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The fast expansion of 	ce 7Yion during the lost 

twenty Vests could not allow the Architects and engineers to 

p!eep into iery channel of educational buildings.to ,that+ 

college buildings are one of the victim of the foot speed of all 

kind  of development. The Land abd wilding requirement of 

Thteedist. Collg,s of Uttar Pradesh need 0 thorough 

study and research work for the qualitative improvement of 

educatLon and educational  ► tem, The author started work with 

study of existing situation of colleges Asst thirty colleges 

have been viettod for discussion  with the teachers,, students 

end administrators to got their op on in r elation to the 

above suboct, The a$bl. data has been collected in the 

fbzi of performs prepared for the pines. The survey 

data could be available,  from thirteen colleges. Out of 

which after computing has been c&tad in this report for 

eight colleges. The opinion of various persons related 



to the intermediate colleges the results of surreys 

results of reports of various committees, conf.r.nc.s end' 

research** have ben brought toe compxo sa to get the 

results practicable. 

The, results'in the form of easy expressions and  

du ct figures (r►h.rever possible) have been expressed. 

The pftfactionof the #r norms still require  the testing#  

by applying those in practical field which may require the 

further modification.. At present these ore the ready referen. 

c sto make Oster the work of Irchitecti, Planners and 

Engineers end EducatUnIs s related to this field, 
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CHAPTER 1 

INTRODUCTION 



1.1  THE PROBLEM 

• INTERMEDIATE   COLLEGES 

BUILDINGS AND LAND STANDARDS 

WITH SPECIAL REFERENCE TO  MEEIVT DIVISION 

The obj ect .ves of this thesis is to.  work. out the 
standards for various reciuirements of educational build«* 
ings into its .sub divisions as cliss.rooms, laboratories.#  
Library , Assembly hall, common rooms, Offices including 
outdoor activities,toilets and c irculetion etc. and the 
land require tents for the Thtórnedi8te Colleges in Uttar 
Pradesh. The standards in the ,form of ready rep"erencesi 
which will be helpful to the ,A°cchiteicte, Engineers and 
Administrators in setting up and designing ofnew colleges*  
expansion of existing Hig ► Schools to Intermediate Colleges 
end improving the existing colleges. 

The sphere of the stud es of the existing conditi. 
ons etc.#  of the colleges, has been limited to Meerut 
division only. 

The fast expansion of educational fields and 
facilities in the period little over semester of a 
century of our independence has increased over expects. 

tione out of educations. There is cogniziable over 
crowding and political pressures for admissions to lesser 
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qualified. The stud nts unrest frustration and di,tar« 
Dances have become as if nozmal routine matters. 

In order to overcome these shortcomings and 
quality rs4nstatement three pronged improvement is 
called for 

1,. Allotment of.. adequate funds. 
2. physical plant with envy znment. 
3. Quality improvement of teachers. 

. . it is imperative that thesø betterments should 
be parallel snd hand. in.  hand with developments in other 
spheres of the National advancement. 

1.2  THE 	U( TS 

The provision of adequate education is largely 
recognised as a healthy means, to the multidirectional 
development of the.  society. . After the independence of our 
country the imparallel qualitative expansion of education 
took place in the last two decades. It caused the high 
rate of growth.  of students population and dilution of 
quality of. education. In the past, general leaders of 
education , thought and took the stand that, the 
quantitative expansion of education oust preceed the 
qualitative improvement, 

The most Important consideration is the correct 
understanding of educational. requirement, equally important 
is the type of education, that will help the students to 



develop according to their ability or the field interest. 
It recognizes the responsibility to meet all the educe. 
tional needs of the students and to make them competent, to 
do their share in supplying the demands of the society of 
which they are to become a part. 

The first Prime Minister of India Shri Jawahar 
Lal Nehru said, 'A We require such type of education, as may 
give us men, able to carry out an our national programme 
and fulfil the social aims of free Indial. 

The president of India Dr. V.V. Girt emphasised 
on the function and need of education, 10 Education is 
essentially a social function., and the measure of good 
education is the sense of social responsibility, it 
inculcates in the minds of the pupils". 

"Every, child in India is free to have the educe.* 
ton. Free education_ upto VIII is available to child. it 
may be a distant Ideal In View of our limited f nancial 
resources, but It should be our constant eddeavour to 
improve our schools and methods of teaching." Dr. V.K. R • V. 
Rao pion education Minister said, " tkfless education 
is taken as a key input of development the nation would 
not reach its cherished goals.' 

More emphasis is being given for the qualitative 
Improvement of education since the end of third fire year 
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Plan. The students unrest and f ustation of education 

youth has increased the seriousness of the problem. 

The C, airman of University Grants Commission, 

Dr.. D.S.Kothari stressed on new educational pattern and 
• system based on the resources available in country instead 
of an imitation of the ediuce oral systems of advanced 

• nations. He said, ' 'lbe per capita expenditure on educa. 

tion In India is Re. 15 and in the U.S. Re. 4,000 in 1964. 
This gulf would grow further with time rrohen India spent 
Rs. 30 per capita on education,. the. AmoriU.sn per, capita 
expenditure might. be Re. 10,000. The a remedy therefore, 

,lay in evolving a different basis for the Indian Eduoa,« 

tional system". He further said, that the spiralling 
triangle of science* Technology productivity which forned 
the basis of progress could mean_ destruction if a fourth 
corner of wisdom and humanity was not added. 

Prim* Minister Mrs. Indre Gandhi urged the peoplem 

n It is not enough to me cta .ly .  train the young. They 

should be trained in such away that they remain students 
all the time for learning and inouming*. 

Chief, Minister of_U.P., Mr. Kemlepati Tripathi 
said in the Inaugural speech of Seminar on 'Education ip 

1971 at Lucknow, WT.e crux of the problem Is, what kind of 
men we need for a society we "went to build 7 Should there 

be any further expansion of education? and that should be 
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the aim of Education? M He said that even the basic 

education system had failed, state government is spending 
Re. 70 crores annually for such education. Over two and 
a half lakh students appeared for the high school and 
Intermediate examination In 1971, of these over one and 
a half iakh students either failed or passed in third 

division. 

The education Commission report says, ' ,tn inten 

give effort should be made .to raise standards continually 
for all stages of education. in order to - roise standards 
it is necessary to secure better coordination between 
different stages of education and break the isolation in 
vAich educti1one1 institute generally function. From this 
point of view Uversities and colleges should assist 
secondary schools in improving their efficiency through 
a variety of measures*. 

The education from elementary to University 
postgraduate and on to doctoral level. The connection 
between tho base.  and. apex of the pyramid has been clear, 
in its recommendations . Our secondary schools, despite 
the secondary education commission's . reiteration that 
the secondary school mast be treated as a terminus, for 
the great. majority of our students, continue to plan. 
their curriculum and teaching. in the earnest hope that 
Majority of their students will go upto Uhiveretties. 
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Yet there is no dialogue between the University 

or college on the other hand, and the secondary or elementary 

school 4n the other. Between University and school is great 

silence. Between the University professor and school teacher 

is a gulf in status, emoluments and respect. 

William Carr in .  his address to the delegates at 

the continental meeting, Phiiadalphia, in 1957, looks 
forward, to the many sided changes that are likely to 
take place in education in next 20 years and comments 

that : " Its outstanding characteristics may be summarised 

as a subtale, but very important new emphasis on quality. 
Vie have been preoccupied in the past that ever► child gets 

into school. Now we must ask, too, how much each child 

gets out of school". 

The fast expansion brings in its wake several 
problems. Administratively it involves starting of new 
institutions many of which may not have the necessary 

material and personnel requirements and all of them 

will have to slowly establish the right traditions. 
Enrolment on a wide scale tends to change the biance 
in the parent pupil school relationships. The needs of 

educat on for democaracy and education in fast.changing 
society entail a reorientation of objectives which raises 
the question of defining what quality education means 

and how it could be achieved ? 
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" TEACHING WHICH REALISES TO THE HIGHEST DEGREE 
POSSIBLE THE EDUCATION PURPOSE MICH IT IS 
CALLED UPON 10 SERVE." 

The conditions with which the above said quality 

teaching is influenced includes 

(a) Teacher and the methods of teaching and professional 

growth of teaching. 

(b) C, est for learning in students. 

(c) .Administration and organisation. 

(d) Material facilities and requirements 

(e) The place of cocurricular activities. 

(f) Relationship of parent school and the future, 

with the present education. 

The education centre may.' prove success in achieving 

the quality education, while all above factors are organised 

in such a discipline, which creates the environment for 
well rounded growth in all phases of Physical, Mental, 
social emotional and moral development. 

AU these factors influencing the teaching may 

be. groupped into elements of Scotal and Thysical 

Environment . If *e think of the past, the traces and 

the descriptions of NALANDA and TAXILA tel is us the 
importance of social and Physical environments in. relation 

The theme of Quality Teaching given by World Confedera- 
tion of Organisations of the Teaching Profession (W.C. 

G.T.P) •1963. 
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to the education. In these institutions not only the 
mode or system of education but the teacher taught reia- 

tionship existed very differently and beyond our normal 

comprehension. 

The Environment is a complex variable, effected 

by a number of forces, which are complex in nature and 
behaviour. All these forces varying in nature and magni.. 
trade, put the positive and negative pulls on to cause 

the unequilibrium of elements of environment, which keep 
the minds_ of teacher and taught both, under the varying 
stresses and strains. effecting the search of knowledge. 

All of these forces are being increased in numbers 
which are in direct proportions of the development of 

science and Technology or all the creations of men. In 
the times of NALANDA and TAXILA „ the will power of 

men to. -wards the educational gains, was stronger in 

comparison of today's . Now the willpower have been 
divided into a number of forces of different nature and 
fields of science. which itself increases the importance 

of the physical factors. The physical elements also keeps 
on changing with , time very largely. The natural factors 

of climate etc., are dynamically effecting the physical 
env*ronment. It seems impossible to educatb the youth in 
NALANDA & TAXILA like environment or to create those 
environments in this atomic age. One can argue in opposite 
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side of it but there is no doubt about the fact that our 
economic conditions do not allow us to think of those 
great centres of learning for eli, if the age group of 
learning . If not the ideal we should make a constant 
effort to achieve the maximum possible from the limited 
resources available with us. 

