haeters. sic.
{Subtotal) = - (83)

B'angrad.esh University of
Enginasting and Technology

Electrical & Electronic 9 - Microwave network analyzer,
Engineering High voltage impulse generator, etc.
Civil Enginearing © 20 Struciural iesting frame,

High pressure mercury porosimaeter, elc.

Mechanical Englnesering 22 Gas tutbine and test bed,
Universal testing machine, elc.

~ (Sub-total) (51)

Total ' 134

The University Grants Commission will serve as a project implementation body

on the Bangladesh side.

The project cost is estimated approximately at ¥3,780 thousand (Tk. 937 thousand)
for the Bangladesh portion, The period of the Project will be a total of 13.5
months after the signing of Exchange of Notes by the two gov.f:rnments,
including 2.5 montbs for detailed design, 0.5 month for tender procedure, 6
months for equipment design and manufacture, 0.5 month for transport, and 2

months for installation work,



Maintenance of the cquipment to be supplied under the Project should be
integrated with that of the existing cquipment. Therefore, the equipment nccds
to be managed by cach department with periodical ihspcction and maintenance
as well as timely repienishment of | spare p.arts and consumables. In addition to
sparc parts for onc year for the new cquipment, cxpected increases in costs for
utilities, consumables, repair parts, . and labor need 10 be included in the budget

for the Universitics.

The annual maintenance cost in conjunction with the Project is estimated at
about Tk. 2,622,000 for the two Universities.

The Project is expected to bring various cducational benefits as follows:

’ To provide knowledge of latest science and technology, ihereby

promoting technology transfer to the country's industries.

. To upgrade research abilitics of students through increased access 1o
experimenis, thereby contributing to technological progress for the

industrics.

In addition, as a number of graduates from these universities will tcach at
technical colleges and high schools, the Project is expected to produce a great

indirect effect to diffuse the educational benefits throughout that country.

Moreover, the gradvates from the universities will play a major role in
accelerating  industrialization of that country, leading to increase in value added

to industrial production, thus producing a significant economic effect,

The Projéct is designed to enrich educational equipment at thc departmenis of
Universities both in quantiiy and quality . This will result in considerable
upgrade of educational quality at these departments, thcreby improving higher
education, industries and economy of that country. Thus the Project should be

highly evaluated for the future of Bangladesh.

- it -
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CHAPTER 1 ~ INTRODUCTION

It is of urgent necessity for The People's Republic of Bangladesh to -strengthen
national cconomy so as to increase the national income. It is expected, thercfore,
for- universities to cducate and raise competcm scicntists - and cngineers 10

~contribute to national economy.

Under the present difficult financial conditions in Bangladesh, the universities
have 'had'_ very. few chance to purchase new cducational equipment since 1971,
Accordingly, as cducational equipment in each unive_rsity has become old and
obsolete, the level of the nation's university education have been obliged to

deteriorate  significantly.

In the light of such situation, the Bangladesh Govemment made a plan to provide
90 departments of 16 faculties of six universities with new scientific educational

equipment.

In meantime, the Bang!a.desh Government requested the Japanese Governmenti to
collaﬁorate on this plan.  After discussion between the two governments, the
Bangladesh Government officially submitted their request o the Japanese
Government for a grant aid to supply scientific educational équipmcnt o six
departmehts; three respectively in the University of Dhaka and Bangladesh

University of Enginccring and Technology.

In response to the request placed by the Bangladesh Government, the Japancsc
Government dispatched to Bangladesh a survey team hecaded by Dr. T. Shibayama,
Associate Professor, the Department of Civil Engineering in the Faculty of
" Engincering, Yokohama National University, through Japan International
Cooperation Agency (JICA) from December 17, 1988 to January 3, 1989 to conduct
a local survey and discuss the matter with parliés concerned in Bangladesh. The
survey team eventually conducted the local. survey during the period of the
assignment on the present educational  situation of Bangladesh, background
which. reflected the necessity of the educational equipment, éyStem for the
implementation .of the project. as well as for the maintenance of the equipment,
and confirmed cach country’s share of the work and specific sites to install

cducational equipment.



Details of organization of the survey iteam and survey schedules are described in

the Appendix-2 and 3.

Based on the preliminary study, local sﬁrvey' and the studies of materials and data
locally collected, the backgro\md,' the objective as well as the international and
domestic role of the Project were clarified, the scale of the - educational
equipment and scleciion thereof were decided, operation cost in relation with

this Project was estimated and the implementation plan was made.

The rtesult of the basic design study is developed in this report based on the

above-mentioned invesitagation.
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CHAPTER 2 BACKGROUND OF THE PROJECT

2-1

2.1-1

The Present Situation of Bangladesh

Land and population

Bangladeésh has' a huge delta and its peripheral region at the confluent
and alluvial area of ‘three large rivers; Ganges, Ja.m_una and Meghna,
Total area of the land is 143,998 km?2 (according to the survey in 1988).
The country had a population of 87,120,000 according to the national
census in‘' 1981, which is’ now estimated at 110 miltion . Accordingly,
the density .of population -is roughly 765 (persons) per km?2, which is
one ofthe highest  in Asia. The ‘government has been promoting a
birth control - plan to restrain an increase in population, but the

population of that country is still increasing at a rate of 2.2% per ycar.

2-1-2  Climate and natural resources

Bangladesh is located between 20° 34" and 26° 38" North Latitude and the
greater part of the land is low ground. ‘The country's climate is tropical
and partly subtropical. The year is divided into two seasons, the rainy
season{or summecr season)- and the dry season (or winter season). Rain
intensively falls during the rainy scason (April to October), annual
precipitation was 1,837mm - 3,02lmm at Dhaka in 1977 - 1986. The
temperature varied from 13.2°C to 35°C and the humidity was 52% - 84%
at Dhaka in 1986. The temperature and humidity are high during the
summer season, while the climate is relatively pleasant during the

winter season.

The country is attacked by frequent cyclones in-summer which causes
disastrous floods when the upper reaches of the three rivers has large
precipitation at high tide.  As' a matier of fact, the country suffered from
the most disasirous floods in 1987 and 1988 which were said to be the
largest and most calamitous floods the country has ever experienced in
the past 45 years and 100 years respectivcly.' Almost all farm land in a
spacious area sank under water and many houses in the city of Dhaka

were inundated. Agriculture, the country’s key industry and the



infrastructure including transportation and clectric power suffered
great damage from the floods, Such severe cHmatic conditions have’

obstructed the development of its industries.

Forest covers 16% of the land of Bangladesh. ~However, as trees are 100
hard to be used as building materials, forest’ resources have not been
fully utilized as yet. Natural gas is oniy'produccd in a few places in that
couniry, but there is no other significant natural. resource anywhere.'
Electric pchr is supplicd by thermal power stations using the natural
gas as referred to above and hydrbelectric_ power stations utilizing
water of the lake Khulnaphuli.  Scen from the fact that _the total
elecetric power consumption in‘ 1985/86 was 2.86 billion kwh, ~which
means less than 30 kwhf/year per capita, home eleciricity has not yet
prevailed.  Natural ‘gas is used mainly in cities as household. fucl, while
in  rural districts, dung of caules;'-hulls and straws of rice, jute stocks
(which are called "traditional fuels") are mainly used as household fuel,

total consumption of which exceeds that of petroleum.
2-1-3 Economic trends
(1)  Gross Domestic Product (GDP)

In 1987/1988, agriculture accounted for 49% of. the country's GDP
as shown in the Table 2-1. Rice, which is the SIéplc'agricultural product
of that country, is produced by 75% of arable  land but the productivity is
fow. Since the toial crop did not meet the national demand for food, that
couniry was compelied to import rice until 1985/86. Even at present, the

country - has little surplus rice in stock.

In the segment of industry, chemical fertilizer made by natural gas, sugar,
jute-based products, yarn and fabrics of coiton are produced, output of
which, however, acounts for less than 10% of ihe country’s' GDbP. It is

highly hoped that the country develops much more industrial activities.



Table 2-1 GDP of Bangladesh _ _
' (Unit: 10 million Tk)
tem : 1986/87 1986/88

{Growth rate: %) {Growth rate: %)
GDP (Actual: FY Prico of 1984/85) | . 35,722 . 444 - 36,777 2.95
GDP (Current) 43,260 12.26 48,220 i1.14
GDP per Capita (Gurrent), Tk 4,112 9.82 4,489 10.91

GDP by Sector (FY Price of 1984185 (Share: %) {Share: %)

Agriculture 17,808 2085 17,924 48,73
Commercial 7,881 22,06 8,275 22.50
tndustry 3,462 9.69 " 3,599 9.78
quernment 2,433 6.81 2,524. 6.86
Transponél_ion[r élecommunicaﬁon 1,875 5.25 2,033 552
Housing . 1,082 3.03 1,109 3.02
Construction 880 2.46 | 967 | 2.63
Elsctricity/Gas 310 0.84 346 0.94
Total 35,722 100.00 36,777 100.00

Source: 1987/1988 Annual Report of Centra! Bank of Bangladesh

(2} International

Jute and tea ar¢c major exports of Bangladesh.

accounts roughly for 75% of the world production.

trade

However, due io sharp

The country's jute

.dec.line of supply of jute during the two wars of Ihdependence and
Liberation, substitute synthetic textiles has prévailed throughout the
world and the jute market has substantially shrinked. Tea of good quality
has been produced in the area adjacent to Assam, India. At present, it is
exported to England and the Middle and Near East (cspecially to Egypt).
However, it appears to be quite difficult for Bangladesh' to .cxpand the
maﬂcet because the neighboring countries, India and Sri Lanka are very

competitive.



In addition to those commoditics, that country exporis ready-made clothes

mainly to the USA. However, the country's terms of trade have been

rapidly aggravated since 1972/73 as shown in the Table 2-2 and not yet

restored.
Table 2-2 Transition of Trade Conditions
(Trads index: 100 for 19721873)
CFY import Price [ndex Export Price Index Term of Trade
1979180 : 3002 - 211.3 70.4
1980/81 352.6 181.2 ' 51.4
1981/82 368.1 185.5 42.2
1982783 349.5 163.1 46.7
1983/84 339.3 193.2 56.9
1984/85 339.1 224.8 66.3

Nete: Te'rm of trade =export price index! import price index

The country's 1986/1987 exports totaled 27,166 million Tk while its total
" imporis amounted to 63,538 million Tk, thus resulting in a large trade
deficit.  The country's trade has been in the red since 1971 when the

country was involved in the war of liberation.

As regards trade - with Japan, Bangladesh imported from Japan in the
amount of 8,233 million Tk and exporied to Japan in the amount of 1,946
million Tk in 1986/87. 'Bangladesh mainly imports machinery and metal
‘products while shipping shrimp as its main cxports. Japan, ranking first
as its import partner and second as its export partner following Singapore,

is ome of the most importani trade partners of Bangladesh.
(3) Economic development plan

To recover [rom the economic confusion caused by '.the ‘War of
Liberation in 1971, Bangladesh established and implemented the first 3-
year plan (1973 - 1978), 2-year plan (1979 - 1980), the second 5-year plan
(1980 - 1983) and the third S-year plan (1985 - 1990). .Adversély affected
'by cyclones and disastrous floods, however, the couniry has not yet got

satisfactory resulis,



The Table 2-3 shows the rate of cconomic growth attained under- the three
cconomic development projects before the third S-year plan. In the Table
2-4 is shown the rate of increase in population according to the national
census in and after 1951. As clearly seen from the two tables.. the rate of
economic growth does not even exceed 1% more -than the rate of

population - increase, except for the period thc first S-year plan was in
- effect.

Table 2-3 The Rate of Economic Growth

Primary 5-year plan ~ 2vyearplan Secondary S-year plan

(1973 - 1978) (1979 - 1980) {1980 - 1985)
GD¥ growth rate :
(% Near) 6.1 3.5 3.8

Source: The Third Five-Year Plan 1985-00, Ministry of Planning

Table 2-4 The Rate of Population Increase

Year of Census 1951 1961 1974 1981
Population {1,000} 41,932 50,840 71,478 87,120
Bate of population 1.95 266 5.87
increase
{%hlyaar)

Source; 1987 Statistic Yearbook of Bangladesh, Bangladesh Bureau of Statistics

~ GDP of Bangladesh in 1987/88 was 4,489 Tk per capita (equivalent roughly
to US$140). 1t has been of great concern for the governmeni to control
the rapid increase in population in order to realize better life for the

people.