The educational concepts and philosophies largely 

determine the building pattern and the educational eflv&ron' 

meat, which governs the extent of facilities required 
to meet the educattonal objectives. Several approaches 
have been made to translate these objectives into concrete 
shapes. They have created reactions of different order. 
The provision of environments. is the most neglected 
aspect of our educational establishment. Environments 
both of the interiors and exteriors have to play a .signi-
ficant role in learning and teaching * No aspect of school 
Education has suffered more by neglects then the provision 
of suitable .school bu }ding". A Large number of primary 
and secondary, schools in the country did not have buildings 
of their on and were housed in totally unsuitable pre. 
misesr Thought the expenditure on education has been 

Background *ao*tes of Annual Convention of the Indian 
Institute of Architects 1970, Roorkee. 
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increased from its. 153 crores to Rs. 822.66 crores in 
the fourth five year plan as compared to that of first 
five year plan. 1ho gh several thoughts, approaches 
concepts and techniques have been developed during the 
last few years to solve the problem of schooling# yet 
remain$ a challenge. The increase in students enrolment 
expected seems to be yond the financial resources of 
our country to fulfill the edgcatLonal objective in bu ld- 
ing forms. Such conditions win certainly compeli, to 
increase the use hours of , the educational buildings, which 
are doing many of the colleges and schools. The classes 
takes plane in two shifts In day time and some times 
in the night hours also. Let us not build the new edUiCesa 
ton centres in, bulk without due considerations of all 

• environmental,  factors, but a few„ with the real environment 
required for qt ality, education.. This will require the 
Architects Engineers, Educationists and r tministrators 
to rip together At the same time we cannot ignore the 
economic conditions of our country but the economy in 
the buildings for' educa Lion, cannot be regarded as an 
independent problem. it is concerned just as much with 
the p*pie',s education and the environment as with the 
struc are.. 'he. aim of school, planning should, therefore, 
be to achieve a trilateral balance between the three 
capital E's . of School Planning, Hducation,,,, Environment 
and Economy, 



1.1 

1.3  IMPORTANCE d F THE PROBLEM 

!n our country the educational programmes have 
always lagged behind,, from the advancements in science 

and technology. The entire responsibility . goes to the 
Lack of proper environment in all fields of education. 
Almost negligible importance has been ' given to environment 
either at micro or macs o level. Our administrators and 
educationists could not think of the proper atmosphere 
for superior exchange of knowledge between the teacher and 
taught. The economy could be the most important and 
independent objective but not *t the cost of the future 
of youth*. The cost saving  and negligence of envison. 
meflt for education, has lead us to present chaos, as 
teacher finds no place of eojence for his dej ections, stu. 
dent finds no place to subdue his dissatisfaction. The 
parents find educational building as quarters of confine. 
meat for their wards. The syidents mob find no place 
to be spared, In their, vendalism around the inatitut.  

na , buildings, they have more to hate, nothing to love 
and respect and destroy them with vvigor and zest. 
Masses feel w ist else they could do'? Students need to 
come out of this stage of dislike for buildings and 
frustration for education. By adding and , adorning 

Art Objects as er'xkzonm'ent setter .• by Prof. G.M.Mandalie, 
and Shri R:J. be, Indian institute of Architects 
Convention • j970 , Roorkee i 



12 

the environments with artistic touches, refinements of 
art Effects, addition of Sculp"bures, improving the lend•" 
scape in addition to the physical comforts ate. could 
aid in this endeavour to provld # avenues for learning 
with love, care and respect for the school, coi&lege 
or Ufl versity there teachers and taughts are engaged 
in pursuits of learning, and advancement of knowledgo.  for 
the good . of the nations and well being of the humanity 

at large.  

It *o think of environment at Macro and Micro 
levels, 	1ANTINIKETAN is one of the, most outstanding 
and accomplished of forte"* rak d 	Rabtnd re Nett► Tagore 
was not only satisfied by, the comp a layout ,, design of 

antic iket*n and er the advice of Sir Patric Geddes, the 
order ,.y tree plantations, and decorations on buildings, 
but, had provided street faxniture and classroom furniture 
in a lively, and befitting manner. The sculptures of the 
small and large size with themes of realistic, abstracts 
and mass expression ..type with miniature binding "models 
of our culthral heritage . The impact of knowledge, 
development of culture, impetus to patriotism , pride for 
the motherland in its multifaced achievement had such 
a vital contribution in India and *broad in general and 
on Bengal In particular that it out weight the contri-
bution of all other institutions put together*. 

If we think and search deeply, It will be found 
out that education centres having environmen-ts surpass 
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hundreds of educational establishment of more buildings. 
that constitutes a really desirable environment is a 
sub5ect of research itself. Every school, college and 
th ivers ty cannot become 5HA1 TINIKETAm. bra t could be the 
arm 	our efforts, while thinking of any education 
centre. 

The secondary stage of ed cation where the 
student is nil of potentials energies and all the 
developing powers, standing_ on the threshold of life, 
to select his own way and activities, under the pressure 
of anqui1Thrinm of number of ltidirectlonal forces. 
A minor change of . direct onor magnitude of any of these 
numerous forces may result a diversion in the path of 
life. These forces maybe the impact of surrounding higher 
and lower educations attached moving cross fert3. 
lizston of var ous di#cipltnes, like science, Arts*  
Commerce , Agricul re Mnd Home Science etc. Further, 
the impact of coeducation. and age groups, impact of 
system of teaching and examinations , teaching side and 
teacher ';aught. ratio. The impact of health development 
and  recreational facilities, impact of hostel life„ 
impact of mensgemont and economic conditions educational 
centre, . its structure, spaces And their character,  
maintenance, visual and thermal comforts etc., and the 
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impact of future prospects form a comprehensive totality 
to be given due Importance. 

All these factors needs a deep study by the 
experts of respective fields. Every factor cannot 
be students by one man. Keeping in view, the limitat. 
ions of time,,  finances accuracy of the date . available 
and the knowledge.,. the topic here has been taken precisely 
of the Arc hitecturel field with due consideration of 
other related aspects directly and Indirectly concerned 
with, it. The -field of the studios has been limited to 
the plane areas of Meexut division only i.e.  BUILDINGS 
AND LAND STANDARDS R INTERMEDIATE ODLLEGES«  WITH special 
reference to MEERUT DIVISION. 

In the importance of the environmental factors, 
effecting the physical, thermal and visual comforts wil„ 
mainly depend upon the building components and the 
spaces created toperførm the teaching activities 
successfully. The teaching and learning process at ,Inter-. 
mediate level changes its mode towarás, the lecturing. 
To make this lecturing. a successful s al ty teaching,. 
the importance of at calm and comfortable physical 
surrounding* Increases to a higher degree. 

To fulfill the land and building requirements 
of the increasing numbers of colleges to be at per with 
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speed of national development in the field of education. 

Every one of the technical and educational perso. 
nnel cannot be the expert and specialized Architect in 
the field of educational building designing. These 
standards will be of great 'help, while thinking of 
expansion of the old or the establishing of the new 
colleges, to those personnel conceaned with this field, 
These standards will be the  ready references for 
achieving the proper environment for colleges. The 
standards will, be helping in finding out the actual 
financial requirements of new 	establishments and the 
expansions. in easier ways, whereas we can make use of 
the computers also in easier ways. 

This problem is of national, importance. from 
every angle of considerations. National building orgeni. 
sation has made some efforts in this field. Though the 
space requirements will not be ouch effected by the 
localities of the colleges, but the feasibility of fair 
filling th ese requirements will differ from place to 
place and also effected by the, climatic, hectors and time 
scale, The changing ways. and means of teaching shall also 
effect the requirements and will need a periodical 
changes and reviews. This needs the division of the 
nation in different educational zones. A zone may be 
defined by these similar and die.eim lar conditions of 
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climate, geography and the availability of the materials 
for building construction. In our country education 
is primarily the state Governments responsibility, the 
Union Government coordinates at higher education 
and takes steps to maintain standards in respect to 
researches, scientific and technical education through 
U.G. C. at under graduate and postgraduate. The 
Union Government also coordinates other sections 
of education through central advisory board of 
education. It lays down general educational policy 
formulates aims and objectives, asses the prevailing 
position and draws up future plans . Through 
four standing committees dealing with elementary, 
secondary. University and social educat on. 

The education commission under the chairmanship 
of Dr. D.S. Kothari in (1964 66) made a recommendation 
for the uniform system of education throughout the 
country. .Been then the states are following the 
different systems of pre university education. 

The Ministry of Ed ucation has considered 
the starting year of education equivalent to each 
other, This bring the different classes of educational 
standards at par with each other, e.g. the X class 
of the Uttar Pradesh is High School, X class of Bihar 
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is pre-high school and XI class of Mehereetra is 

High School, XI dLeee of Delhi is Higher Secondary 
but have been equated to each other. 

The education Commission recommended the 
12 years pre Uhiverstty education and. then 0 three 
years degree course In Arts, Science and Commerce. 
The Commission has mentioned the education of a child 
should start at the age. of 6 years 't the primary 
school. There should be an equivalent examination 
in all the states at the age of 16 years i.e., 
after 10 years of school education. Thist examination 
should be conducted by an external body, and be 
called High School Examination. There should be another 
similar examination at the end of 12 years education. 
After qualifying this examination at the twelfth  
year of education should be consddered. the mininim 
educational qualification to under go a three years 
degree course. 

At present a number of states are following 
the Higher Secondary education pattern i.e. the li 
years education as. the bests of first degiee course 
while . others are following the Intermediate educa. 
tion pattern i.e.  12 year education as basis of the 
first degree course. At degree level . the Univer. 
cities differ from each other. by having different 
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duration* for degree courses, some have two years 
degree course and others have throe years degree 
course (Table 1.32) . The commission has clearly 
divided the preuniversity education in two groups 
the first being Primary and the second being Secondary 
These two stages hire been further expressed in 
two stages each i.e. Lower and upper stages or 
junior and Higher stages, related with , the years 

of education respectively 1.4 or i5 and 5-8 and 
6.8 , 8.10 or 9-10 and 11-12 which are called the 
classes or the study year (shown in Table 1.31), 

1.4.  THE 1 A N1"TUDE OF THE PROBLEM 

N in the beginning of fourth five year 
plan there is one secondary school , 5 junior high 
schools and ,28 primary schools within a radius of 
5.10 stiles. There are 26,000 secondary schools 
to the country out of which 14,000 are in Rural 
areas." U.P. Being the largest state of .  the country 

has maximum pf these secondary schools called here 
as Intermediate Colleges. There are. about.  400 

intermediate colleges in Meerut Division, nothing 
has been done in the field of research about the build-
Inge, space requirement or any of the physical factors 
of the environment. This i s the high time when this 

Report of Education Commission 1964. 1966, 
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thing trust be thought carefully. This stage of 
education is a link between the school and University 
education. This bridging stage of education has Its 
directional Importance, which may lead the innocent 
childhood towards the either, parch of constriction 
or deetzuctton. Xt is the age, when the valuable 
intellectual development takes place. such development 
starts at the age of fifteen years and tends to 
maturity at the age of twenty five or thirty. It is 
the age when the childhood changes to youth. 

Most of the research organ.ieet ons have done 
a lot of ,rk In the field of Primary and 4nivore ty 
education and Its envi ronments, several egencLae 
have tried to. give standards, for the land build nng 
requirements etc. The important stage of the life of 
the youth has not been given, due considerations to 
provide the proper  environments at . Secondary and 
Intermediate . level of education. These are the 
environmental reactions which are being reflected 
by the yough of the nation,. . th gh their activities. 

The objective of the secondary education 
in the fourth five year plan-has been mentioned as 
follows " 

"P urth Fire Year Plan will be to enrich 
the content and improve. the quality of secondary 
education . Detailed district plans will be prepared 



20 

The expected increase in students population in fourth 
five year plan in classes Ix to XI is 3.1 million, 

The detailed increase in number of students 

from 1969 to 1968 

Class No*4 of students 	in Millions 
in 196061 1968 

35.. 	. 55.5 
Vt, VIII .6.7 12.3 
Ix 	XI 3.0  6.6 

• .. The quality teaching needs the environment end 

the environment is very nich related to the physical 
factors of the educatLonl centres. It leads us 
towards the importance of land and building requirements  
of the collages. It there is a college, there must be 

land. For this we will, have a number of ,questions 

to be asked ourselves ... Howe much land, where for 
what education (type)1.  Similarly about the 
buildings. The proper reply will be the standards 
jn, the form of minimum and optimum requirements to 
start with and kept as constant guidance factors 
for farther developments. 



21 

1.5  THE SPE AND LIMITATIONS OF PRESENT STUDIES 

All the spaces. In a college may be divided 
into several groups of aotivttl. es like, Academic 
studies, specialised studies, assembly, admin stra. 
Lion, library,' physical and social activities, storage 
and sanitary . facilities etc. 

The basis. of each space design should be the 
fUnctIon of the activities to be performed there. 

The class room. should be the tinetionof number of 
seats to be provided in It. The laboratory design 
should be the tunct&on of the perfo rmatton of the 
experiments in place of the number of students which 
have to perform the experiments. 

It has been observed that most of the colleges 
full, of all activities and games are not able to attract 
or create the interests in more than 13% students towards 
the sports and games. The largo open spaces' and the 
numerics_ play fields are of no use to all of the 
colleges of present time. Most.  of the urban colleges 
can get the success in Its aims, if.  these facilItIes 
could be provided at one place for a group of colleges. 

The spacious laboratories, without eguIpmenta 
and proper lighting conditions are of no use. Most 
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of the colleges have the laboratories with similar 
types of tables In all dimensions to perform the 
experiment of finding out the focal length of 
lenses as well as of Tangent galvanometers. While 
the firs one requires a table of not more than 

120 cm x 30 cm with a circulation space a1eround 
and in second case a table of 50 cm x 50 cm size. 
The general stns of the tab lie provided is 150 cm x 75 cm 

for each experiment. 

We need here a detailed study about the ecti. 
vices and its space requirements with the number of 
student In need of the facility and the use hears. 
available easily per day. 

`There is, c ertainly a d emarkabl a di,ffsrenee 
between the environment of the class rooms of 
pr mart school .  and colleges. This change occurs,. 
class by class, which should be well expressed t 
ThtQUgh environmental factors, so that the student 
may elide his upgrading from lower class to higher 
classes. 

Here 'h ►e laboratories for physics, chemistry 
Biology and class rooms have been studied in details 
in light of the existing conditions of the colleges. 
At present the plinth area of the colleges building 
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is the main criteria for further expansion of the 
college and that too, some times shown false on 
papers, just to get government aids. 

The formation of the standards will depend 
upon two factors (i) the necessity of the space 
or the covered areas to perform the activity with 
proper environment. and (Li) The financial oepibabLlity 

of the society. 

These two  factors up to certain extent will 
go In opposite directions while calculating the 
spates, but t ►ere is a certain limit of. lowering the 

space need due. to economy desired, met limit will 
need the mechanical areas in addition to that of 
circulation areas. SimLieriy. the minimum possible 
volume . of  Apace as well as air and tolerable thermal 
acoustical. and visual comfort and proper lighting 
inside the safe structures. 

It .  is not possible to. achieve the .ideal 
conditions, due to the required. economies. There 
are colleges. which has the spaces, , but not the 
students to perform those activities, for which the 
spaces have been provided and vice versa. So the 
trial should be done to provide the maximum passible 
for those who really require the spaces but well 



equipped and with proper environment. Most of the 
colleges vuhich have been visited, are single storeyed 
structures,, with 10-12 width of verandahs. The stresses 
has been given on achieving the predetermined shapes 
of college building plans. There are hardly 2% colleges 
the organizer$ of which could contact the qualified 
Architects , before starting the building activities 
of college concerned. 'The covered areas are not lesser 
than its actual requirements in more there 15% of the 
colleges of Meerut division. It is the.lack of proper 

location and organisation of various spaces and building 
elements. The lighting and ventilations has not been 
given due considerations ..scien ifical.ly. 

In the present study#  all these above mentioned 
factors, have been given due considerations within 
the frame work of . availability of various data, 

• the methods of studies, equipment technical know how 
and their present importance. The results arrived at 
have been given in the form Astandards, as ready 

date available to the. Architects, Engineers Educationists 
and Administrators to improve the standard of existing 
Intermediate college buildings as well for new establish. 
men.ts. The success of  these results may be very correctly 

• judged through practical applications with the timely 
• modifications. 
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2;1 EXISTING CONDITIONS OE INTERMEDIATE OOLLEGES 

2.1.1 General 
V 	 j 

Intermediate colleges in Meerut division in rural areas er 
situated between 5 to 18 miles distance from  each other. 
The author visited 30 colleges in this region. Most 
of these have single storeyed structures, with suffi- 
cient spaces but unplanned. The professionals have been 
hazdly,  consulted. %eflOVer the Architect has been consulted,  
that is merely to supplyV  the draw tngs to get the aids from 
Government or any other agencies. 

There are hardly I to 2% colleges run by the Gov 
ment. These Government colleges have tolerable buildings 
and class rooms etc. but. not planned properly from 

• orientation considerations or, otherwise. The rest of the 
co1lages (98 to 99%) are run and managed by public 
orgenlsatione Ereryvvhere the managing committees control 
all the sctivties of the colleges without having any ex" 
perts as reontatives of any field. The rules and regu-
lations are 'frequently. moulded to suit  them. These 
public colleges Ore Government aided, the criteria of 
sanctioning the aids is very flexible. There is a common 
practice of getting aids sanctioned for one purpose and 
to utilize that for other purpose. I unofficially is 
surprising to know that out of the sanctioned grant the 



colleges get 80% money. 

As far as the land is eonc•rned. '"here is 
hardly any college 3.n rural areas, which has not got 
the sufficient land. in urban areas about 60% colleges 

have sufficient land and buildings. when we see the 

buildings in.  details, most of the colleges we will 
find inadequate lighting in class rooms and labora-
tories. 

Most of the colleges have U l2 wide 
verandahs, the heights of class rooms are 14' to 18'. The 
roofs of verandahs and class rooms etc.,. have been 
constructed at different heights. Generally the 
shape of - the building plans Are predecided, by the 
managing a thorities like, E. T. . „ C' j shapes from .. . 

gltsh alfabets. Most, of the rooms in a college. 
building are of some dimensions and with same size and 

numbers of windows, having equal and similar louvers 
and sunshades, irrespective of their function and 
orientation etc. Mostly colleges do not spend adequate 
money on maintenance of the build ngs.The lawns and 

open spaces. In majority cases are adequate but without 
proper maintenance. 

Most of the colleges never felt the need for 
providing boys and girls ,common rooms. Thus the students 
are being indirectly forced to spend their 2,Leser times 
either on roads on in lawns of their colleges. 
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The libraries with the colleges are not well 
planned and well equipped. Generally the assembly 
halls are used as libraries.. A large number of colleges 
do not have the trained librarian even. The periodicals 
and the new papers are not considered to be the impor. 
tant need of the time and rquirement of the educa-
tional *entree. . 

The laboratories are not well equipped in most 
of the colleges. "here_ no proper arrangements of demons-► 
tration. tables, stores#  dark rooms etc. No considera-
tions have been. given to the requirements of the expert. 
Mental performances. The only factor taken into account 
is the number of students to be engaged in laboratory 
for prtctica]. works. None of the laboratories has been 
designed to suit the space,, furr,tture and other 'urnc- 
tional activities regutrements#  .of the experiments.. to 
be performed in that laboratory. A .number of laboratories 
are under the ..tin sheds and do not have the suffi tent 
and proper located windowa to achieve the required 
lighting. conditions. The tables etc., have been provided 
of the same dimension, irrespective of the functional 
requirement of the different kinds of experiments. 