2-2

2-2-1

Background of the Request

Educational system

Education in Bangladesh succeeds: traditional British system.  Children are
enter primary schools at ages betwcen 4 to 6 years old and receive five-
year compulsory cducation, followed by 5 years in secondary schools, 2
years in high schools, 1In the science course, studems are requested to
study at university for 3 yeén‘s to obtain the bachelor of science (B.Sc.).
Finally there are three graduate degf_ecs. offered:  the master of science
(M.Sc.) requiring one-year more education, the doctoral degree (Ph.D.))

with additional two-year education,” and the M. Phil. degree.

It should be noted, however, that the number of years reguired to obtain
the bachelor's degree varies with universities. For instance, the
University of Dhaka offers a 3.year. honours course and a 2-year pass
course. The pass course grants the "ordinary bachelor" degree, while the
honours course the "bachelor of science® degree, On the other hand,
Bangladesh University of Engineering and Technology offers a 4-year
programme (B.Sc. in cnginecring) and a 5-year programme at the
department of architecture (B.Arch.). ~ In addition, bachelor‘s degree is

also offered to technical college graduates.

Holders of the ordinary bachelor's degree, who intend to obtain the
master's degree, are required to take a l-year preliminaty course in the
master's programme before entering a final course, while gradvate of the
honors course start from the final course.  Generally speaking, bright

students are more found in thc honours courses than the pass courses.
Science and engineering education is offered at 34 iechnical colleges. In
addition, there are 54 vocational schools which offer education at a junior

high school level. Thus, a variety of choice for education is available.

The educational system is shown in Figore 2-1.
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Figure 2-1 Enginéering Education System in Bangladesh

2-2-2 Enrollment rate

According to the 1986 statistics, 9,115,544 students entered primary. schools;
8,120,282 students in . natiopal or public primary schools and 995,272
students in private schools. The enmrollment rale was estimaied at 52% from
the 1981 census: of 14,158,000 at 5-9 years old, 7,358,829 enrolled in
primary schools, and the number of primary schools is still in shoftage.
The Third Five-Year Plan scis forth a sarget to increase primary schools to
accommodate 70% of all children in the age group by 1990. On the other
hand, there arc 2,345,166 students enrolled in secondary schools in 1986;
142,659 in national schools and 12,202,507 in private schools.  The
enrollment rate based on the 1981 census was 17%; 1,979,075 out of
12,650,000 in the age group beiween 10 and 14 years old. It is now

estimated to reach a 20% level.



2-2-3

In high schools and 'high school level colleges, 92,586 siudents are
enrolled in 1986. Percentage of the cnrollment in high school level
schools in the total graduates from sccondary schools was approximately

1.6%.

Finally, 1,095 students obtaincd the ‘ordinary bachclor's degrec(pass
course), 6,743 the honors degree, and 1,476 the B.Sc. in enginecring and
agriculture.  Assuming that there is no duplication in these figures, 9,314

students obtained the bachelor's degree.
Public administration system related to education

In Bangladesh, the president serves as the chancellor of all the
universities; a long time tradition since the foundation of the University
of Dhaka where the governor of India served as the chancellor. Thus, vice

chancellors arc responsible for management of universities.

The universities are granled of a wide range of auionomy and major
decisions including budget allocation(to be decided under coordination
among universitics) are r_nadc by the University Grants Commission (UGC)
whiéh is represented by Ex-prefessors from thé universities. -The UGC
advises the Ministry of Education and may directly advice the chancellor

(president).

Colleges, high schools, junior high schools, and primary schools are under
the direct supervision of the Ministry of Education. Most of these schools
are privately operated, with subsidy being granted by the government.
Recenily, the government started to manage some of primary schools
under responsibilify of upzilas(the smallest administrative unit equivalent

10 county).

In addition, there are 4,218 Madrasha(Islamic schools) which provide

primary to ceollage level education under the subsidy of the government.

Public administration system related to ‘public education is iliustrated in
Figure 2-2.

-10-



President of Bangladash Changelior of Universit_ies

Ministries Ministriy of Education

o University Grantes Commission
Special Institute —

& Schools

Universities (Vice Chancelior)

1

\
L

Colleges

Sacondary Scheols, Primary Schools

Figure 2-2 Administration System of Public Education

Schools in Bangladesh are classified as follows; 4'4,244" primary schools;
2,588 junior high schools(private); 7,269 secondary schools; 291 higher
secondary schools(two years); 430 degree colleges; 10 military academies; 4
engineering colleges; 2 agriculture colleges; 9 medical colleges; 1 dental
college; 1 nursing college; 35 homeopathic(iraditional therap'y)'collcgcs;
22 law colleges; 1 music college; 2 physical education collcges; 18
po!yiechnic colleges; 1 college of ceramic tcéhnoldgy; 1 commercial
college; 54 vocational schools; 1 graphic art college; 1 college of leather
technology, 1 college of textile technology; 10 teachers training colleges;
53 prlmary school teachers training colleges, 4 universities; 1 umversuy
.of engineering and tcchnology, 1 agricultural university; and 1 Islamic

university.
Some of these schools are under the supervision of ministries other than

the =Mini'stry of Education. Large percentage of schools other than

universities are of private school.

-11 -



2-2-4 A program for the development of education

As mentioned in the scction 2-1, GDP of Bangladesh is as low as US$140 per
capita. That country is also suffering not only {rom the high rate of

population increase but also from export stagnancy and repeated natural

disasters,

In order to get out of such situation, the: country's third S-year plan aims
at accompliéhing the following cight objectives. Items (2) (3) and (4), in

patticular, closely relate to - education.

(1)  Reduction of population growth.

(2)  Expansion of productive employment.

{3) Universal primary “education and human resource development.

(4) Development of technological base to bring about a long-term
structural change.

(5) Food self-sufficiency.

{6) Satisfaction of minimum necessities of life.

{1 Acceleration of economic growth.

(%) Promotion of self-reliance.

The couniry's educational Budg’et accounted for 8.6% of its toial official -
expenditures in 1983 and for 1.9% of GNP. Thcse figures should be

improved as compared with other developing couniries.

The country's cducational budget, as a fact, has remarkably been
increasing evcfy year as shown in the Table 2-S. At present, personnel
expenses account for the grealcf part of the educational budget, which is
amended on the basis of wage index to compute the rate of real increase in
the budget as shown in the Table 2-6. ‘Calculation baécd on.lhis table shows
that the educational budget has reall'y increased by 1.51 times during the
past eighi years and that the rate of real increase in the budget is 5.32% on
the annual average. This percentage significanily excceds the rate of the
economic growth as shown in’ the Table 2-3 of the preceding section and

expressly ensures that country has its policy to put emphasis on education.

-12-



Table 2-5 Educational Budget Appropriated by the Bangladesh Government

Budget for " Budget for
FY Management Davelopment Total
1980/81 209.64 75.75 285.39
1981/82 234.64 | 7392 308.56
1982/83 283.22 90.25 373.47
1083/84 365.17 126.46 491.63
1984/85 470.21 128.44 598.65
1985/86 487.44 163.41 650.85
 1985/87 697.03 251.12 948.15
- 1987/88 "800.00 * 200.00 *1,000.00

Round figures by UGC estimation
Source: Bangladesh Educational Statistics 1987, BANBEIS

Table 2-6 Educational Budget Amended on the Basis of
General Wage index

FY (1970/71=100) (1,000 mil_ Tk) {1,000 rﬁn Tk)
1980/81 492 285.39 285.39
1981/81 566 308.56 268.22
1982/83 598 373.47 307.27
1983/84 635 491.63 353.11
1984/85 734 598.65 401.27
1985/86 895 650.85 . 357.79
1986/87 1,085  948.15  429.94
1987/88 1140 1,000.00 431.58

* Amended on the basis of wage index to 1980/1981 level.

** Calculated on the presumption that the general wage index would rise by 5% from 1986/1987.
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2-2-5

The third 5-year plan aims at accomplishing the following seven

objectives in education.

(1) To ecarol 70% of primary age-group children in the primary
schools (compulsory education) | _

(2) To reduce the rural-urban gap in cducational facilities.

(3) To provide i_n—sérvice training to primary, secondary and
tcchnical school tcachérs. '

(4) To lay emphasis on science, technical and vocational
education,

(5) To reduce illiterate adults.

(6) - To reform the admission system to colleges and universilies.

(7) To reduce the gap in educational opporiunities between sexes.
Ttem (4) dirccily relatés to the Project.

The third 5-year plan provides that universitics should change the trend
of stress on the liberal art education and rather lay emphasis on
cultivation and training engineers and scientists who contribute to the
development of the mnation's economy. The Bangladc’sh Government
requested the Japanese Government 1o codpctatc with and help it realize

the Project as a part of the third 5-yeaf- plan.
International role

Bangladesh depends on international funds for about half of economic
development budget in the third 5-year plan. As mentioned in the section
2-2-1, the most important objective in the third S-year plan in education is
to increase enrollment to primary schools. To help that country, Asian
Development Bank (ADB) accommodated the country with a loan of US$50 -
60 million at a low interest for five years. . -That country is also asking ADB

‘to extend another financial cooperation to improve secondary school

education.

UNICEF is providing welfare to children in that country who are not yet

aged 1o enter primary schools.
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In addition to the above, ADB has also accommodated that country with a 5-
year loan of US$30 million at a low interest to educate illiterates.

In the meantime, up to today, except for personal support; no universitics
in that country have ever received systemalic aid from abroad.
Accordingly, that country hopes 1o receive aid from the Japanesc
Government in universities and colleges and regards the Project as the

first step of assistance which that country could expcet from Japan.
Backgi‘ound of the Sc}ection of Universities and. Depariments

Background of the selection of universities

Baﬁgiadcsh has 4 geﬁcral universities and 3 specialized universities. 2

more universities will be opened in -1989.- These universities, their

enrollment and years of foundation are summarized in Table 2-7.

Table 2-7 Summary of University in Bangladesh

: Enrollment ~Year of
Name (1986/87) Foundation

| University of Dhaka 15,985 | 1921

University of Rajshahi 11,406 1955

University of Chittagong 5,685 1966

Jahangimagar University 3,000 1970

Bangladesh University of 3,350 1962
Engineering and Technology

" Bangladesh Agricuttural University 4,215 1962

lstamic University ' C « 1,000 1988

Shahjalal University + 5,000 o 1989

Khulna University * 5,000 1989

*Planning figures indicated by UGC

Source: Bangladesh Educational Stalistics 1987, BANEIS

All of them are national universities. Their location are shown in Figure
2-2. The establishment of the two universities will achieve reduction of

local gap by appropriate distribution of universities nationwide.
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Figure 2-2 Location Map of the Universities in Bangladesh
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‘The - existing six universities have 90 departments of 16 faculties

" specializing- in science and engineering education, and two more

uni_versi'tics will be added to them by 1990. The Bangladesh Government is
apparently desirous of aid from the Japanese Government in - all the
departments of the existing six universities.  This -time, however, the
Bangladesh Government. officially requested the Japancse Government to
cooperate to provide three departments of a general university, namely,
the " University of Dhaka and three departments of a engineering
university, namely, Bangladesh University of Engineering and

Technology with necessary educational .equipmcnt.

The Univérsi[y of Dhaka fouﬁded in 1921 is the oldest and largest
university in . that c¢ountry, while Bangladesh University of Engineering
and Technology is a relatively new academic institute. founded in 1971,
The University of Dhaka has science departments but no engineering
departments, whereas Bangladesh University of . Engineering and
Technology has engineering depariments but no  science departments.
Each university is educating students based on its own independent
philosophy. The professorate of the two universities is comprised of the
most capable and excellent scholars in that country, which attiracts

competent students throughout that country.

The following are major reasons why the said two universities have been

sclected under this Project:

(1) Each of them is a representative university in the fields of

science and engineering in that country.

(2) The standard of teaching staff aﬁd students of the two
universities is high and in conscquence the most favorable
outcome. can be anticipated out of. provision of equipment,

(3) In that the both universitics are adjacent to each other in Dhaka
city, local survey and implementation of the Project cam be. carried
out efficiently. In addition, it will be casy for Government
agencies to make evaluation after equipment is installed since the

universities are lfocated in the capital.
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2-3-2

The item (3) is particularly reasoned in the light of the fact that this will
be the first educational grant aid provided by thc_Japancsc Government 10
the Bangladesh Government.

After the implementation of the  Project, shortage of ¢dacati0nal
equipment will still continues to be a. large obstacle 1o adequaic and
effective cducation in departmients othér than the said six departments in
that couniry. The country's government, thercfore, hopes. that the
Japancse CGovernment expands its aid so that educational equipment will be
distributed to all  other departments of universities ' including - two
universitics which will be founded in 1989 in order to reduce a local gap

in university education.