A large number.of .colleges do .not have the 
proper facili.ttes for games and.  sports. in the colleges 
of rural, areas 	generally these facilities are not 



properly cared. They issue the balls, Hockeys etc to the 
students to play in their own villages. Thus they do not 
take 'care of maintaining any f' elds, courts and tracks 
etc., at the college compasses. They get rid off their 
duties just by issuing the games . and sports srticls to 
the students... The colleges in Urban areas are sufferer 
of non availability of proper Zands, but. not to a 
large extent..in. number of. colleges. The girls colleges 
either do not have, the games fao lities. The. percentage 
of the college participants in games and, marts does not 
exdeed 20.. 	In most of the • colleges this percentage lies 
between 10 and 15. 

The offices of , the co1leges are not located 
at appropriate position . Some of the colleges are 
using the . Verandahs . as the offices#  even the office 
for the Head of the Institution is not find .to be in 
good conditions to J fib, _ the space, fisnct on., dignity 
of status and other ,requ$ red necessities. The colleges 
have not .given any .importance to N.C,+ . , A.C.C.. and 
P.S. , T.3 .S,•, Scouting +etc. to provide the spaces 
for office and stores etc. 

Students guidance counselling and medical 
facilities, recreational and cornon facilities have 
not been .given any importance at this level of the 
education. 



The conditions of the toilets provided In the 
colleges are very surprising. In rural areas almost 
all the colleges do not have the water supply so they 
have the latrines, with manual cleaning system and 
those too in unsufficient numbers. 

Wherever the stairs have been provided, those 
are not properly designed,, therLsers of the steps and 
the width of the stair cases does not suits to the 
d e8irabi1ty. 

The cycle stand is a very, important element 
of the zu rl as well as of the urban colleges and 
this has hardly been given any importance at the time 
of planning the college campus. 

2.2  EXISTING CONDITIONS OE INTERMEDIATE COLL! GES  

2.1.2  Particular cases and the Results of the Surveys 

Conducted by the Author 

The spsveys conducted (from June 1,971 to 
October 1971) of a number of colleges in connection 
with this study. gout thirty colleges were visited 
at various places of meezut division, in Rural and urban 
areas. The data information . in the form of performs has 
been collected from about tan colleges oft of these 
thirty colleges. The opinion of various members of these 
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colleges, regarding the strength and size of the. college and 
various classes have been collected. Data about the nuther 
of students in the last five years class wise, size 
of class rooms, openings, laboratories, library, assembly 
hail, offices and facilities for games and percentage of 
the students using those' facilities have been recorded. The 
following are some, of the useful results and data which 

have been arrived at . 

The subjects of study in ,Meerut division in general are 

High School 	 .Intermediate 

Hindi 	 Hind, 
English 
Sanskrit 
Urdu 
Mathematics 
History 
Geography 

Economics 
givics 
Arts 
Agriculture 
Sci once 

Biology 

English 
Sanskrit 
Urdu 
Math em* tics 
History 
Geography 
Economics 
Civics 
Arts 
Agriculture . 
Scienee1  Physics 

I Chemistry 
Biology Zoology 

I Botany 
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Home science 	 Hornescience 

sociology 	 sociology 
Jsc 	 ;isic 
Painting 	 Painting Banking 
Commerce 	 commerce  Shorthand & 

Typing. 

The data which have been collected and expressed 
here is about the following colleges o 

1. Restriya Inter College Shahpur 
2. .Tanta Inter College Sa aorputr 	rrd 

• '. 	Salawa Inter College Sal awe 
4. D..A.V.Inter College M za ffa rrnagar 
5. V.V. Inter college iamli 

	

6, 	Govt. Inter College Mizaffainagar 
7. D.A.V. Inter College gudhana. 
8. A.N.S. Inter College Sazdhana 

The serial number with the name of various colleges, 
will indicate the name of the college also wherever 
used further in this report. 
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AP3LE 2.1.2.1 

THE AVERAGE MAXIMJM AND MINIWM NUMBER OF STUDENTS . 

PER SECTION 

C~~►ss VI VII VIfl IX X xl }III 

34.4$ 33.45 36.48. 42-41 36.44 34-43 16-52 

2. 30.4j 33047. 31047 36.43 34,37 -30 29.*30 

3 i6 	8 35-42 34-41 44-59 34-52 18-21 1-40 

4 30'39 34-39 34-42 33 	2 3-6 384i 38.49 

5 4246 48.61 49.61 5641 57-61 5140 5964 

6 38-45 38-47 38-44 2846 25044 6 18-30 

7 35-43 .. 3O.43 3143 3645 37-46 4149 39.50 

8 46-56 49.53 4244 3S-72 33.65 17-30 13.0026 
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TABLE 2.1.2.2 

TOTAL W? B ER 4 F SECTIONS AND CLASS ROOMS YEAR I SE, RESPECTIVELY 

Number 

1966""6. 1067 1968 a9 . 969« 1974.x'1 i97172 Laborau 
CQII~►- tories 
ga 

See. 23  22 24 2 25 

Sec t 22 :24 22 24 23 22 
2 ... 3 

Rooms 20. 22 22 .22 

See 1 13 ..1.4 .14, 3 2 

Rooms 16 16 16  

S00 
36. , 

35 . 39 40 40 39 
4 ,. 3 

Soc, 33 35 S5, ' 35 32 39 
b 3 

Sec. 16 16 16 . 	16 16 16 

Sec. . 34 30 30 29 27 

Rooms 31 31 31 31 	. 31 	, 31 

Sec. 20 20 21 21 23 

Rooms 32 32 32 32 32 32 

of 
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TABLE 2.1.2.3 

THE STAFF STUDENTS RATIO AND RESULTS IN PASS PERCENTAGE IN HI( 

$Q404L AND INTERMEDIATE EXAMINATIONS RESPECTIVELY: 

Year -P 
1966.6'? 67.68 68.69 69,78 7041 71.72 

Oge 

1 L 29.9 29.2 29.7 33.3 30.6 34.6 
1,. 43.0 62.2 43.0 41.0 40.0 
, 	. 	, 25.0 33.0 50.0 68.1 

19.1 20.8 20.3 22.1 23.1 
2 ii 44 48 45.0 42.0 67.0 

111 36.0 41 42 40 35 

I 28 26.7 25  
3 i • 62 46 50 

111 - - 36 50 45 

1 22.0 22.8 25.5 25.6 24 .6 27.8 
4 ii 57 74 •9 45 3• - 

iii 41. 56 52 33 43 

1 29.5 29.2 29.6 30.8 30 X7,3.8 
5 ii 45.6 37.5 45.2 52.7 55.0 

iii 37.5 39,0 42.0 45.1 45.0 ~► 
1 15.0 14.2 14.6 16.0 i6.4 22.0 

6 U 81 84.0 88.4 80.0 77.5 0» 
L 79.4 85.0 76.0 73.0 . 

1 29.8 25.4 27.2 26.0 31.5 - 
7 ..S 61,08 73,8 63.0 57.0 50.5 

i i 32.5 60.0 46.0 41.0 57.9 ~+ 

. 40'12 31.0 30.7 31.3 30.3 
8 4I. 65.5 61.5 60.0 65.0 64.0 •» 

iii 60.0 77.0 71.0 64.0 60.0 

Refer i 
	Tea to r student ratio 

Li 
	High School result in % 

,iii. intermediate result in % 
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TABLE 2.1.2.4 

FLOOR AREA PER STUDENT (SEAT) CLASS ROOM AND AREA OF 
OPENINGS IN PERCENTAGE OF FLOOR AREA 

Collages 
2 3. 4 .5 6 7 8 

P~ rti.cula rs4 

,Area/seat sit. 12.5 	12.6 12.5 15.0 946 	15.5 	13.1 14.4 
3q m 1.Z 1. 	1.25 1.50 0.96 1.55 	.1.31 1.44 

floor srs ► 	7 ° 	1►0 	12 	12 	11.6 	13.4.. 	9.3 	16 

TABLE' 2.1.2.3 
LABORATORIES FLOOR AREA PER 3VJOE-NT' 

3 4 5 16 
11 8 Particulars 

Physics 	sq ..m 	2.55 5.32 	2.4 3.34. 1.76. 	1.6... 	. 	2.66 	3.6 
Chemistry 0 	2,30 4.72 	2.4 25 . 1,76. 	1..66. 	2.66 	2.7 
Biology 	3.4 6.0 2.3 1.7 	1.6 	- 	► 

TABLE 2.1.2.6 
,18RARI S TOTAL FLOOR AREA AND MJMBER OF VOLUMES 

OF BOOKS 

Colleges -it 1 2 3 4 8 6 7 8 

3q,m. 	150* 28.8; 120* 188* 105 	445 	150* 67.6 

Number Of 	5935 15000 3298 14495' 10000 8000 	5508 8500 volume; 
Number in 	10 	12 	11 	15 	9 	11. 	,8 	14 
Using. LiM.. 	 . 

* A*iifhly Halt iw bin  



ABLE 2.1.2.7 
~AIIFII~ 

A XNISTRATIVE AREAS AND COMMON ROOMS ETC. Areas in Sa . m . 
Colleges 

i 2 3 4 b 8 Particulars 

Principal t s 
Office 	14P 2i 1O 2.► 24D 24P 64 	.' 48D 

Staff's 	50.0 246 2Q0 -~ 3Q0 500 24P 
common room 
General office  , 4S) 28B 30,0 2if 40,0 4q1 1k° 4$,,0 '- 

Boys common 
room k 

Girl's common 
room 	w .► 2 - 

Number of 
seats in 	14 15 - 6 
canteen 
Stores 	a0* i 20.0 15.0 90.0 38.4 63.2 60.0 

Another' offices ~j /~ 
like games etc 30 .0 

~j 	~j, 
3 .5 . 15.0 M ~. 

Cycl a shed 	a 30,,0 40 r 175 
for number of 
cycles 
App. total. 	0 
number cycles , 	0 b0 300 26Q .120 500 2JO 

Total area of 
college sites 
in Acres 	15 	. 9 5 $ , 0 20 13 3 
App. strength 
of college 	1000 800 500 1300. 1900 50 1200 800 
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TALE 2.1.2.8 

THE FACILITIES FOR GAMES AND SPORTS IN !UIER OP FIELDS AND 
APPROXIMATE PARTICIPANTS' PERCENTAGE . 