In addition to the universities mentioned above, there are four senior
technical institutes, two  senior agricultural institutes, nine ‘medical
colleges, one dental school and eighteen polytechnics, all of which are
contributing to higher education in the fields of science and engineering
in that country. - Shortage of 'cducational_ equipmem in these institutes are
more serious than wuniversities. The couniry's government hopes (o
receive further aid from the Japanese Government in the same Inanner as

already proceeded to the six departments,
Background of the selection of depariments

After the two Universities were selected as candidates for this Project,
selcction of departments was discussed. As a result of such discussions,
three departmenis each in the two Universities, a total of 6 departments,
were selected for the Project: the depariments of physics, chemistry and
botany of The University of Dhaka, and ‘the electrical and electronic
engineering, civil engineering  and mechanical . engineering departments

of Bangladesh University of Engineering and Technology.

The following are major reasons why the said departments. were selected:

1, Taking into consideration that this will be the first project of grant
aid fo thc Univessity education in Bangladesh, iraditional

departments in the fields of science and engineering education are

selecied in order to obtaine the firm results,
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2. Departments in which fcaching staff and students has sufficiently
high lcvel to get variable effect from the cquipment provision, are
selected.

3. Limitation to the cducational ficld is placed to avoid difficulty

arising from complicated selection of educational equipment.

Each department of physics and chemistry of The University of Dhaka was
cstablished in 1921  when the university was founded, while the
départment of botany was branched in 1952 out of the depariment of
biology established in 1939. All the three ‘departmcnts are known as the
traditional departments in scientific education for which a standard of

professorate and curriculum has been well established in the university.

The electrical and electronic engineering, civil c¢ngineering and
mecchanical c¢ngineering departments - of Bangladesh University of
-Engineering and Tcchnology are departments existing for- long in its
former of which the. university became independent " in 1962 (excepling
that the present department of electrical and electronic engineering was
then the department of electrical engineering).  These three departments
are particularly traditional in the field of engineering, except electronic
engineering which have made rapid progress recently.,  All curriculums
have already been established and supported by the excellent professorate

in these departments.

All the said six departments is especially popular with capable students.
The competitive ratio of cxaminees for admission to the Universities is as
high as 7-8:1, and in particular, to the depariment of civil engincering, it
is as high as 20:1.
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Outline of the Seclected Universitics

The outline of the selected two Universities for this Project are as follows:
The University of Dhaka
(1-') History

The University of Dhaka was established in July of 1921 according to
the University of Dhaka Law approved by the Governor of India in 1920;

- despite strong opposition from University of Calcutta, the governor

approved the foundation of the University from the standpoint to . respect
Bengal's own culture and scrved as the chancellor. Upon foundation, the
University had 3 faculiies, arts, science and law, with 12 departments
including physics and chemistry. The department of biology was
cstablished in 1939/40, and the department of botany was separated from
the department of biology in 1952. Today, the University of Dhaka has 6

faculties and 36 departments.
{(2) Faculiies and departments

Therc are the following 6 faculties plus institutes (those which will

receive the eguipment under the Project are marked by circle)

The Faculty of Aris _ 14 dcpariments

The Faculty of Social Science 5 depértmems
o The Faculiy of Science | 8 de'partrrients

The Faculty of Law 1 depariment
o The Facully of Biological

Science 6 departments

Institutes

Departments of the faculty of the science and the faculty of biological

science are as follows:
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The Faculty of Science
o The Department of Physics
The Department of Applied Physics & Electronics
0 -The -Department of Chemistry
The Department of Applied - Chemistry
The Department of Mathematics
The Department of Statics
The Department of Geography
The Department of Geology
The Faculty of Biological Science
o The Department of Botany
The Depariment of Zoology
The Department of Biochemistry
The Department of Pharmacy
The Department of Soil Science

The Department of Psychology
(3) Degree  requirements
The faculties of science and biological science of the University of

Dhaka offer the - honours and pass courses which have degree

requirements shown in Figure 2-4.

Bachelor Course Master Course
Course . - -
istYear | 2nd Year | 3rd Year Preliminary Final
AN
Hons.Course / / ////
177/744
Pass Course ' P
Graduates of Colleges————

Figure 2-4 Degree Requirements at Faculties of Science and
Biological Science of the University of Dhaka

-921-



2-4-2

As seen in the figure, graduates from the honouss coursc are allowed to
eter the final course for the master's programme, while those from the
pass course ar¢ required to attend fthe preliminary course  for one  year
prior to the final course. " Graduates - from - subsidiary colleges arc also

required to take the preliminary course.

Bangladesh University of Enginecring and Technology
{1) History

Bahgladesh University of Engincering and Technology ~was
established in 1876 as Dhaka. Survey School. It was moved to the. present
site in 1948 and became Ahsanullah School * of Engineering offering 3-
year bachclor courses.  The school was later raised to the faculty of
cngincering at the University of Dhaka to offer 4-year bachelor courses
in the five departments. of civil- cﬁgineering, electrical engineering,
mechanical engineering, chemical engineering, and’ metallurgy. In 1962,
the faculty become independent from the University of Dhaka to be East
Pakistan University of Technology.  Finaily, in 1971, it was named as
Bangladesh  University of Engincering and Technology upon
independence of Bangladesh. Today the University consists of ‘5 faculties

and 14 depariments.
(2) Faculies and deparimenis

5 faculiies arc listed as follows: (those marked by circle witl receive

the equipment under the 'Project)

The Faculty of Engineering E 5 departments
0 _The Faculty of Electrical '

and Electronic Engincering 2 depariments
0 The Faculty of Civil Engincering - 2 departments
0 The Faculty of Mechanical Engineering 3 depariments

The Faculty of Architecture & Planning 3 departments
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_(3)

year

3 depariments related to the Project are organized as follows:

The Faculty of Electrical and Electronic Engineering
0 The Department of Electrical and Electronic Engineering
The Department of Computer Engineering

The Faculty of Civil Engineering
0 The Department of Civil Engincering

The Department of Water 'Resources Engineering

The Facully of Mecchanical Engineering

0 The Department of Mechanical Engineering
The Department of Naval Architecture & Marine
Engineering

The Department of Industrial and Production Engineering

Degree  requirements
Bangladesh University of Technology and Engineering offers 4-

bachelor's programme and 1-year master's programme, providing

continuous ecducation from the undergraduate level to the master's degree,

“in contrast 1o the University of Dhaka.
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CHAPTER 3 CONTENTS OF THE PROJECT

3-1

3-2

Objective of the Project

The objective of the Project is to supply the following six departments
with educational equipment necessary for thc adequate performance of
the cducation based- on their curriculum:  the department of physics,
chemistry and botany of the University of Dhaka and the depariments
of electrical and electronic engineering, civil engineering and
mechanical engincering of Bangladesh University of Engineering and
Technology. '

Basic Linc regarding the Selection of Equipment

The plan of providing educational equipment in the Project is” based on

the above-meniioned objective of the Project, the request of the

_ Bangladesh Government stated in the chapter 1. Equipment was

selected on the following three basic lines.

1. Equipment réquired oniy for the education of undergraduate and
postgraduate students and for research activities by the students.
2. Educational equipment and accessorics only, excluding facilities,
required and used for scientific and engineering curriculums;
3. Excluding general-purpose equipment manufactured in

Bangladesh and easily available in the local market.

In addition 1o the above lines, it was considered that selected equipment
would be used in the existing facilities of the .universities without any
significant difficulty, and that ecach decpartment could technically

maintain the “equipment.

Accordingly, bascd on the above basic lines and further discussions, the
departments, deleted a part of requested equipment out of the original

requirement list.

The order of priority was decided, closely examining curriculums of

cach department, on the basis of the following,
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1. Basic equipment requircd for each currigutum and  cquipment
highly necessary for the progress of Bangladesh.

2. Equipment to cubstitute those oo obsoleie to be used.
Equipment educationally indispensable to cope with the progress

of new technology and science.
4. High-cost equipment which caanot be procured with the current

budget of the Universities.
5. Equipment to supplement and fill up shortagc causcd by an

increase in the number of students.

Study of the Request
After studying the situation of cach department including the number
of the teaching staff and students, program of the curriculum and

neccssary cquipment used for the carriculum, the results of the study

are described as folows: .
The number of the teaching staff and students

The followings show the number of the teaching staff and students of
the six departments for the Project, and -the detailed list is shown in the

Fable 3-1.
(1) The University of Dhaka

- The Department of Physics  The teaching staff: 38

Students: 873

- The Department of Chemistry The teaching staff: 39
Students: 2,260

- The Depaniment of Botany The teaching staff: 26
Students: 1,162

(2) Bangladesh University of Engineering and Technology

- The Department of Electrical
and Elecironic Engineering The teaching staff: 37
- Students: 903
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- The Department of Civil .
Engineering The teaching staff: 38

_ Students: 1,205

- The Department of Mechanical
Enginecring The teaching staff: 34
Students: 1,354

The total number of students to utilize the cquipment to be supplied by
the Project is 7,763.
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Quiline of the curriculum

The followings are the outline of the cu'rric_ulum and equipment
planning of the cach depariment in this Project. Detail of curriculum is

shown in the Table 3-2,°
(1) The University of Dhaka
1) The department ~of physics
The - department of physics has the longest history among other
departments of the University, since its foundation.  The ‘honours course

of the dcpartment has a curriculum to provide basical- study on physics

including mechanics in the first and second years.

Electronics, which shows rapid deveclopment in rccent years, 15 laught in

the third year.

The pass course teaches outline of phiysics for two years, followed by the

M. Sc. preliminary course which gives advanced levels of education in

atomic physics, electronics and other . fields.

The M.  Sc. final course offers quantum mechanics as a compulsory

"subject, with group theory, laser physics, semiconductor devices, and

cosmtic rays physics as electives.

In the ficld of research activities, the following works are mainly

performed in the depariment:

. Research activities on communication system by optical fiber

» Research activities on meteorclogy, solar energy and wind power

« Studies for the properties of non-conductors, semi-conductors and
metallic conductors and process of making solar cell

= Rescarch for nuclear physics and quantum physics

On curriculum, approximately 30% of course hour is devoted to

laboratory woik,
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a)  Electronics, eclectricity and magnetism

Electronics - and electricity and magnetism become more important
curriculum for the dfepartment of physics, because of increasing
demand for this field and high degree of interest - among students; these
fields have been making rapid technological progress in recent years,
with increasing applications 1o instrumentation, communicatioing, and
automatic - control; some . knowledge on clectronics and electricity and

magnetism is requested to almost everybody.

The department has mainly oscilloscopes and signal and signal
generators in radio frequency band, but most of them are too obsolete to
use. The Project will rencw them. The department has also equipment to
conduct experiments on medium and long wave radio, AC/DC circuits, and
electrical temperaturc measurements, but they arc also too obsolete to
use. - The Project will supply new cquipment and measuring instruments
for modernization and afford students beticr opportunities to learn the
latest subjects such as properties and applications of semi-conductors,
principles of radio and audio equipment, and the measuring of
resistance, inductance, capacilance, dielectric loss, magnetic force, and

thermoelectromotive force.
b)  Atomic physics

Atomic radiation is widely used for medical and material inspection
purposes and will increase importance in the future of that country. As
a first step assistance, the Project will supply atomic and neuclear timer

scaler.
¢) Geophysics

Geological survey techniques are underdevelopment in  that
country, but their applications to exploration of ground water and

natural gas are useful. The Project will supply the equipment to measure

conductivity of ecarth for geological survey.
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d)  Waves, acoustics and optics

-Optics - has wide applications to measurement, ahalysis and
communications technology. However, ecquipment particularly in this
ficld was not included in the- original request. The Project wiil supply
sound level meiers and X-Y recorders that will be used by posigraduate

“students to conduct research on acoustic impacts on human body.
e) Meteorology

Equipment related to research on solar cnergy is included in the

Project.
f) Solid state -physics, thermodynamics, polymer physics, dynamics

General-purpose ~measuyring instrumenis and recorders wil be

supplied for these -curriculums,

The existing equipment related to dynamics is of simple type for
demonstration purpose; which can be manufactured at the Universities;

thus, no request for procurement was made.
2) The department of chemistry

Like the depapriment of physics, the department of chemistry was

established upon foundation of the University.

The honours course is divided into physics chemisiry, organic
chemistry, inorganic chemistry, and environmental chemistry. Then,
gquantitative chemistry, chemical speciroscopy, nuclear chemistry, and

analytical chemistry are added in the third year.

in the pass course, physical chemistry, organic chemistry and inorganic
chemistry are studied for two. years, then in the M. S5c. preliminary
course, advanced-level study on these subjects as well as industrial
chemistry, environmental . chemisiry, chemical speciroscopy, and

analytical chemistry are taught.
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The M. Sc. final course for the master's programme is divided into
physical chemistfty & inorganic chemistry major and organic chemistry
major,  both of which offer analytical chemistry - and spectro-chemisiry

as compulsory subjects,

The physical chemistry & inorganic chemistry major offers mass
chemistry, statistical chemistry, and chemical bonding theory as
compulsory subjects, with advanced reaction rate’ theory, physical bio-
chemistry, and inorganic bio-chemistty as electives, plus laboratory

works on physical chemistry and inorganic chemistry.