Colleges. --~-~ 
1 2 3 4 5 6 7 8 Particulars 

1. Volleyball 2* 1 3 2* 	2 144* 1 
2. Basketball 1 ,. 

3. Kabaddi 2 1 1 2 1 1• 1 2 

4. Footb*1l 1 .l 1 1 1 1 1 1 

5. Hockey I - I 1 1 

6. Lawn Tennis » o 

7. Rates/ 
Jumps & I 1 1 1 1 i 1 ,l 

Throws 

8. Participants 
percentage 12 8 24 10 0 20 5 14. 

The additional number indicates the numbers of 
balls issued to those students who come from 
the near by villages. 
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most of the principals of these colleges 

favoured the .lesser number of students per section 
of the class. The difficulties being faced .duo to 
lesser number. of teachers in college. Almost all the 
Principals expressed the desire to have the number of 
students below 40, the number 3.36 was favoured 
more. Some of these administrators as well as the 
teachers expressed to have 30 students in one section 
and , the college strength of 5000+00 , under the control 
of one. principal is favoured. 

Most of the teachers expressed the views of 
tutorial system, for intermediate classes (XI and XIX 
year) ..'hey were of the opinion that it is not possible 
to check the work of students if it exceeds 30, in high 
school classes (IX and X year) and 25 at Junior level. 

A few number of the, teachers expressed their 
views ., that successful_ teaching is. possible in smaller 
groups of students only and is irrespective of the 

college strength. The tabuler representation of the 
results of the surveys, of e. number of intermediate 
colleges of Meerut division, conducted by the Author 
indicates the following •~ 
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i. There is a continuous increase in the number 
of students. 

ii. There is no.  upper limit of number of students 
in a section, though the U.P.Board has speci- 
Lied the number of students for VI- VII - 35 
XXx3 . - 40 , XI. • XII - 50 per section. 

iii. ?he. nunber of class rooms and total sections 
of eli classes of the college do not express 
any definite or well defined relationship. There 
ere_ examples of teaching of22 to 40 sections 
in a college of 20 to 23 class rooms and 20 
sections in 32 rooms too. 

IV. 	The aimed teacher taught ratio has been reco- 
mmended .il 1 ' _ 20 in education. Commission's report 
i9646. The. actual. position does not show 
any ..  considerable change in Last years. It is 
very high in private colleges •.g1 t 30 and 
lower .n Government colleges e.g. 1 	15 -16 

v. 	The teacher taught ratio does not indicate tarry 
clear cut effect on pass percentage of students. 

vi 	'"here are. two interim stages, responsible for 
the increase. oar decrease of the classes Ix and 
XI (High.:  echooj and Intermediate) . The first 
and formost is the class VI. The strength ofthe 
colleges is filtered out by the Board's 
examination, the local examinations are ineffective 
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to the strength of the college. 

	

vii 	All the colleges take an step to be at safer 
side# they get the rooms constructed which may 
accommodate any number of students, upto 65 and 

70 even. The number of students spec .fied by 
board carries no considerable importance practio► 

ceily. 

viii 'Tough the desired teacher -students ratio 
expressed by the Education Commission .is 1 : 20 
but  in mgst of the colleges it is as low as 
low as 1 .1*30 

ix. ' 'he laboratories .do not have any relationship 
of floor area with either experiments to be 
performed or the nuther of student to work there. 

x. The laboratories for physics and chemistry ha*e 
hardly any physical differentiations. 

xi. The libraries.  are simply the books » etores and 
those too in multipurpose halls. The real 
importance of library has been neglected in almost 
eli. the colleges. 

xii. In the opinion of the establishing and recognising 
authorities the offices and common zooms have 
hardly any importance, so these have not been 
given a considerable thought in any direction. 
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xiii. The toilets#  stores and stairs require the 
considerations from the very basic .needs of .pia

nning, design and norms etc, 

xiv. the openings provided in class rooms have not 
been given the scientific considerations of 
imparting the required mini m.im material 
requirements for lighting at working plans. 

xv 	The percentage of the students participating 
Ln_ games and sports is very low due to non 

Availability of the proper facilities, coaching 
and environments. 

xvi. It is very important to rethink and prepare the 
standards for the physical facilities to be 
provided in. the colleges in the light of the 
present attitude of the development of the educe-
tion of the society particularly towards the 
quality improvement. If not the reoognisation 
of the existing colleges at least the basis 

•►• 	of the expansion and starting of 
the new one, when and wherever required 
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2.2  CONDITIONS LAID DOWN BY EDUCATION DEPARTMENT AND 

BOARD OE HIGH SCHOOL & INTERMEDIATE EDUCATION 
UTTAR PRADESH IN EDUCATIONAL CODE (i98) 

The students in all secondary and primary 
schools are classified according to the stages and 
instructions as indicated below 

(a) Prei.baatc stage -. irsery education 
(b) Junior Basic (Primary) stage classes I V 
Cc) Senior Basic (Junior High School) stage 

Vxq» VIII 
(d) High School IX • X 
(e) Intermediate XI • XII 

Recognised institutions are divided according to 
the system of control, into two categories 
(a) Under Public Management ► 

i. Govt. Institutions are public institutions 
managed directly by the Education Department 
of the State G ,ernment. 

ii. Distri, t Board Institutions.  are Institutions 
which are managed by a District Board. 

Lid.. Municipal Board Institutions are institutions 
which are managed by municipal Board. 

(b) Under Private Management 

I. Aided Institutions are private, but recognised 
institutions which receive grant in aid from 
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public funds, either from the Govt. of 

from the local bodies (Dist. Boards, 
2nicipal Boards etc.) 

ii. Unaided - institutions are those which 
receive no assistance whatsoever from 
public funds and differ from private 
,institutions mainly in being recognised 
by the Department 

For the superivision, inspection and control of educa. 
tional institutions for boys the state is divided 
into eight regions, 

1. Region, Meerut 
II Region, Agra 
III Region Bareilly. 
XV Region , labehad• 
V Region Varanasi 
VI Region Lu cknow 
VII Region Gora khpur 

. VIII Region NaLn .tal_ . 

Seven of these regions are under a deputy 
Director or .education separately with head. quarters 
at Meerut, t areiiiy , Agra, Allehabad, Varanasi, 
Lu cknow and Gora kphur:. Nain to . region is directly 
under the control. of a Regional. Director. 
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R2C0GNISED HIGHER SECONDARY SCHLS 

The courses of study are proscribed, for 
classes IX to XSI by the intermediate Board, and those 
for classes , Vito Viii by the department and are the 
same as prescr&bed for Senior Basic (unior High ) 
schools. 

Every„ stud rnt. should receive physical training 
etleast three. periods . a week in junior High school 
classes and two perIods awe . tn Higher secondary 
school classes. Students. who. fail to. attend the games 
for less. then _b0 .percent of the periods allotted for 
the purpose, unless, they have been exempted peed by the 
Head of the Institution, shall not be promoted to the 
next higher class. 
Games Fees tCharseb a from Students 

Class VI to VIII » 	;9 	.ee pet. mensem 
classes ix to X 	Twenty dive psi a per n ensem 
Classes Xi to XII 	Thirty seven Paige per mensem 

Except the scheduled cast* .etpdante 
The . school. Health. Officers Or exaofficjo school Health 
officers shall arrange with the heads of the inetitu- 
Lions concerned for regular medical inspection in 
accordance with the rules laid . down by the Public 
Health Department. It is the responsibility of the 
Head of the institution, to ensure that the medical 
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history sheet is maintained for every student in the 
institution. 

The timings at which recognised higher 
secondary schools will open and close shall be deter-
mined by the, head of the institution in consultation 
with the managing body, it any. 

The minimum time of inst n ons, excluding 
the time devoted to recess shall be five hours twenty 
minutes from 1igust to March , and four hours thirty five 
minutes during Summer.* April, May and July when the 
school is held in the morning. The time of instruc• 
tion shall be divided into two meetings daily as follows* 

First meeting will be . from the commencement 
of the time for instruction upto the commencement of 
the recess. 

Second meeting will be from the end of the 
recess upto the end of the time nstruction. 

T'o institution shall. hold classes in double 
shift. Institutions which are already holding classes 
in double shift shall have to discontinue the system 
in the manner as may be laid down by the Director. 

The responsibility for seeing that the nature 
and the amount of home lessons set throughout the 
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inst tutio are suited to the capacities of the students 
is an important part of the duties of the head of the 
institution and he should from time to time assure 
himself that the teachers are acting in accordance with 
his instructions. 

The head of the Institution will limit the 
admissions into any class or sect tons of a. class to 
the number of students for which there is accommod* 
ton &n' the class room, subject to a maximum classes 
VI 	VIII 	35 students 

IX -X 	40 
XI •ITC 	50 
I a reseed for scheduled castes. 

Ordinarily no student is admissible to class 
Vt until he has completed his ninth year. 

dent shall not be admitted to any recognised 
institution, if his age on 15th My following the date 
on which, $dmiss on is sought will exceed 

Class of admission 	Age 
VI 	 13 
VII 	 14 
VIII 	 15 

3C 	 16. 
X 	 17  
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PRE REQUISITES OF SC 1OOL3 AND COLLEGES 

3. . Pra basic stage or. Nursery stage 

2. Junior basic (Primary stage) • classes' I toV 

3. Senior Basic (Junior High School) etege.. 
class VI - VIII 

4. High school and Intermediate stage Class i~g-xii 

Recognition of senior .basic schools may be granted 
provisionally for a specified period not exceeding two 
school sessions by the Inspector of Schools provided he 
is satisfied on the following points 

(I) whether the institution under consideration for 
recognition is likely to meet the genuine need 
of the area in which it will be located, consider  
ing the number end suitability of the existing 
institutions 7 

it. in case of private school,, what is the constitution 
and composition of the Managing body? 

iii. . whether the financial resources available 
are adequate for the efficient working of the 
proposed institution? 

iv. whether adequate facilities exist for teaching 
the subject in which recognition is applied for 

V . Whether the buildings and equipment (including 
land) for the proposed school are adequate and 

in case of buildings whether they are situated 
In hygienic surroundings and are well ventilated 
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and clean ? 
v L. whether the qualifications and pay of the teaching 

staff are adequate. 
vii. Whether adequate provision,, financial or otherwise, 

has been made for providing recreation and facilities 
for outdoor sports to students and for the 
maintenance of their health and discipline amongst 
them 

viii. Whether adequate prov sion$  financial or otherwise, 
has been made for the maintenance of a library 
and reading room tn the school. 

ix. Whether provision has been made for 
(a) fi*e acres, of. cultivatable land capable of 

being used as a school farm for teaching 
practical agriculture to the students 

(b) Agricultural Implements`  
(c)Adequate arrengemente for ploughing and 

preparation of soil and 
(d) books worth etleast its. 100 on agriculture 
er allied sub, ects for the school library. 

The admission to any class or section of a 
class of a Junior high school shall. be limited to the 
number of pupils for .whom there is accommodation 0 12 aft 
Per Pupil and shall not exceed 35 In numbers in any 
section. 
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Grant in aid to Recognised XnstttuInstitutions 

No grant is made to any institution unless 
it agrees to comply with the conditions hereinafter 
laid down and every institution which applies for 
grant in aid shall be deemed to have accepted its 
obligation to comply with these conditions 

(a) It shall be opened to inspection by the 
inspecting officers of the Department or by such 
sanitary, medical or other officers as may be authn- 
rised by Government to inspect It. 

(b) The governing body of the institution shall*  
unless specially exempted by Government, be zegistired 
under. the Societies of Registration Act XX i86Q. 

d 	It shall report any change* in the constitu« 
tion of the governing body or in the office-.bearers 
thereof the District Inspector or to the Directo. 

(d) It $hell furnish all information and returns 
called for by the Department.  
(e) It shall make suitable arrangements for the 
good discipline, health and recreation of students,, 
the supSzviston of boarders and for the sanitation of 
the premises. 



(f) It shall keep all the accounts of income and 

expenditure in a form prescribed by the Department and 
they shall be open to examination by the auditors 
employed by the Government or the Department. 
(g) It shall not open an additional section or 
close an existing eectl.on in any class without the 
previous approval of the Inspector. 

The annual grant shall ordinarily not exceed 
one half of the whole tuitional expenditure on the 
institution. Ito cheeges on account of management or 
buildings and repairs„ except patty repairs, may be 
included in the tutional expenditure. 

Grants made for the purchase of sites, the 
erections, purchase, enlargement, improvement or 
repair of school or college shall not exceed the total 
amount contributed for the purpose from other sources. 
The value of a site acquired or of buildings already 
constructed without a grant may be taken into considu 
eration in deter..mtning the amount of the grant. 

No grant will be finally sanctioned until the 
manager certifies that the funds provided from other 
sources are sufficient with the grant to meet all 
claims and to close the account. 

A manager who has .  applied for assistance towards 
the erection of a building, may on his own responsibility 



commence work before the question of the grant has 

been settled, without subsequent prejudice to his 
application. 

Grants no exceeding one half the amount given 
or dbvi Sed may be mode for endowment of professorships, 
lecturerships, teacherships, scholarships, laboratories, 
workshops, museums and other educational objects 
on the following conditions ~. 

(  The endowment shall consist.of Government 

securities to be invested in the names of trustees 
approved by the Government. 

(ii) 	The endowment must not be created from 
moneys devised either directly or indirectly from 
ordinary fund or school income.. 

(ii) 	The trust. deed which must. be approved by the 
Government conveyancer, shall contain a provision that 
in the event of the object for which the endowment 
was dreated ceasing to. exLet, or of the management 
ceasing to comply with Any of the conditions of the 
trust, the fund shall be distributed as provided therein. 

iv. 	The trustees shall render yearly accounts to 
the Director in the prescribed form. 



2.a.  TH STANDARDS 

Out mind relates the things with each other. 

" or this purpose there, are certain yardsticks or 

units in our mind to m esure the characteristics of 

all the things._ The seasures of these Yerdst&cks 

become the standards while acceptable to considerable 

extent. 

The standards are tried and accepted, measures 

or the laws made to govern self. 

Waiter Gropius defined the standards as 
follows *. 

That simplified., practical exemplar of 
anything in !ener*3 use which embodies a 

fusion. of the best of its interior form 

afusion preceded by elimination of the 

personal content of-their designers and aU. 
otherwise ung eneri c or non essential features". 

We cannot always go. on experimenting, 
whatever has been tried and accepted should, be adopted. 
The standards are those measures which we can adopt. 

i  Standards provide the basis of comparison. 

i..  Standards specify the performance requirements. 
iii. Standards lay down the requirements of safety. 

iv. Standard provide the aspect of interchangeability. 
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V. 	Standards reduce the variety and reduce the 
confusion. 

Standards for the uniform development of the 
educational facilities may play its important role 
in creating the ease in cashiering the required 
environmental conditions. The standards of the physical 
facilities to be . provided in educational campuses are 
of the Architectural fields, which have been studied 
in the subsequent chapters. 

2.3  STANDARDS LAID BY VARIQJS AGENCIES 

2.3.1  Size of College 

The size of the college recommended in terms 

of strength of the students 

TOWN PLANNING ORGANISATION 
(Ministry of health) 
Ministry of Education U.K. 

U.S.A. 

Principals and Educationist$ 
conference. 

National Buildings Organisation 

Central Schools (from 6th to 
1.1 th class) 

Buildings. 	 A 
B 
C 

960 even higher in 
case of expert 
management. 

720 
480 
240 

maximum 

Mini mu m 

750 students optimum 

600 	0 

upto 804 	(existing) 

.•« optimum 
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Committee on plan projects 
Delhi School iildLngs, 
Govt. of India. 1960 	 650 students 16 see. 

1000 students -25 " 

The size of the college in terms of area requirements 

Nat tonal Bu .ldings Organisation Mm. t acres in all 
m' n mum 3 . Acres (where the open 

spaces tike parks 
etc . available in 
nearby localities) 

1.5 acres in addition to 
above for the 
future use. 
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3,3.2  The spaces for various activities 

2.3.2.1  Class Rooms 

The size of class recommended in terms of number of 
studentsand area per seat. 

Total 	Area per 
Authority 	 No • of students seat. 

per class. 	Sft 3za 

Ministry of Education U.P U.K 30 16. 1.6 
Rules for schools In Italy 	. 30 10.24 1.024 
Director of Pub. Inst. Andhra 40 11 1.1 
Director of Edu . Delhi 50 MM - 
Madras Education Department 40 ,1 1.1 
D.P.Z. MaTh 10 1.0 
D.P.I. Kerala 8 0.8 
D.P.I. Panjeb 12 1.2 
D.P.1. Pandicihery 	. « 11 1.1  
Directorate of Education U.P 12 1.2 
Directorate of Education 	Tripura •. 10  
Conference of Headmasters of 

Secondary schools 40 12 1.2 
Bombay 	I micipaj corporation 45 8.8 0.88 
Town Planning Organisation 

Ministry of Health 35 16.5 1.65 
Experts commtttee 1950 w 10 -12 1 to 1.: 
Council of Higher Secondary Education - 12 1.2 



Committee on Plant Projects 
Delhi School buildings 1960 
Planning by E & OE 
Planning higher secondary schools 

. (Reinhold s Publications) 
Central School buildings 
Schools for new needs (Reinholds 

publi ca tion)  

2..3.2.2  laboratories  

National building organisation. 

Asian Regional Institute for 
School building research (ASISBR) 
Colombo.. Physics Lab. 
for Asian Schools Secondary level 

Chemistry Lab 
Biology 
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40 	10 .. 12 1.1.2 

30 
	

16 	1.6 

40 
	

18.25 1.8 to 2 

10 	1 

25 	2.5 

Area per student 

1.85 sqm (20 sft) in 
addition to this 80-120 Si 
as the store. 

0 2.4 sq.m/at for 40 at. 

01.7 	. for 35 et. 
(10 aft) 

@2.1 0  40 
(21.8 sq.ft) 

• Planning by B. & 0.E, Physics 0 32 sgft/student 
Chemistry & 

• Biology. 
Committee on Plan projects- Delhi School Buildings 30 aft 

(2.8 sqm) /st . 

Govt. of India 1960 
Committee on Plan prof ects" Science 	26.6 sq.ft (2.5 sqm) 

laboratories in Secondary / 	per at. and 240 aft 
Higher secondary schools Govt. of 	(22.2 sq . m) store. 
India 1962 
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2.3.2.3 Ltbrary 

Various norms and standards regarding the 

Libraries for secondary colleges. 
Indian Standard Institute 

Number of volumes 	 5000 to 30,000 

Periodicals current 	 20 to b0 

Number of readers :seat 
	 4O to 120 

staff members 	 2to4. 

Area required for 15#000 books and 60 seats ► 12600 aft. 
126.0 sq.m. 

Town Planning Qrq enisetion (Ministrir of Health) 

Total area 1,480 sq, t for 63 students Library 
Including 200 $ft storing spate. 

Council of Higher Secondary 1 ducation . 
Library and Reading room area 	500 sft Min, or 

, 0x2 5% of the total 
enrolment. 

Pot the strength of 800 students Library area needed is 
2000 sqft. 

Head ms ster' s and Conference 

Reading room space for 40 seats a 16 sqft / student 
which comes out to be 640 sq . ft, for one school (64.0 sq.m) 
Directorate of*  b, Inst. Andhra 	6 '► aft. (62.5 sq .m) 

The Ministry of Education U.K. 
Library area for 600 enrolments 	960 sq.ft. 
Planning Higher secondary schools (NBO) 

Library area 	600 to 960 sqft, 
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Report Libraries in Secondary School 
by Carnegie U.K. Trust 	 0 35 to 40 sit/st. 

2.3.2.4 taltipurpose Hall 

Planning Higher Secondary Schools 0 7 eft/at. for 50% 
(Hgp) 	 strength of school. 