The chemistry mainly consists of compulsory subjects including
chromatograph technology and organic applied chemistry, and’
selectives such as synthetic polymér and organic synthesis, with

laboratory works on organic chemistry and chromatography.

Typical research programs in each ficld of the department of chemistry

are as follows:
» Physical éhemistry:

-Laboratory works for the theory of chemical reactions
and electro-chemisiry, colloidal-chemistry, etc.
-Experiments on the adsorption and chemical changes of

hydrocarbons and different types of organic compounds.
+ Organic chemistry:

-Research works for trees and fruits of local origin.

-Rescarch for using green jute plant to the cellulose based
industries,

-Chemical analysis of jute plant, purification and identification
of different compounds collected from jute seeds and leaves.
-Study on the structure of bitter materials of jutc.

-Study on structurc.and purification of cellulose and hemi-
cellutose collected from straw.

-Analysis of carbohydrate compounds collected from  fruits,

specially on banana and jack-fruits.



» Inorganic chemisiry:

-Research works - for coordinate chemistry, biqninorgauic
chemistry, analytical chemistry, inorganic solid maiter, and
norganic complex compound,

-Finding for different catalyst for easy chemical reaction of
nitrogen -in the air.

-Research works on producing cemplex compounds of saccharin,
amino-acids and different vitamins.

-Works on organic silicon compounds.

~Works on prodacing silica-compounds with aluminium, strontium

and sodium in different way.

In - terms of curriculum, about 30% of each course  load is devoted to

laboratory work.
a) Chemical spectroscopy

Chemical spectroscopy is  an  analytical method to identify
substances, their :ﬁolccular and atomic state and structure by detecting
absorption or radiation of eclectromagnetic waves at spccifié' spectrum.  For
wide range of clectromagneiic waves, several different types of specter
photometér arc developed. Chemical speciroscopy is widely used because it
requires very small amount of substance for accurate analysis, so that
researchers in the chemical ficlds are. required to get acquainted with the
tcchnique.  Although the depariment has 3 visible spectrometers and 1 IR
spectromeler, these are nbt sufficient to carry out ecfficient iraining on

chemical spectroscopy for all the students in the department.

Under the Project, UV-visible spectrometers will be introduced in addition
to the existing visible spectrometers, thereby extend chemical

spectroscopy in a ultraviolet range.

In addition, IR spectromcters widen measuring range (o infra-red zone.
Atomic absorption spectrometer is widely used in industrialized countries
because of its high ability to detect heavy metal eclement, but very small
numbers are only used in Bangladesh, In 'consideralionrof promotion of
its usage, the atomic absorption spectrometer will be introduced to the

department under the Project.



b) Chromatography

Gas chromatography is a mecthod of quantitative analysis to scparate
a trace clement in 2 solution by using gas as a medium., It is widely used
and onc of important analytical mecthods, so that all the students in the
chemistry departments should be trained. The department has 4 units of
gas chromatography at present. . Procurement of - gas chromatography
with TCD detector under the Project will enable analysis of inorganic gas,

organic compound and other clements at high level of sensitivity.
c) Analytical chemistry, physical chemisiry

For curriculums of analytical chemistry and physical chemistry,
general-purpose equipment used for conventional chemical analysié and
measurement will be replaced, because the existing equipment has alrcady
~heavily worn down. In addition to these, melting point apparatuses for
physical chemistry and spccific gravity balances  for analytical chemistry

will. be supplied under the Project.
d) X-ray analysis, magnetic analysis

Since the existing equipment is relatively new, no addition is

required.
¢) Pretreatment equipment for chemical analysis

Chemical analysis requires pretreatment of samples, such as
condensation, dilution, distillatioin, mixing, separation, and pyrolysis.
However, the equipment nceded for pretreatment are not sufficient
qualitatively and quantitatively in the laboratories of the department.
Under tlie Project, these pretreatment equipment will be supplemented.

f) Equipment for visual education

Ovcrhead projectors and slide projectors are introduced for the

cffective teaching by visual explanations.
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3) The department of botany

Courses offered by the department of laboratory of botany cover a

wide range of subjects.

The honours course consists of plant taxonomy, microbiology, mycology,
phycology, cytology, genetics, ccology, and plantpathology, both  lecturc

and laboraiory.

The pass course . mainly tcaches microbiology, phycology, genetics and
ccology. The M. Sc. preliminary course offers plant bleeding and
biologica"l statistics in addition to advanced-level study on subjects studied

in the pass course.

The M. Sc. final course teaches gymnosperm taxonomy, plant physiology,
plant environmental science, plant ecology, and molecular genctics as
compulsory subjects, with 2 courses selected from 3 groups of cell
culture/genciics major, plant pathology/physiology major, and

phycology/crop ecology major.

Followings arec major research activilies in the department of botany:

Microbiclogy:
-Research for microbiology of shrimp

Plant disease and fungous:
-Microflora of the leaves of crop type plants
-Determination of germs carried by seeds and inlluence of

anti-fungous additives on sceds

Algae and limnology:

-Resecarch on algaec of paddy field of Bangladesh
-Limnological study of Bangladesh

-Collection of different types of algac and determination of
their nutritive value

-Research on algae of sea-waier
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¢ Study on Moss

+ Ecology: Study on cnvironment of the forest, mangrove plant,
“relation of crop-type plant with saltiness, etc.

« Plant cycle: Jon exchange and plant nutrition; growth of jute at
fow temperature; jute seed production and production of biomass

of one type of beans
= Plant genetics:  Hybridization of different types of jute

+ Tissue culture;  Tissue culture of jute, germination of orchid
seed, production of orchid from orchid leaf
and root, production of hypoploid of paddy,
devclopment of new types of rice, tissue
culture of woody plant, culture of

potato, tissuc culture of sugar-can, etc.
a) Microscope and related cquipment

Microscopes are the most essential cquipment for this depariment.
"Student microscopes owned by ‘the department have passed service life
and have poor resolution due to fungus fouling of lenses, together with
low sensitivily because of no light source other than natural light. Under
the Project, advanced student-use microscopes with anti-biofouling and
built-in  illuminator will be supplicd in quantities to increase lhe
opportunily of the student to use them. In addition, the Project will
supply high resolution microscopes for observing micro-organisms in

training of rescarchers for agriculture, a major industry of that country.

b) Equipmem related to microbiology, cytology, tissue culture, plant

breeding

Experiment in  these curriculums requircs various equipment,
However, equipment is basically shorted and obsoleted in the depariment.

New equipment will be supplied to improve the situation.
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c) Analytical equipment and instruments

 The department has one flame analyzer but lacks other analytical
equipment and instruments. The. Project intends to. supply a variety of
cquipment including photosynthesis mcasuring system and UV-visible

spectrometer to enforce the department,
d)  Equipment for visual cducation
Overhead projectors will bé supplied to conduct visual lectures.
(2) Bangladesh University of Engineering and Technology
1) The department. of electrical and clectronic engincering

Electrical -and elcctronic engineering is expected to lay an
important role in upgrading power supply system and tele-

commupications in the couniry.

The bachelor's programme teaches basic electricity, and other subjects
related to electricity and telecommunications. Then, the master's
programme offers linear analysis, quantum electronics, laser theory,

and optical control sysiem,
Major research subjects in the department are as follows:

* Power system's stability

» Comparative study of new and conventional methods - of neasuring
synchronous machine

» Optimum load scheduling

» AC transmission system stabilization by DC link

+ Dectermination of radio data for Bangladesh terrain at microwave
frequencics |

» Microwave filters

« Analysis, design and synthesis of electronic
circuits

« Fabrication of solid state diodes and transistors

« Energy conversion



a) Elecironics, microwave cngingering

Electronics, recently undergoing rapid advanement, is receiving
greater attentioin in the field of education. - The existing equipment was
procured in 1964, at the most advanced level at that time, Under the
Project, a microwave analyzer will be added to comply with the progress of

electronics.
b) High voltage engineering

Most of the existing cquipment has deteriorated due to aging, except
for 25 kV insulation tester. Under the Project, some of these old equipment

will be replaced with latest oncs.
c) Electrical circuits, electrical machinery

The existing equipment includes old instruments, transformers,
inductance, motor-generaior and resistors. Motor-generators lisied in the
existing equipment were w'id'ely used as AC/DC converter, but completely
disappeared by replacement with the system using scmi-conduclors such as
thyristors.  The Project will provide the modernization of equipment, and

partial renewal of measuring instruments.

2) The department of civil cngineering

The department of civil engineering covers four major arcas such
as structural engineering, concrete technology, environmental

engineering, soil engineering, and ftransport engineering.

The first year in the bachelor's programme tcaches basic subjects of
mechanics, chemistry, mathcmatics, and physics, followed by surveying,
geology & geomorphology, structural mechanics, structural analysis, and
reinforced concrele in the second and third years. - Finally, students are
required to take elective courses according to their majors in -addition to
project planning, management, and struciural  analysis as compulsory

subjects.
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teaches bridge ongincering, antiseismic

The master's ~programme .
trcatment, Sso0il mechanics, and

structure design, industrial  waste

- foundation analysis,

Rescarch on civil cngincering is important in  construction of

infrastructure, and major research items are as follows:

. Behavior of available building and road materials with

cmphasis on indigenous' materials

. Low-cost cyclone resistant housing
0 Scismic zoning of Bangladesh

. Water - pollution and its control

»  Traffic safety studies in urban arcas

Some of these research results are adopted in the building standards. of

that couniry.

In addition, the department conducts basic research on “¢civil engineering.
a) Structural mechanics, cngingering materials

The existing equipment including universal testing machine and
beam testing equipment are used to test structural elemecnt. The Project
will add a structural testing frame with hydraulic loading units which is

designed for test and aoalysis of complete structure or its model.
b) Geotechnical engineering, geotechnical mechanics

The existing equipment covers simple soil tests, but equipment under
the Project, such as ROWE consolidation apparatus and consolidation
permeability cells, are used to examine more detailed soil properties such as
dynamic water gradient, consolidation characteristics, and permeability.
High pressure mercury porosimeter and freeze drying apparatus will be
supplied for ihe researches by posigraduate students. ~ Im particular, the
porosimeter will be wused in experiments not only for geotechnical
cnginccring' but also for material enginecring and tramsportation

engineering.
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c) Transportation cngincering

The existing equipment is mostly consisted of testing equipment for
materials of asphalt pavement. New equipment is divided ‘into those related
to highway planning, such as vehicle speed recorder and traffic counter,
and those related to testing of road construction materials, such as CBR

Marshall tester and TRRL, compactibility apparatus, and friction iester.

CBR Marshéll'tester is used to determine bearing .capacity of roadbed
and stability of asphalt pavement for the purpose of highway design.
“These equipment is widely used for work in which graduates are expected

to engage.
d) Environmental c¢ngineering

The department has only traditional analytical equipment, while
cnvironmental ‘engineering has changed greatly with progress of
analytical methods.  Under the Project, thus, postgraduate-level equipmeni

will be- supplied to meet demands at present and in the near future.
3) The department of mechanical engineering

The bachelor's programme covers a wide range of subjects from
basic to advanced levels of mechanical engineering for 4 years. in
addition, courses related to industrial engineering are taught at senior
levels, including quality control in the third year and industrial

'management in the fourth year.

The masier's programme offers statistics, thermodynamics, computer
science, as well as production engincering, industrial management and

industrial cconomics and other subjects.

Research aclivities of the dcpartmént cover a wide range of fields to aim at

problem solving at a national level.
Major resecarch subjects in the department are as follows:

. Thermodynamics
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» Fluid mechanics

. Heat transfer

» . Applied mechanics

. Wind and solar energy -

« - Construction of low cost manually operated pumps

J Design and fabrication of wind turbines for lifting water for

irrigation
a) Thermal engincering -

As the numbers of combustion engines  are less in Bangladesh,
students have less opportunity to operate. Thercfore, it is. important to
afford experience in testing engines at university. Although the
department already has combustion engines for operation and
performance measurement by studenis, many of them are obsolete,  Thus,

the Project will include partial remewal of the existing equipment.