This is exclusive of stage area 

Planning by E & OE 	 a 8 a t/st. 
for 45% to 20% of total strength 
of the college 

Central School Buildings 0 9 sq.ft (0.84 aq.m)/seat. 

Committee on . plan pros ect-Deihl School 
Buildings Govt. of lnd-.a 1960 	3000 to 5000 sit 

• (279 to 325 sq .m) 
Ha11, ,Library and. staff room 

Hall for 1000.  students and Hall for 650. atudei 
1920 to 720 Balcony * 26440 eft (245 sqm)  
1800 to 1920 sq.ft (167 to 178 sq.m) 

2. 3.2 .5  Areas for Administration 

Planning Higher secondary ecbools(NB0) 

Principaji s office 	 200 aft. 
Staff common room 0 20 sft/staff member for 75 % of total 

200 sit. Minimum 
General office, records and accounts etc 	200 sit. 
Guidance room 	 200 sft. 
First aid or Doctor's room 	150 sit. 
Committee on Plan Pros ect-Delhi School Buildings . 
Principal' $ office 	 300 sft(27.9 sq.m) 
Staff common room 	 320 	(29.7 sq m) 
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General Office 	 500 sft (46.4 sq .m. ) 

2.3.2.6  Storage area and Sanitary facilities 

Planning Higher Secondary Schools (NBO) 

Storage area .0 of 5% of Teaching area. 
Latrines or W.C. 	I for every 100 students or 

part thereof. 
Urinals 	 1 for 25 students 
washbasins 	 I for 50 students 
Director of Public Instructions. Andhra 

W.C. 	 8 for 500 boys and 10 for 500 
gir is. 

Urinals 	 6 for 100 boys 
Washbasins 	 10 for 500 students. 
Bombay Municipal Corporation 
W.C. 	 4 for 30d students. 
Urinals 	 4 for 300 students. 
Education Directorate 
W.C. 	 I for 50 students 
Urinals 	 I for 50 students 
Madras Education Deptt. 
W.C. 	 8 for 500 boys 

20 for 500 girls 
Urinals 	 6 for 100 students. 
Town Planning Organisation (Ministry of Health) 

W.C. 	 4 for first 30 students and 
Urinals 	 .0 1 for next 15 students 

upeo 30 students in add. 
Washbasins, 	 ition and than 0 I add, for 

each 30 above 300 students. 



Directorate of Education U.P. 
W.C. 	 4 for the first 400, 0 of 2% of 
Urinals. 	 the enrolments. 

Indian Standards Institute, Ministry of Education., 

U.K. and Planning by E & SOE 
Wash basins 	 I for ev ery 40 boys 

I for every 30 girls 
W.C. 	 I for 40 each sex. 
Urinals 	 I per 20 students. 

Committee on Plan Project Delhi School Building, 
Govt. of India 1960. 
W.C. 	 . 1 per 40 boys 

I per 2i girls 
Urinals 	 I per 21 students. 
Storage area 2. rooms (160 ogft )for 650 students on 

each floor 14.9 sq. m.. 

3 rooms on each. floor for 1000 students. 



61  

2.4 FAC70RS EFFECTING THE LAND AND BUILDING REQUIREMENTS 

2.4.1 Size of the Coil  College 

The student is main element of the classes, 
which In turn are the constituent units of the college. 

The student and teacher require the environment to 
fulfil the. objectives of the education successfully. 
This environmental centre, constituted by a number of 
elements in the form of various groups and units 

etc , to perform the, required activities of ',,aching 
and learning , is called the college/schoo;. ~ 

Its dimensions and magnitude will limit the 

performances of activities, intake and output in 
terms of number of ptudents. The size of the college 
may be expressed in. terms of the strength of the 
students and physical dimensions of the piece of land 
on which, it exists.The size of the college may be 
arrived .at .by, considerations, either of the population, 
to. which it has to serve or (bo the efficiency of the 
Teaching and. learning to be achieved. Yn both the 
cases _ the physical requirements of the college size 
wil , largely be governed by the type of educational 
activities or the subjects to be taught . These are 
not. of course free from the effect of emotional 
factors and finances changing with the time. The physical 

factors do change with time but at a slower rate is 
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compared to others. These cannot be escaped of the 

climatic conditions. The factors rapidly changing 
with time are to be left to decision of planner, 
Architect, Engineer or educationist, who so ever 
be responsible at the time of materialisation of 
the scheme. The remaining factors like, number and 
sizes, of, the class rooms, laboratories, library, 
open areas, fac .l ties for games eta., Administrative 
areas, toilets, stairs etc. etc. which governs the 
land requirements, are of Architectural importance. 

The, analysis and synthesis of these areas 
and the activities with respect to the environment 
efficiency and economy may bring us towards the 
standard formation of various spaces related to the 
college. building . All these activities as well as the 
spaces are dependent of the number of the students 
to be enrolled in the particular college. These 
spaces, facilities and the students_ may be called 
interdependable or the function of each other. Either 
the.  facilities may be provided for a particular 
number of students or the  number of students is 
fixed on the basis of the facilities existing in 
the college.. Any how these activities are to take place 
in terms of the participation of the students and 
facilities to fulfil the objectives of the education 

- in the college. The facilities to be provided in it, 
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i.e.,  for the classes VI to VITi •. 35 students per 
section., 13X.. 40 students for secti©n and 

XI-Xi I w 50 students for section. One class room for 

each section is largely considered to be the basis 
of finding out the number of class rooms required 
for the college, but. this .could not remain the appro-
priate and economical way. A number of classes are 
to take place in laboratories and.. some students may 
go for, optional subjects like Drawing and Arts etc. 
the classes of which will be conducted in their 
respective group. It brings us towards the actual 
requirement whith will be definitely less than the 

apparent requirement.. ''his. apparent -  number of rooms 

increases the covered. space without any , functional 
use,- thus the. efficiency of the building is reduced. 

The acute shortage of the funds for the 

school buildings compells us to think further to 
minimise the number, of the rooms but not at the cost 
of educational aims and quality. The life of the build- 
ing is noteffected by its use of efficiency. The 
Ideal efficient and economical is . to use the building 
round the clock, throughout its life span. 

The edwucetion Commission 1964-66 has reco-
mmended minimum number of sections two per class for 
the group which has laboratory. courses otherwise may 
be one. The number of students in a higher secondary 
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school be 300 to 450 with 20 teachers for economic 
reasons. 

(a) Contact Hours 

The contact hours of teacher and students 
has been .900 to 1000 per year, which has been recommended 
to increase upto 1100 per year in the usual (234) 
workdng days or 36 $ieeks/year. 

Number of stude.►nt end teacher 
lQ 	. contact hours 	 30 (approximately) 

i.e. taking one period of 40 mts, as recommended. 
The period hours = 	 45 minu 

4~ Per week 

There will, be 7 - 8 periods . per day considering 
6 days in a week as working days. 
Number of subjects to be studied 

	

.. For classes VI to Vii 	8 
ti. or 	IX to X 	 6 
ii 

 
For 	X1 to . XII 	5 

Hence the hours of studies / subject / week shall be 
1. 4 	or 240 minutes 	6 periods 
ii. 5 	or 300 minutes 	7.5 
iii. 6 	or 360 minutes 	= g 

Out of which 50% time in class XI and XIx be devoted 
in the form of tutorials/self studies within the 

college. 



200 30 
150 	y5 	130 	45 	13045 	130  

i 

6 Li [Ii L~ L f 	6.11 
45 

. Q 
45+ 

I 

45+ 
65, 

i 
EI1 

CLAGG ROOM ARPAiiGEME.NT FOR 40 SEATS 

TOTAL AREA 	56% SQ.M. @ i'42 5Q.M PER SEPT. 

r" r 



(b) Working hours of the school/college. 

Possibilities of work hours in winter from 9.30 am to 4.30 pm 
7 hours = 10 periods 

40 mts each 
in summer 9 a.m.  to 5.0 pm 

8 hours 10 periods 
of 45 mts each. 

Hence the maximum use value of one class room ffi 10 periods/day 
This can only be achieved when there is a segregation 
of class times and time . table. be ad j seed accordingly 
For X classes (sections) in a college the total 
number of rooms required 	R will be given by 

$ Ps x 
R ~ 

where, 

R 	Total number of rooms required. 
x  Total number of sections or classes. 

S 	Total subjects to be studied at various stages 
of studies (i) (ii) and iii. 

P$ Periods/subj ect / week, required 
Pd Possible number of period to be conducted in one 

room per day,, during working hours. 
W 	Number of working days/Week. 

i. for classes VI to VIII Rip. works out to be 0.8 x 

ii for classes IX to .X R works out to be 0.75 x 
iii for classes XI .» XII R. works out to be 0.75 x 
which is always less than X. while there are 6 working 

days /week. 
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This also includes the practical periods, whic 
will be conducted in laboratories . Thus reducing 
this f igure further to lower values. 

Keeping in mind the recommendation of Education 
Comm .islon (1964-66) the stress laid on self studies 
in libraries, upto 50% of the total teaching hours 

in class XI and XII. This will reduce the require*. 
ments of rooms further. 

.ze of Class room  • Though the size of a class room 
will Depend upon the number of. the seats to be 
provided in it. Below is the, area requirement per 
seat per ptudent and the teacher. 

Mechanical area 
L. size of the wetting desk! table 
a. 58 cms x 58 cms 	for age group of 12 - 13 yrs 
b. 63 cm x 63 cm 	for age group of 14 - 15 " 
c. 65 cm x 65 cm 	for age group of 16 -18 
ii. size. of the chair 

a. 4e cms x 40 cms 
b. 45 cms x 45 cms 
c.. 50 cms x 50 cms 

The analysis of the floor area requirement 
shall be a s follows... 
a. Mechanical area reauired for furniture etc. 