Gas turbines of smaller output are not commercially viable so that those
similar to industrial type are not.available for -educational purpose.  Under
the Project, a small gas turbine with test bed for educational demonstration
will be supplied.  However, power turbine and gas gencrator will be

supplicd with system useful for teaching practical technology.
b) Fluid mechanics, aerodynarics

Bangladesh has mostly flat terrain, and mountain areas in the east
where hydropower station is operating. Pumps are widely used in
agriculture. The existing equipment includes a small wind tunnel which is
used in combinaticin with 2 cha_nnel' anemometer and U-tube pressure
gauge to test blades and nozzles. Under the Project, model pOSitioni_ng
instruments, pressure gauge and recordfer for the wind tunnel test,
demonstration apparatus for flow measuring methods and watcr hammer

demonstration. apparatus will be supplied.
c) Mechanics of material, material cngineering

The depariment has only a fatigue tester and hardness tester, but

apparently lacks other bagic material testing machine. = Under the Project,
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therefore, the universal testing machine for icnsile and compression tests
and the impact testing machine for testing britileness of materials will be
introduced, |

d) Automobile engingering

This is a relatively new ficld and the department has no equipment
specific for automobile engineering. The fuel injection test bed and the
instrument for measuring vibration felt: by human body in the car will be

supplied under the Project.
c) Applied mechanics

The department has only old type demonstration equipment, strain
gage, and critical speed demonstrator which are not so practical today.
Under the Project, a dynamic balancing machine which is small but the
same one as used in modern workshop and a frequency analyzer used to

analyze causes of vibration will be supplied.
£) Control engineering
The department has no equipment available for control

engineering because of a relatively new field. Under the Project,

pneumatic and hydraulic servo mechanism demonstrators will be supplied.
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3-3-3

Scale of equipment

The scale of equipment was decided with the aim of providing
equipment at least required to maintain adequate level of universit'y_

cducation,

The Table 3-3 shows t'hc'rmajor existing equipment and new equipment

to be supplied, classified by major curriculums.

Quantity of cach cquipment was decided, in principle, on ‘the basis of
the number of students of a class using the equipment concerned.
However, when experiments are conducted by divided groups in a class,
on the basis of the number of students belonging io a"group, when the
same kind of lectures ar¢ givbn in several classes at the same time, on
the basis of the number of classes, quantity of each equipment is

modificd.

Concretely, quantity of equipment was decided in consideration of

differences in the form of lectures as follows:

1) On the occasion a lecture is given to one class by one instructor

using one unit of equipment: One unit of cquipment is required.

2) On the occasion a leclure is given io one class by one instructor
lending ome unit each to every student present: As many
equipment as the number of students preseni in the class are

required.

3) On the occasion a leclure is giﬁen to a class divided into sevcral
groups by one instructor lending one unitl tfo éach gfoup: As many .
equipment as ‘the number resulted from . the number of students in
the class, divided by the number of students in one group, are

required (fractions are raised to a unit).
4) On the occasion every students in a class conducts the same kinds

of experiments by rotation under the supervision of instructors

dividing the class into scveral groups and lending one unit of
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different type of cquipment to cach group:: One Unit of equipment
is required, '

5) Pertaining to the above ilem 1) to '4), on the occasion lectures are
simultancously given to more than one class using the same
equipment:  As many equipment as dérivablc from multiplying the
-quantily épccified in each' case under item 1) i04) by the number of
the classes concurrently having the same kind of lecture.  As
_regards the numbér of the simultancously-lectured classes,
necessity of giving ‘the lecture in certain classés_ at the same time
has confirmed, through the study  of time schedule of the

curriculum,

As practically each department controls equipment indcpendently, no

equipment should bc lent to other departments as a rule.
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Table 3-3 List of Existing and New Equipment

1. University of Dhaka

(1) Depaiiment of Physics

. Major Existing Equipmént Planned Equipment
Category Y
ltem Qi | ‘o lterm Qty
Installed
Electronics * Radio receiver (tfransistor) 1 | Unknown
* Determination of wave lengths 1 1360
* Oscilloscope 7 | 1965-78 | Oscilloscope 24
* Oscilloscape 5 |1985-86
* Dual trace oscilloscope 3 1978 Quiad trace oscilloscope 2
* Signal generator 5 |1965-76 | Signal generator
* Signal generator 6 |1978-86
Micro computers 2 1988
Microcomputer trainer 2
Transistor circuit trainer 2
Logic circuit experimerial
egquipment 2
Elgctronic circult
experimental trainer 2
Logic tester 2
Semiconductor alemen.t
experimental equipment 2
AM rmoduiation &
demodulation circuit 1
Synthesized function
generator 2
Precision digital meter 2
Frequency counter 2
Elactricity & * D.C. circuit 1 [ Unknown
Magnetism * Thermocouple 1 | Unknown
* Magnet set 1 Unknown

Note: Mark * indicates the equipment beyond its life time
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Major Existing Equipmont

Planned Eduipment

Category _
; Year .
em Y ; '
It Y 1 instalied ftem Qty
Electricity & * Galvanometer 3 1850 Galvanometer 12
Magnetism * Piatinum resistance i 1950
Potentiometer 1 1980 [ Potentiometer 2
Volt meter 4 1986
Ammeter 2 1986
DC bridge (Wheat;stone) 6
Dielectric loss measuring set | 1
Magnetometer 2
LCR meter 2
Thermosiectromotive force
measuring unit 1
- Compact digital rﬁult'imei'er 10
Atomic Physics | * Geiger-Muller tube 1 1978
* Scaler 1 1978 _ _
Timer scaler P 1985 | Atomic & nuclear timer scaler | 5
Geophysjcs MeaSUring equipment for
' _ conductivity of earth
Wave, -* Spectrometer 1 1960
Acouslics & .
Optics Prism spectrometer 1 1960
* Micheleson's Interferometer 1 1960
Polarimeter 1 1970
Sound level meter 1
X-Y recorder i
Meteoroiogy Pyranomester 2
Digital hygrometer 2
Solid State Static DC power supply unit | 3
Physics Balance 2
Thermo- Digital thermometer 6
dynamics
' * Compound pendulum 1 |Unknown
Mechanics
* Spring constant 1 | Unknown
* Young's modulus 1 {Unknown
* Surfaca tansion 1 {Unknown
Polymer X-Y recorder 1
Physics

Note: Mark * indicates the equipment beyond its life time '
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{2) Department of Chemistry

Major Existing Equipment

Planned Equipment

Category .
: Year ltemn Qt
ltem 9 ty Installed , y
Chemical Visible spectrophotomeler 2 | 1980/81
Spectroscopy Visible spectropholometer 1 1987 UV-visible recording
' spectrometer 5
IR spectiophotometer (auto) 1 1977 Double beam IR
spectrometer 2
Atomic absormption
spectrophotometer 1
Chromato- Gas chromatograph 1 1980 Gas chromatograph with
graphy - - TCD detector
Gas chromatograph 1 1986 i
“Capillary gas chromatograph 1 | 1986
Analytical * Refractometer 1| 1857 Refraciometer 2 -
Chemistry, * Polarimeter 1 1960 Polarimeter
Physical Analytical balance 7 | 1975-82 -
Chemistry * Electric balance 1 1970 Digital balance 8
- Electric balance 2 | 1982-87
pH meter 3 | 1984-85 | pH meter 12
Colorimeter 1 1983 _ '
Conductivity meter 6
Melting point apparatus 12
Speci!ic g’r’aﬁity balance 4
X-Ray Analysis | * X-ray generator with camera 1 1968
X-ray generator 1 1988
Magnetic NMR spectrometer 1 1985
Analysis
Pre-treatment | Oven 4 11975-85| Oven 10
Equipment for | . o
Chemical Qil bath 1 | 1975 |
Analysis Centrifuge 6 | 1980-85 | Centrifuge 12
Rolavapor 4 | 1980-85 { Rotavapor 4
Muftle furnace 1 ~ 1980 .
Water bath 5 1982-87 | Water bath 138
Water distiflation plant 1 Watsr sti

1987 -

Note: Mark * indicates the equipment beyond its life time
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Category

Major Existing Equipment

Planned Equ_ipment

ltem auy | Year ftem Qty
: . Instailed
Pre-treatment | Furnace 1 1988 | Furnace 2
Equipment for .
Chemical Heating mantie 24
Analysis Hot plate stirrer 10
Equipment Over head projector
for Lecture . ;
. Slide proiector
(3) Depariment of Botany
Maijor Existing Equipment Planned Equipment
Category '
Year
tem Qt ltem 't
: y Installed Qy
Microbiology, Advanced student microscope {150 | Unknown | Advanced Siudent micro-
Cytology, scope 100
Mycology, stc.
%;rec:jscope % | * Compound microscope 1 1950 | Advanced research micro-
M (Phase contrast) scope 1
equipment}
Microscope (Phase contrast) 1 1987
* Disecling microscope 2 | 1963/65 | Research microscope 4.
Disecting microscope 1 1988
* Microtome 1 1940 | Freezing microstore 1
Camera lucida {mirror type)
' 00
Fluorescent attachment set
jor research microscope
Microbiology, | * Oven 1 | 1968
Cytology. . . . '
Tissug Electronic balance 2 1970 Digital balance 8
Culture, Plant Electroric bafance 3 | 1978:88
Breeding .
* pH meter 2 1970 | pH meter 10
pH meter 4 | 1980-88
* Table top centrifuge 1 1970
Centrifuge 2 | 1986-88 | Centrifuge 10
Freezer 2 1670
Freezer 5 ) 1980-88
_ incubator 4 | 1975-81 5

Note: Mark * indicates the equipment beyond its life ime
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Major Existing Equipmernt

Planned Equipment

Caie.gow -
Year ,
fem QY |[Installed tem Qy
Miérobiology. Autoctave 5 {1880-88y Autoclave 2
Cytology, .
Tissue Homogenizer 1 1980
Culture, Plant}  Test tube washer 1 1980 ; Glassware washer 4
Breeding T :
Distillation plant 2 [1983-86] wWater stil _ 3
Drying oven 1 1886 | Precise electric drying oven 2
Mot air sterilizer and dryer - 4
Furnace 1 1988
Water bath 1 1988 | Waiter bath 4
Qo meler 1 1988
Chioride meter 1 1988
Gyrator shaker 4
Recording thermohygraph 3
Colony counter 2
Vacuum desiceator 1
Ultrasonic pipette washer S
Other Flame analyser 1 1980 | Flame analyser | 2
Anatytics Leaf t
& Measuring eaf area meter 3
Equipment Thin layer chromatography set 2
' Spectrophotometer - B
UV spectrophotometer 2
Universal profile projecior 1
Refractometer 8
Portable lux meter 5,
Equipment Qver head projector 5
for Lecture

Note: Mark * Indicates the equipment beyond its life time




2. Bangladesh U'niversity of Engineering and Technology

(1) Department of Elecirical & Electronic Engineering

Major Existing Equipment . Planned Equipment
Category : : e i
tem :Q'ty In:tgﬁg g item oy
Electrical ~ {. * Amplifier "3 | 1964
Engineering, . . '
Microwave | Unit Oscillator 7| 1964
Engineering| * Low pass filter 5 | 19564
* Klystron 3 1964
* Signal generator 4 | 1964
* Travelling wave amp. i | 1964
* D.C. Micro Ammster 1 1964
*-Frequency meter 1 1964
* Microwave power meter 1 1964
' ' Microwave network analyser 1
Storage oscilloscope 1
High Voitage| * 25%(‘,! Insuiation test 1 | Unknown
Engineering High voltage test set with corona
: measuring equipment ) 1
High voltage impulse generator 1
Electrical | * Wattmeter 30 11950-74
g;:g::;l * A.C. AAmmeter 26 { 1950
Machines AC. meter i { 1978
| * A.C. Voltmeter 14 {1950-78
* A.CJD.C Ammeter 49 | 1950
* A.C./D.C. Voltmeter 23 | 1950
* D.C. Ammeter 7 | 1950
D.C. Ammeter 2 1 1974
* D.C. Voltimeter 5 | 1950
* Galvanometer 3 ]| 1850
* 3 Motor {winding) 13 1850
* 3g |nduction motor 1 1950
“1g Vamiac® 2 | 1950
“1g Vamiac 1| 1974
*1g Transformer 1 | 1950
*4¢ Transformar 3 | 1978
*3a Varriac 11 1960

Note: Mark * indicates the equipment beyond ils life time
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Maijor Existing Equipment

Plannad Equipmeant

Gategory
tem Qty In;’tzflt!gd ~fem Qty
Electrical | * 3 Variac 1] 1974
Circults, ' :
Electrical * 3¢ Transformer 11 1950
Machines | * M-G set & | 1950
* Electric machine set 2 | 1950
* Inductor 9 | 1950
* Rheostat 58 | 1950
« Dacade box 6 | 1950
» D.C Bridge 2 | 1950
* Crip on Ammeter 4 | 1955
Magger 3 | 1974
* Oscilloscope 2 | 1974 _
* Fachometer 7 | 1978 | Pocket tachometer 3
' Poriable wattmeter 8
Portable P.F. meter 8
AC synchro-indicator 3
Poriable frequency meter 8

Note: Mark * indicates the equipment beyond its tife time




(2) Department of Civil Enginaering

Major Existing Equipment

Planned Equipment

-Category
: : tem aty Item My
Slrucfurgl | Universal testing machine o
g:;::g:ﬂ?;g Impact testing machine 1
Materials Rockwell hardness tester 2
Demec sttai'n'gage Smin, 200mm 8
Beam _tes'ting machine 1
Fiow tester for cement mortar 5
Prestressing platform 1
Slump cone for .cement mortar 5
Cement briquette mold and cube mold | 'g
Cement mixer fitted with mortar ’
Pundit ultrasonic concrete tester 1
Concrete core drill 1
250 ton compression testing machine | 1
Structural testing frame 1
Data logger 1
Geotechnical | CBR apparaus - 1
Engineering, | T.axial appratus 1
S‘c:éhénics Constant pressure appratus 1
Monorized direct shear appratus 1
Mechanical compactor i
Cone penetrometer 1
Liquid limi device 6
Rowe consolidation appratus 1
Sieve set 1
Consolidation permeability celis 1
Freeze-drying apparatus 1
High pressure mercuty porosimeter 1
Data recorder 1
Bearing plate with bearing sets 1
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Major Existing Equipment

Pianned Eq_uifﬁment

Category _
~ fatn Qty -tem Qiy
T ratf_ic _ Asphalt ovén 1
Engineering Brass Sayholt viscosily tube 4
Biluminous .sweil plate 3
Dugctility testing machine 1
Panétrometer 2
Softening point apparatus 2
Auto compacior for bituminous mix _ i
| cBR-Marshall tester 1
Vehicle speed recorder 1
Eleciro-optical distance meter 2
| Digital thermometer 1
Traffic counter R
Compactibility appratus 1
Friction tester 1
Environ- Aquatester 7
gr?gitr?:a ering | Microscape 3 Polarizing microscope 1
Centrifuge 2
Distiltation unit 1
BOD meter t
Spectrophotometer 1
Bacteria INCULATOR 1
Turbidimeter 1
GOD reactor 1
Isotemperature, incubator 1
U-V sterilizer 1
Atomic absomtion spectro-
photometer ;
Air pollution analysis kit 1

Totai casbon analyser
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(3) Department of Mechanical Engineéring

Major Existing Equipment

Planned Equipment

Categorjr -
ltem Quy | Year tem Qy
installed
Thermal * Automobil éngine 1 {Unknown| Petrol engine and test bed 1
Engineering | . ol éngine 1 lUrknown
* Diesel engine i jUnknown
* Beckman thermomieter 1 1948
* B__oiler 1 1948
Boiler 1 1983
* Compressor i 1950
* Saybolt viscosimeter 1 jUnknown
* Muffle fumace 1 Unknbwn .
* Emerson calorimeter 1 jUnknown
* Elec. stop walch 1 {Unknown
* Gas analyser 1 jUnknown
* Tachometer 1 Unknown
Digital tachomater 1 1983
Water brake i 1978
Sound level meter 1 | 1985 | Sound level meter 2
Straboscope 1| 1988
‘Gaslurbine and test bed 1
Fuel injection test bed 1
Refrigeration test bench 1
Dynameter 1
Bomb calorimeter 1
Electronic bafance 1
Digital muftimeter 2
Fluid * Pelton wheel 1 | 1949
%grcolfanigs. * Francis turbing 1 1949
dynamics * Centrifugal pump 1 1949
‘ * Small wind wnnel 1 1365
* Nozzle test 1 1965
* 2 channel anemometer 1 1968
* U tube manometer 1 1968

Note: Mark * indicates the equipment beyond its life time




Major Existing Equipment

Planned Equipment

Category - :
Hem wy | Year ftem aty
aty Instalted .
Fluid Digital monometer 1
r;‘d:::otjamcs, ' Flow measurement apparatus 1
dynamics Water hammer demonstration
apparatus 1
X-Y-Z' co-ordinate measuring device 1
Two pen type chart recordsr i
Dual trace memory oscilloscope 1
Strength of | * Column testing 1 |Unknowni
Material . ;
1 & k
Material Impact testing 1 [Unknown
* Beam testing 1 |Unknown;j
* Rockwel hardness tester 1 1896
Fatigue tesling machine 3] 198 ) . .
Universal testing machine 1
Impact testing machine 1
Automobil Fue! injection test bed 1
Engineering S
' Instrumeit for measuring vibration 1
Applied * Centrifugai force test 1 {Unknown
Mechanics | . Gyroscope 1 [Unknown
* Balancing test 1 JUnknown| Dynamic balancing machine
Straingauge indicator 1 1981
Gauge tester 1 1981
Dial gauge stand 3 982
Critical speed test 1 1982
Frequency analyser 1
Controi Pheumatic control training equipment] 4
ineerin y - .
Eng ng Hydraulic cantrol training equipment 1

Note: Mark * indicates the equipment beyond its Kie time
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CHAPTER 4 BASIC DESIGN

4-1° Basic Lines of Design

In thc basic design of the cquipment provided by this Project, the
following basic lines are laid in consideration of the substance of the Third

Five Year Plan described in the section 2-2-4.

1. Equipment is to be of adequate grade in order that the university

“cducation may contribute to the economic development in

Bangladesh.
2. .Equipmcm is to be adapted to new technology.
3. Equipment can be operated by students under the guidance of
teachers.
4, Sparc parts and consumables for equipment can be obtained.
5. Equipment can withstand a tropical climate.

4-2  Decsign Conditions
4-2-1 Design conditions

Design conditions for the equipment shall be as follows:

1) Ambient temperatures: Maximum 40°C

Minimum  8°C

Mean 27°C
2) Ambient humidity: Daily mean humidily 86% ai 31°C
3) Altitude: +6 - +16m '

4) Electric sources: AC 400V £10% 3¢ (for motor)
AC 230V +10% 1¢ (for general purposc)
The existing electric distribution in the campus is

of 3 phases, 4 lines. NMNo DC linc is available.



4.2-2

5) Water source: Soft water (pH 6.1 - 7.0), with maxirﬁum.
temperature of 30°C, is supplied from head
tanks about 10m high.

6) Fuel gas: Natural gas of 9,220 Keal/Nm3 (low

| calorific value) |
Supply pressure 1.0 kgf/csz.

) Compressed air source:  Nonc
Ambient temperatures . and humidity

The ambient .temperatures arc given: on the basis of temperatures recorded

in Dhaka, with some allowances.

Table 4-1 shows maximum and minimum temperatures recorded in 1982 -
1986 in Dhaka. The maximum temperatures are recorded during March to
June, and temperature becomes lower after June .due to cloudy weather in

the rainy secason.

The . minimum temperatures are recorded during December to January,

when fog sets in fréquemly.

Those equipment which requires ambient temperature below 40°C shall be

installed in air-conditioned rooms.

Table 4-1 Maximum and Minimum Temperature
in Dhaka (1982 - 1586)

{Unit: °C)
Maximum Minimum
Year Temperature Temperature
1982 | 38.2 8.3
1983 372 9.1
1984 - are . 9s
1985 37.8 BRTY:

1986 - 395 10.6

Source: 1987 Statistic Yearbook of Bangladesh, Bangladesh Bureau of Statistics



Seasonal variation of humidity in' Dhaka is shown in Figure 4-1. Humidity is
generally high during the rainy season from April to - Oclober. The
maximum humidity is recorded during the peak of rainy season from July to
‘September.  Generally, the maximum humidity does not coincide with the
maximum  temperature. The hot and humid season (temperature of 30°C -

31°C, and humidity of 80 - 85%) continues for about three months.

Therefore, - clectric parts should be produced - with tropical specifications.
Also, microscope lenses and other products susceptible to fungus growth

should be provided with containers for dry storage.

100

90 -

Relative humidity (%)

70 Dhaka {1986)

60 p-

50 i 1 1 1 1 ! 1 1 i 1 J

1 2 3 4 5 6 7 8 9 10 11 12
Month

‘Figure 4-1 Variation of Average Humidity

4-2-3 Electric power source

The Universities reccive electricity at 11kV and 6.6kV, with flactuation

allowance of +£10% by the Bangladesh Elecirical Power Authority.

Distribution lines are of 3 phases and 4 lines, from which three-phase 400V
and singié-phase 230V can be supplied. Most of laboratories of the two
campuses arc cquipped with outlets for single-phase 230V, which fits BS
15A-3P plugs.
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Voltage flactuation in the range of *10% at the socket terminal shall be
cxpectedr as the same as at the substation. . In praclice, howcver, the
flactuation cxceeds the above range from time to time. The major causc of

voltage flactuation is a voltage drOp at transmission lines due to -variation of

'clcctrlclty demand, so that a large voltagc drop occurs at the peak demand,

and voltage rises at transient to restoration afier power outage.: Ordinally,

however, voltage flactuation does not occur abruptly. At the 230V outlet in

~ Bangladesh University of Enginecring and Technology, a measurement

4-2-4

shows stable voltage at 223V. ° Since the eléctronic control voliagé stabilizer -
is liable to be damaged by voltage flactuation exceeding *10%, the

Universities are using lap change Llype transformers.

Thus, the cquipment which does not withstand voltage flactuation of +10%
shall be equipped with a transformer having a tap changer and volimeter.
Furthermore, the cqu1pmcm very sensitive to the voliage flactuation shall
be equipped  with _1he ‘electronic voltage stabilizer in seriese to the tap
change transformer. Also, when the European siandard _v'olt'agc'of 220V, the
U.S. standard voltage of 110V, or the Japaﬁcsc standard voltage of 100V is

'applicd, the equipment shall be supplicd with a transformer suitable for

each voltage and capable of wvoltage conirol in the rénge of more than
+10%.

Plugs for 230V and 220V supply shall be of BS 15A-3P 1ype, and those for
110V and 100V shall be of HIS 15A 125V-2P type, which should fit the socket

attached 1o the transformer,

Operation voltages for the equipment, other than 230V, shall be clearly
indicated. In addition, batteries or portable DC power source, if necessary,

shall be supplied.

Water supply

The two Universitics have deep tube wells from which tap water is pumped
up. Deep wells in Dhaka Ciiy genéral_ly produce soft water, with 6.1 - 7.0 pH.
Those at the Universitics have similar. good quality. At the University of
Dhaka, water is pumped up to head tanks installed 10m. above the ground,

and at Bangladesh University of Engineering and Technology, water tanks



are installed on a roof of 5-story school building for the same purpose.

Water temperature ranges from 25°C in the winter to 30°C in the summer.
4-2-5 Fuel gas

As city gas, natural gas is supplied by a gas ficld located about 58 miles

northeast of Dhaka City, via 14-inch pipecline.  Constituents and calorific

value of the natural gas supplied to Dhaka City are summarized in Table 4.2.

The gas is supplied to the city arca at 1.0 kgffem?G.

Table 4-2 Constituents and Calorific Value of Natural Gas

Composition ~{mo! %)

Methane 96.8

Ethane 1.82
Propane 0.43

Other hydrocarbons 0.67
Nitrogen . -0.35

Carbon dioxide Trace
Sulphur content - None

Low calorific value 9,220 (Kcal/Nm® )

Source: 1987 Slatistic Yearbook of Bangladesh,
Bangladesh Bureau of Statistics

4-2-6 Compressed air source and others
As no common compressed air source is available, adequate compressor shall

be provided to pneumatic equipment, if necessary. Medium gas for gas

chromatographs shall be suplied by gas cylinders.
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4-3

Equipment - Plan

As a result of deliberations on requested educational ‘equipment to be
provided to each department, the number of sclected equipment finally

totaled 134 items.

Table 4-3 The Number of Selected Equipment

University and Department The Number of ltems

The University of Dhaka -

Department of physics 32
Department of chemistry 21
Department of botany. : 30
(Sub-total) : (83)

Bangladesh University of
Engineering and Technology

Department of electrical 9
and electronic engineering

Department of civil engineering 20
Department of mechanical 20
engineering

(Sub-total) (51)
Total : 134

List of sclected equipment, as shown in the Table 4.4, contains, by
depariment, description of cquipment, quantity, basis for assessment of the
quantity (the number of students of study ._groups using such equipmem),
basic specifications and major curriculums for which subh cquipmen't will

be used.

The Followings are general outline of major cquipment classified by

categories of each department's curriculum.
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4.3-.1 The University of Dhaka
(1) The department of physics

The greater part of equipmen! 1o be supplied to the department of

physics under the Project relates to clectronics and electromagnetic.
1) Electironics

Electronics is a ficld of science whose applications are rapidly
progressing and expanding.  This factor accelerates obsolescence of the
existing equipment and also causes. high necessity of supply of new

cquipment listed below.

«  To study applied circuits of semiconductors and the theory of
computer:
Microcomputer trainer
Logic circuit experimential equipment

Electronic circuit experimental equipment

«  Measuring - instrument of logic circuits:

Logic tester

»  Characteristics and application of semiconductors:
Transistor circuit trainer

Scmiconductor eclement cxperimental equipment

« Characteristics of elecironic circuits:
Oscilloscope
Signal generator
AM. modulation & demodulation circuit

Synthesized function generaior
«  (eneral measuring insirument:

Precision digital meter

Frequency counter
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2) RElectricity & Magnetism

The study of electricity and ~ magnetism ‘is most fundamental in

physics. New ecquipment are required to replace obsolcted equipment.

< Basic mdéasuring instrumeniation (current, voltage and resistance):
Galvanometer
DC bridge (Wheistone)

Potentiometer

« Characteristics of insulators:

Dielectric loss measuring Sct

»  Magnetism;

Gaussmeter

»  Measuring of AC circuit clement:
LCR meter

. Characteristics of thermoelectronic instrument:

Thermoelectromotive force measuring unit
3) Others

+  General measuring instrument:
Digital thermometer
Soﬁnd level meter
Balance
X-Y recorder, X-Y recorder with chart drive unit

«  Atomic & nuc¢lear physics, Measuring of radicactivity:

Atomic & nuclear timer scaler

+  Geological survey: To apply an electric current into ground to
measure its electric conductance so as to survey geological

structure.
Measuring equipment for conductivity of earth
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» Solar cnergy: To measure solar energy reached on the surface of the
carth,

Pryanometer

s To make small sizc transformers to be used for experimental
apparatus: '

Transformer winding (hand) machine

+ Power supply for experiments:

Static DC power supply unit
(2) The department of chemistry

In the field of chemistry, it is essential to analyze molecular structure
and characteristics of substances made by chemical synthesis. Instrument
to be used for this particular field account for the greater part of

educational cquipment selected under the Project.
1) Chemical speciroscopy

Whenever a level of energy of electron, atom or molecule varies,
specific spectrum of light is absorbed or radiated. Making use of this
particular phenomena, the spectroscopic analyzer checks absorption of
the spectrum by transmission through a substance or the structure of the
subsiance and substance itself. Today, as the spectrometer is widcly used to
conduct chemical analysis, it is vitally important for researchers to learn
and master skills to operate the equipment. The Prdjcct alms at giving
opportunitics to all students to learn and master skills to operate the

equipment.
UV-visible recording sepectrometer

Double beam IR spectrometer

Atomic absorption spectrophotometer
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2) Analytical chemistry / Physical chemisiry

» To dissolve a substance into gas and observe differentials in heat
conductivity so as to measure constitucnt of the substance:
Gas chromatograph with- TCD detector

¢+ General méasuring instrument used for physical chemistry as well as
chemical analysis:
Polarimeter
Refractometer
Melting point apparatus
pH meter
Conductivity meter
Specific gravity balance
Digital balance

» Equipment to perform Hhecating, separation, agitaion and concentration
required for chemical analysis:
Furnace
Oven
Centrifuge
Heating mantle
Hot plate stirrer
Rotavapor
Watcrbath
Water still

3) OQthers
« Equipment to be used in lecturerooms:
0O.H. projector '
Slide projector
* {3) The department of botany
Curricufums in the departmenmt of botany are subdivided imo sevcral

courses. Many requested equipment are those fo be used commonly in

more than one curriculums and are classified roughly into categories of
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microscopes and rclated instrument, equipment required for plant

bleeding and  cultivating, and other analytical and measuring instrument,
1) Microbiology / Cytology / Mycology

As the microscope is the most basic instrument for botanical
researchers, it is vitally. important for students to learn and master skills
to operate the microscope. In veiw of frequency of its concurrent use in

many curriculums, a large number of microscopes is necessary.

»  Mircoscopes for student use:

Advanced student microscope

»  Microscopes for postgraduate students. with high resolving and
magnifying power:
Advanced  research microscope

Research microscope

« Apparatus for microscopes:
Camera lucida (mirror type)
Freezing: microtome

Fluorescent atlachment set for research microscope
2) Tissue culture / Plant blecding

»  Equipment in preparation for tissue culture and plant bleeding:

Autoclave

Water still

Digital balance

pH meter

Precise electric drying oven

Hot air sterilizer and dryer

Centrifuge

Gyratory shaker

»  Egqguipment for tissue culture and plant bleeding:

Incubator
Water bath
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4-3-2

Recording thermohygraph

+  Equipment for cvaluation and analysis after tissue cullure and
plant bleeding:
Colony counter
“Ulrasonic pipette washer

Glassware washer’
3) Other anélytical and measuring equipment

s  Plant blecding: Mcasuring of photosyntheis:

Leaf area meter and photosynthesis meter

+ Plam physiology and eccology: Analysis of chemical componenis.
Flame anal.yser
Thin 'Iayer chromatography set
Spactrophbtometer
UV speciropholometer

- Phycology and plant taxonomy: Equipment to show to many students
parts of plants through enlarged projection.

Universal profile projector

»  Plant physiology: Measuring of saccharinity.

Refractometer

»  FEcology: Measuring of the sunshine.

Portable lux meter

- Equipment to be used in lecturerooms:

O.H. projector
Bangladesh University of Engineering and Technology
(1) The department of electrical and electronic engineering

Equipment to be provided are roughly classified into categories of

electronics and microwave engineering, high-voltage engineering and
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electrical circuit and electric machine.
1) Tlectronics and microwave engineering

» As telecommunication, an application of microwave has rapidly
been. prevailing recently, the curriculums play an important role in
providing students with opportunities to learn and comprehend the
new technology. - From this point of view, instrument 1o measure
characteristics of microwave apparatus are plapned to be supplied:

Microwave network analyzer

» Instrument, including oscilloscopes, widely used in the field of
electronics to measure high-speed phenomena with memory:

Siorage oscilloscope
2) High-voltage engincering

» Instrument for students to study phecnomena arising in
connection with high-voltage transmission line:
High voltage test set with corona mecasuring equipment

High voltage impulse generaor
3) Electrical circuits and electrical machines

+  Qeneral instrument required to measure AC circuiis, electric
motorts and generators:
Portable wattmeter
Portable P.F. meter
A.C. Synchro-indicator
Portable frequency meter

Pocket tachometer
(2) The department of civil engineering
Equipment to be provided for the department of civil engincering

consists of various reclatively large testing machine for structural

‘mechanics, ~ varipus types of test cquipment for geotechnology and
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material measuring  instrument  for  traffic cngineering and

environmental engineering.
1) Structural mechanics / Engincering materials

« Instrument to measure stress and strain -of materials- by__applicalion of
loads onlo relatively large-size structural models or concrete slabs.
This type of equipment has a high educational effect in that _studcnts
learn practical knowledge and dcv'clop their ability of analyzing

stress and strain in a complicated structure:

Structural testing frame with jacks

Data logger

The structural testing frame requires the cquip'msnt to transport and set
up the test model of which maximum weight is approximately estimated at
5 tons, It is impossible to eguip an over-head crane for it because the
ceiling height of the laboratory where the testing frame is installed is too
low 10 equip it. Therefore, two chain blocks with 3 ton capacity will be

supplied instecad of the over-head crane.
2) Geotechnical engineering / Soil mechanics

» Equipment to make geological test and material test to measure
consolidation, porosity, water permeability and ratio of clearance:
Rowe consolidation apparatus
Sieve set
Consolidation permeability cells
Freeze-drying apparatus
CBR-MARSHALL tester
High pressure mercury porosimeter
Data recorder

Bearing plaie with bearing sets
The large-sized specimen size of 254 mm diameter by 300 mm is used for

the Rowe consolidation apparatus in England, but smaller-sized one is able

to achieve more accurate tlest along with the development  of the
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mecasurement technology. Thercfore, the specimen size of 60 mm diameter
by 20 mm will be adopted.

3) Transportation = enginecring

* To measure speed of vehicles and traffic frequency:
Vcehicle speed recorder

Traffic counter

» To check and test material of roads:
Digital thermometer
Compactibility appratus

Friction tcster
4) Environmcntal engineering

«  Environmental conservation is onc of the largest social terget in
developed countrics. In Bangladesh whose population densily is
considerably high, the environmental protection is expected to be one
of the key issues in the future.

Equipment to analyze air and water pollution is used mainly by post-
graduate studenis so as to develop their anmalytical ability as specialists:
Atomic absorption spectrophotometer
Air pollution analysis kit
Polarizing microscope

Total carbon analyser
(3) The department of mechanical cnginecring

Equipment for the department of mechanical engincering includes
gas turbines, gasoline engines, freezers,‘ control system, flow measuring
instrument, water hammer and many other . instrumenis for
demonstration and training purpose, which certainly offer good
opportunities to students, who have seldom occasion to see actual operation
of these machines and equipment. Though the size of them s
considerably small, these equipment play an importiant role in education.
The equipment to be supplied include some measuring instrument

commonly used for engineering purpose.
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1) Thermal enginecring

« In Bangladesh gas turbines utilizing natural gas are widely used for
power generation, As diesel and gasoline cngines are e_xp’écted' to- be
increasingly used for agriculture and automobiles in the near future,
these engines are important educational subjects for students. The
refrigerator is also like that: '

Gas turbine and test bed

Refrigeration test bench

Dynanometer

Petrol engine and test bed

Although gas turbinc unit of 45 horse power level, of which function is
similar to the industrial use, had been produced for the educational
purpose, it is not producted now because of the decreased demand. - The 6 -
7 kilowatt gas turbine unit which is available for the demonstration for

students will be adopted for this Project.

In consideration of the recent trend of use of dynamometer, the small and
high speed type is applicable. The dynamometer the speed range of 1,500
r.p.m., at 100 PS will be adopted based on the consideration of the

circumstances of Bangladesh in addition to the above trend.

=  Measuring instrument in the field of “thermal enginecring:
Calorific value of fuel. '
Bomb calorimeter
Electronic balance
General-use measuring instrument.
Digital multimeter

Sound level meter
2) Fluid mechanics / Aerodynamics
»  Educational cquipment for demonstration and training:

Flow measurement apparatus

Water hammer demonstration apparaius
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*  Measuring instrument to determine position of the model in the
wind - tunnel:

X-Y-Z coordinate measuring device

*  General-use measuring instroment:
Two pen chart type recorder
Dual trace memory oscilloscope -

Digital manometer

Air compressor for wind-tunnel test will not be included in this Project
because the existing compressor, which is rather old, can be repaired for
the: future use, The cabitation apparatus can not independenily have an
sufficient effect on educational purpose, and it should be provided as a
part of overall"design for the fluid mechanics testing equipment,

Therefore, these equipment will not be included in this Project.
3) Mechanics of material
+ Primary and basic equipment to test strengith of materials:
Universal testing machine
Impact testing machine

4) Automobile engineering

+ System to show the function of fucl injection valve of diesel engine:

Fuel injeciion test bed

« Instrument 1o measure vibration of the body of the automobile:

Instrument for measuring vibration
5) Control engineering
« Control equipment with servo mechanism for demonsiration and
training;

Pneumatic control training equipment

Hydraulic control training equipment
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Considering that" the compositions of the control equipment i.c. the
pncumatic control and the hydraulic comtrol are quiic different and that
the control engincering is the important technology in Bangladesh, both

cquipment will be included in this Project.

6) Appliecd mechanics

* To study dynamic balance of a rotating element:
Dynamic balancing machine

Frequency analyser

Frequency of the analyser ranges from 25 Hz to 20,000 Hz. Other simplc

measuring method is adopted for the lower range than 25 Hz.
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4-4

4-4-1

Layout of Equipment and Utilities
Layout of cquipment

The. University of Dhaka and Bangladesh University of Engineering and
Technology as illustrated in Figures 4-2 and 4-3, have a total site of about
1,036,000 m? and 283,000 m2 respectively and dormitorics for teachers and

students.

Laboratories of the Universities, where the equipment is to be installed,
have " sufficient spacc' and utilities for installation- of the equipment. - Some

laboratories arc cquipped with window type air-conditioning units, Of

the proposed cquipment, the structural testing frame with jacks and the

universal testing machine etc., requirc the reinforced foundation, while

others can 'l')_c placed on floor or desk without reinforcement in principle.
Equipment layout plan is shown in Figure 4-4 wiiich results from the
study of locations and floor areas of the laboratories nutilities and

requirement of cach cquipment for space and utilities.
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Figure 4-2 Campus Map of The University of Dhaka
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{ %’453 Utitity Supply Avallability B
I I & Electricity
: Water :
i £ Air Conditioning ]
t Entrance b Corrider < Ent"mnce
I : - —
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! L/ 1A
I @ E.SR
1 Passage " Lab.
z (67m2) L (54 n}
! ﬁﬁﬁﬂ—._qiz BRSNS o SN | rl In| ! I 8| r
| . ’
|
|
1
! .
i i o . 5m om
e
O] Ground Floor, New Physics Building
{54m?) _Name of Laboratory : Uilities Requlred
Nams of Equipmant e be Installed Q'ty -
L E &l [Mas. - Eloctricity Others
No,
@ | 2nd vearB. sc, Galvanomeler . 4 - -
Subsidiary Lab. | DC bridge (Wheaistene) 2 - -
(® |Polymer Physics | Dlslectric loss measwing set i Yes Yes
Lab. X-¥ racorder with chart drive uni 1 Yos -
Dighal thermometer l - -
. [ ¥ e WY A P W i A LJ L
= E @ @ _ @ e
B {54 m?} {54 m2} {54mi; 1 54m2)
E_ _AlLE N NE 1 E. b
Eatrance T “Corridor % Entronce
=gt Utility Supply Availability e =
(= Electiicity
b4 Water
71 Air Conditioning
J Sy Ry {3 — it [ Sy § i i I
First Floor, New Physics Building
Nama of Laboratary X Ulitities Reguirad
=5 ) Narne of Equipment fo be [nstalled o'ty
No. . Eleciricity Ohhers
@ Elactronics Osillascope 3 Yos -
Lab. -1 Signal generaler ) 3 Yes -
Osllloscops quad trace 2 Yes -
@ Elattronks Osllloscope 4 Yos -
Lab. - Yl -
Signal ganeratos 4. Yeos -
AM modulation & demodwiation circuit 1 Yos -
Peacision digital metor 2 ¥es -
@ Solid State Polentiomatsr 2 - -
Physics Lab. DG power supply unit 3 Yot -
Digial hygromster 2 - -
MaQnaloma!err 2 Yos —
Nuclaar Atomic & nuclear timer gcaler 2 Yes -
Physics Lab.
Figure 4-4 Equipment Layout Plan (1) (The University of Dhaka, Dept. of Physics)
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ame ot Equipment to be | i 'ty
Lab. Equip rslal_ed ¥ «  Edactdcity Others
No. . .
@ M, Se. Oscilloscopa 5 You -
ll?:)llmlnary Signal genaralor 5 Yas -
Atomic & nuclear limer scaler 1 Yes R
Bio-Madical X-Y recorder f -
Physles Lab. . Yos
Synthesized funclion generator 1 Yes -
Sourd lavel metar 1 - -

Fig'ure 4-4 Equipment Layout Pian {2) (The University of Dhaka, Dept. of Physics)
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=

First Floor, Curzon Halt

"Name of Laboratory . Utitkties Required
Tab. ., Nams of Equipment 1o be Installed Qty ;
No. B Elgciticity Others
@ 3rd Year Hons. | Elsctronic circuit experimental equipment{ o Yas -
Lab. -1 Transistor cieult tralier : 5 Yes -
Semiconduyctor alsment 2 Yos
experimantal squipmant :
Oscillescope 8 Yes -
Signal generator 2 Yes -
LCR mater 2 Yes -
Logic tester 1 Yos -
Aomic & nuclasr imar scaler 2 Yos -
3rd Year Hons.- | Microcomputer Trainer 2 Yes -
Lab. -4 Logic circuit experimental squipment 2 Yos -
Gompact digital multimeter 2 Yes -
Frequency counter 1 Yeos -
Logic taster 1 Yas -
@ Goophysics Measuring squipment for conductivity 1 - -
Lab. of aarih )
@ 2nd Yoar .| Osciltoscops 4 Yos -
Hons. Lab.
Signal genatator 4 Yos -
Tharmoslectromotiva force measuring unit] 1 Yas -
Galvanamatar 4 - -
OC bridge (Whoatstona) 2 Yos -
Digital thesmamester 2 - -
Compatt digial mutiimeter 4 Yes -
Balance 2 Yeos -
@ ;{50‘::? b, Gaiv.annmaiar 4 Ves -
DC bridge (Wheatstona) 2 Yas -
Digital thesmomeder 3 - -
Campact digital mutlimeter 2 Yes -
| Transformar winding (hand) machine 1 - -
t:;er Physics Fyranome!er 1 Yoo -

Figure 4-4 * Equipment Layout Plan (3) (The University of Dhaka, Dept. of Physics)
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{28m®) (35m2) || ¢323m2)
s Jowal et ey |

~_" Utility Supply Availability : X 9
{93 m2)
I (: Electricity L =
F ater
6] =21 Air Conditioning . : ]
¢ (81m2)
Iégt—“ ? ?m 1Gm
i,
b (2} G Bim)
& = ]
Ground Floor, Departiment ot Botany
Name of Laboralody | Moo : Utilities Requited
o, ama of Equipment ta be installsd Qly .
k:) Elect Water Qthers
: . Ticity
@ Piant Tissua Incubator ] Yes - -
Cuitura Lab. Hessarch microscope 1 Yes - -
Poriable lux meter i - - -
Caentrifuge 2 Yes - -
Gyratory shaker 1 -Yes - -
Hot ait stasilizer and dryer 2 Yas - -
Ukrasonic pippelte washer 1 Yes Yas -
Glasswara washer § Yos Yos -
@ | LecwrsRoom Advanced student microscape 15 Yes - -
O.H. projector 1 Yes - -
@ Lectura Room “Advanced studant microscope 15 Yas - --
O.H. projactor q Yas -- -
@ Gengtics Lab. Cantrifuéa 2 Yos - -
@ Pilant Breeding Centrifuge 2 Yas - -
Lab. Gyratory shaker ] Yas - -
Fiuatescent attachmesnt set for 1 Yes - -
raseaich microscope
Gytoganstics Incubator i Yas - -
i Lab. Water bath i Yes Yoz -
Centiifuge 2 Yes - -
@ E;E'“t_ gy Lab Water st 1 Yos Yos -
5104 ab,
y Y Digital balance 2 Yos - -
Leaf area matar 3 yas - -
Flame anaiyser 1 Yas - LPG
Precise electric drying oven ] Yos - -
Refractomater 4 - - -
Thin layer chromatography set 1 Yes - -
Recording thermahygragh 2 Yes - -
Cantrifuga 1 Yos - -
Spectrophotomater 2 Yos - -
UV specirophotometar 1 Yos - -
Glassware washer 1 Yeos Yes -

Figure 4-4 Equipment Layout Plan (6) (The University of Dhaka, Dept. of Botany)
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& tsom)
M . L UL
| {mm I Gorce ‘
Utility Supply Availability bt some)
i (& Electricity g
J L Water _ :
w ® =23 Air Corditioning 9 om 1om
¢ {81me} I -
G 18imz}
First Floor, New Science Faculty Building
Name of Laboratory Utititles Required
Lab. . Nama of Equiprmant 1o ba Installed Qty E_I§c1- Water Gthors
Ho. . ricity
Practical Lab.-I Advanced student microscope 1 Yos ' - -
Water stil i Yos Yos -
O.H. nrojector 1 Yas - -
Gamata lucida {mizror typa) 2 - - -
Water bath 2 Yas Yes -
pH meter (poriable typs) 2 - . -
@ Practical Lab.-il | Advanced student micioscope 1 Yos - -
Q.H. projector 1 Yes - -
Camara lucida {mirror type) 2 - - -
Water bath 2 Yes Yes -
pH mater 2 Yas - -
Lecture Roomn Advanced student microscope 15 Yas - -
@ Practical L.ab.-ill Advanced student microscope 11 Yos - -
Q.H. projector 1 Yos - -
Camera lucida {mirror typs) 2 - - -
Water bath 2 Yes Yes -
pH mater 2 Yeos - -
(12) { Eoology Lab. Digital balancs 2 Yes - -
Flame analysaer 1 Yes - LPG
Realractometes 2 - - -
Recording thermohygraph 1 Yos - -
Ponable lux meter 1 - -
@ Practical Lab.-IV{ Advanced siudant microsoope 20 Yeos - -
Water still 1 Yes Yas -
Camara lucida [mirror type) 2 - - -
Watsr bath 1 Yos Yas -
pH mster 2 Yos - -
Phycology, Research microscope t Yas - -
Limnology & . - -
Hydrobiology Rafractomater 2
Lab, Thin layar chromatograghy set 1 Yos - -
’ Portable lux metar 2 - - -
Gyratory shaker 1 Yas - -
Heot ait sterilizer and dryer 2 Yas - -
Specirephotometsr 2 Yas. - -
UV spectrophatomaetar 1 Yas - -

Figure 4-4 Equipment Layout Plan (7) (The University of Dhaka, Dept. of Botany})
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Corridor

Utility Supply A ! eam s
ity Supply Availability :
9;] Electrigity | ey &y

Water

=21 Air Conditioning ?_.__..._?.rﬁ.m._l?m

Sacond Floor, Department of Botany

Name of Laboratory Utilitios Required
Lab. Nama of Equipment to ba Installed a'y Efect-
-~ . ficity W_atsr Othars
@ Auleclave Room | Autoclave 2 Yeos - -
Praclical Lab.-V | Advanced student micrescopa 11 Yoz - -
Water stif " Yos Yas -
Camara lucida (mirror type) 2 - - -
Water bath 1 Yas Yas -
pH meter 2 Yas - -
@ Mycology & Incubator 1 Yos - -
T:s‘ Pathalogy Research microscops 1 Yos - -
Fisozing microtoms 1 Yes - -
Colony countar 1 Yas - -
Seed Pathology | Incubator 1 Yas - -
Lab, Glassware washer 1 Yes Yos -
P{";';mbbbgv Digital balance 1 Yas - -
’ Incubator 2 Yas - -
Advanced ressarch microseope 1 Yas - -
Colony counter 1 Yos - -
Vacuum desiccator 4 Yes - -
Centriluge 1 Yas - -
Gyratory shaker 1 Yas - -
Spactrephotamsler 1 Yes - -
Ultrasonic pipstte washar 1 Yas - =
Glassware washer 1 Yeas Yos -~
1 Yas Yes -
Hatbarium Precise slectric drying oven 1 Yes - -
@ PWSW‘O?;CE! Refractometer 2 - - -
Ecokogy Lab. Portable lux meter 1 - - -
Spectropholomeles 1 Yes t -
Highar Reasearch microsco t Yos - -
@ Crypiogams Lat i .ps 14 1 Yos - -
Universal profile projector

Figure 4-4 Equipment Layout Plan (8) (The University of Dhaka, Dept. of Botany)
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Corridor
a -

Y Utility Supply Availabitity
o & Electricity

L} water
A Air Conditioning

- {411me)
& 2
Fromt Verandoh
o o ] 0 =] o o g a
0 1om’ 20m
1 1 '
Old Academic Building
Name of Labotatory . Utilties Required
Nama of Equipmsrt to be Instalied 3} ]
Lab. quipme Y Etoctricity Others
No.
@ High Veltaga Lab. | High voliage test set with carona 11 Yos -
maasuring equipment
High voitage impulse genarater 1 Yas -
@ Elscirenics Lab, Slorage oscilloscope 1 Yas -

Figure 4-4

Equipment Layout Plan (9) (Bangladesh Universily of Engineering and Technology,

Dept. of Electrical & Electronic Engineering)
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7 S R Wy | Wt 'y Wy W - J
Utitity Supply Avaitabitity [___ errider |
& Electricity L 1
%Wﬂte:
Air Conditioni
i tioning @ @
(74mz ) (65m?)
E
—1]
o] 5m
[ IO ——|
Giound Floor, EME Building
Nams of Laboratory LHilities Required
Narme ot Equipment 1o be Installed Qt
:&?' i Elsclsicity Othars
@) |Machinetab. | Ac. synchro-indicator 3 Yos “
Portable frequancy meler 8 - -
@ | Circuit Lab. Paocket tachometer 3 - -
Poitable wattmeter 8 - -
Portable P.F. meter 8 - -
Utility Supply Availability |
& Electricity
L - water
=1 Air Conditioning
) n I ] n il n f g n 1 g L
Corridor ’-
NJ LJ
@
{7d4mz2)
e e e e e e e
Third Floor, EME Building
Namae of Laboratory Utilitios Required
Lab. Nzms of Equipment ic be Installed oy
No. - Electricity Qthars
@ Microwave Lab. Microwave natwork analyses 1 Yas -

Figure 4-4 Equipment Layout Plan (10} (Bangladesh University of Enginaering and Technology,
Dept. of Electrical & Electronic Engineering)
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