It. Total area including movements ea circulations 
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Mechanical area for a writing desk and 
chair shall be as follows 
For 35 students (seat) in age group of 12-13 yrs 

35 x 1.00. x 0.58 
o 19.30 sq.m. 	Fig. No 2.4.2.1 a 

For 35 seats in age group of 14-15 years 
35 x 1.05 x 0.63 
23.16 sq. m. 	Fig. 2.4.2.ib 

For 35 seats in age group of 16»18 years 
35 x 1.1 x 0.65 
25.00 sq.m. 	Fig. 2.4.2.ic 

Alternatively,., since in (XI and XII year stage of 
teaching the system changes to that of lecturing 
and student is not required to bring the test books 
for each and every. subj ect. The survey conducted• 

by the author reveals that in these classes i.e. XI- 

XII the d esks can be easily avoided by providing a 
small size writing space on the right hand side of 

the seat. It is economical in terms of furniture 
cost as well as interms floor area r equir.ement per 
seat. The advantage . of the lesser floor area requirement 
is being taken by colleges in increasing the number 
of students in a section beyond the specified limits 
which effects the quality of education. We should 
consider this point for the class room: designs. The 
provision of. floor area for specific classes must be 
taken into account for .just sufficiency. The mechannical 
area required for this system in case of (iii) group 
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of classes will be as follows 

For 40 seats 	 a 40 x 0.60 x 0.65 
15.60 sq.m. 

For35 	 *35 x0.6 x4.65 
13.65, sq.m 

For 30 	 = 30 .x 0.60 x 0.65 
1..?4sq.M 

It is 45% economical as compared to the traditional system of 
providing the desk and stool seperately and the required floor 
area. 
b, Area for Circulation etc. 

We can analyse the area required for gangways teacher 
chalk board etc. 
The total area required for 40 .seats 

56,96 sq.m Fig. 4.4.2.2 
For 40 seats(alternative 
arrangement) 	 m56.96 	"' 	Fig. 4.4.2.3 

But when we use the seats with writing board on 
its right hand side area required. 
For 40 seats 	 41..27 sq.m. 	Fig. 4.4.2.6 
For 35 seats 	 37.05 " 	Fig. 4.4.2.5 

For 3.4 seats 	 32.57 " 	Fig. 4.4.2.4 
These figures very clearly indicates..the areas 
which are just sufficient for the class. rooms. 
As far as possible these rooms should have the fixed 
furniture and the rooms should be utilised for the 
specific teaching activities i.e. for lectures and 
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tutorials . This will also discourage the unauthorised 

expansion of class strength. 

As per various arrangements shown the recommended 

size of class room comes to be 

a • 	 8.9 M x 6.4 M for 40 seats 

Alternate 
arrangements 	7.15 x 7.5 M for 40 seats 

For desk & chair arrangement 

b. For chair with writing arrangement on right hand side 
6.5 Mx 5.05 M for 30 seats 

• 6.5 M x 5.7 M. for, 35 seats 
6.8 M x 6.5 M for 40 seats 

For. a strength of 35 	the size of room would be 

6.5. x 5..7. M which is recommended. €&g. Because 

for intake of 30 student per section and adding 

maximum 5 seats by way of enavoidable c ircumstances 

like that of failure etc. 

2.4.3.  LABORATORIES 

The laboratory is a function of the 

experiments to be performed in it. In Meerut division 
most of the colleges have laboratories for Physics, 
Chemistry, . zoology and Botany, The laboratories 
can be divided into two groups viz., 
1. 	In which .  different type of experiments are being 

• performed by different students at one time 



11 
e.g. Physics lab., where simultaneously the 

experiment of sound light, electricity and 

general properties of matter are to be performed. 

2. 	The laboratories in which only one particular 

experiment is being performed by every individual 
student like chemistry, $o©logy and Botany. 
!his can be further divided into two groups 
(i), where the students work in standing position 

and need the 'supply of gas and water and a 
sink on the spot like Chemistry lab. 

(ii) where the working is done mostly by 
seating position and the use of buying 

gas ,nd water supply is not required by 
individual, on the spot but it is needed in 
a , group of students. 

The easily possible use value of a laboratory 
per day = 10 periods. 

Two periods are for working and one period. for 
the preparations and checking .of the equipment for 

the next group of students to work there. 

Possible number of groups which can use the 
laboratory per day = 1413 = 3 Nos. (during college 
working hours) . 

Hence per week =3x6 	1,8 nos. 
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30 students can work at time in one group 0 of 

one student with one experiment. 
18 nos, working groups / w eek. 

If the working week / year 	36 

Total working turns possible for one year = 18 x 36 

say 	540 . 

One cal ss (section) group, require two turns /week 
for practical purposes for one subject. Hence one class 
may perform 45 experiments easily .l.y in one year. If 
one experiment on average requires 1.5 turn or 
6 per ods as total time. Here it is clear that one 
laboratory will be sufficient for 9 groups (sections) 
and these 9 section s will be = 9x 30 	270 students. 
This number may be doubled for.  Physics Laboratory as 
the usual practice In the existing system is going on. 

So we should recommend one laboratory for 
200 students. and the working group to the laboratory 
should not have more than 30 students at a time in any 
case. 

For less than 200 number of the students in 

one subject must be attached either to other lebora. 
tort' centre/college or the college should make use 
of the laboratory for part time and private students. 
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The analysis of the experiments to be performed 
in Physics laboratory and floor area requirements 
etc • 

1. General Properties of Matter. 	Class of 	Nos. 
experiment 

1. Use of vernier callipers, 	 e 	2 

2. Use of Screw gauge B 	2 
3. Use of spherometer B 	2 
4. Boyel' s law 	- C 	2 
5. Young's modulus by Searle's apparatus B 	2 
6. simple 	pendulum B 	2 
II. Heat 
1.  Expfriten 	.coefficient of a meta,. ,.rod , B 
2.  Atm. pressure coefficient for a gas B 
3.  Sp. Meat by Begnaug is apparatus B 
4.  Newton's law of cooling B 

Ill. U p tics 
1.  F/I. 	of 	Concave, Convex mirrors/lense A 
2.  Refractive index of a liquid by plane 

mirror and lease B 
3.  Refractive index of a liquid by 

Microscope B 

4 • (Refractive ind.ea~) by Microscope B 
5 • i 	of a prism by spectrometer c 
6.  Comparison of illumination of two 

light sources A 
7.  Inverse square law in optics A 

2 

2 

2 

2 

E-] 

2 

2 

2 

2 

2 
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IV SOUND 

1.  Velocity of sound by Resonance column B 2 

2.  Density of wire by sonometer A 2 

V ELECTRICITY 
1. Ohm's law by Ammeter and voltmeter B 2 

2. Law of parallel-'s and series 8 2 

3. Internal resistance of cells" by Resis- 

tance Box B 4 

4. Resistance by Meter bridge A 2 

5. Resistance by 	post Office 	box 8 2 

6. Use of Tangent 	Galvanometer C. 2 

7. Use of Potentiometer A 2.. 

8. Joule's calorimeter for 	value of S B 2 

VI MAGNETISM 

1. Lines of forces. 	 B 	2 

2. Comparison of Magnetic moments in 
Tan A and Tan B positions 	 A 	2 

3. Inverse square law 	 B 	2 

We conclude that Stith the above mentioned 

number of equipments there will be 33 experiments always 
ready for work thus these may be 66 students at work at 

a time. This laboratory will f acilitate three types of 
experiments according to space requirements as follows,.- 
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Type of Total no. of Area of Table Tables/fixed/ experiment experiments Enclosure 1 End. 
+platform 	without 

platform A 10 120 x 50 cms 10 	, 

B 2 0 50 x 50 cros 7 	7 	4 	2 

C 3 60 cros dia 3 	0$ 	W 	M 

The experiments to be performed on tables will regdire the 
c .rculationarea on all the four sides of the table while 
those on fixed platform will require the circulation on two/ 
one side of the platform.  
Area required for 
A 	1.8 sgmxi0 	= 18 sq. in. 	pig.2.4.3.la 
B 	0.81 	x 7 	5.60 '" 	Fig. 2.4.3.1b 
C 	2,,00 x 3 	3.00 " 	Fig. 2.4.3«lc 

C 	0.45 x 13 	5.85 " 	Fig. 2.4.3.1c 

Teaching area 	 = 12.50 ~+ 
Total 	44.95 '" say 45 sq. m. 

This may be increased and decreased according to the design 
of the laboratory and the system of demonstrating the 
experiment., This will require approximately 45.00 sq. m. 

floor area at least for 30 experiments in laboratory or 
for 60 students to work at one time. It is recommended 

5 sq. in more for general circulation thant the total 

area will be 50.00 sq . M. 



S 
D - DOOR. 

E  
Hii 

Li 

Hc 

Li
5 i  i 

CUALk bOAPD 

TEACHER. 

L. 

7' U 

K: 2i3 	C HEMIGTRY LAB FOR 30 LXPERIMEL TATIOU 	EATS. 



76 

There is hardly any need of dark 
room but the provision of a small store room upto kSC 

1.50 sq. m is a must with Physics laboraory at this 

level of education. 

To design the chemistry and biology laboratories 

the floor area recuired per seat will be almost equal in 
both cases and that may be provided 0 2.00. sq. m / seat 

Fig. 2.4.3.3. The balance room for 10 blances 
(1/3 number of total seats In the lab.) should be provided 

attached with the chemistry .laboratory . It is based on the 

studies and survey conducted by the luthor during 
the month of May August 1971 o.f various Interr•► 

mediate colleges reveals that out of the 	30 colleges 
visited 60% has got the seperate balance room a 
approximately as 25 % of the lab. area which was quite 

sufficient for this purpose and therefore it is recommended 
that 1/3 of the .  total seats for experiments in the 
laboratory will be taken as area of balance room 

In which non glazed natural light should be provided. 
Similarly for 	 zoology and Botony 
laboratories should be provided a pond for frogs and 
fishes etc4and a small garden for various plants etc. 
to be used for experimentation purposes. 

The provision of a laboratory with a gollege 
which does not have the sufficient number of the 



4 

N 

Sr ILiK 

	

6 80 	— -- 	_-- -- --- 

T _ 	-, 	- _ 	 g- 	 —r- c►+ALK eo.QU 

r_boR 

dCMOIJSTQATtON 	 l r 
200 x SO  

II 

~  i  t 

 

L_  1_  1  L  I  C  t 

_n Lj 
i + 

El TT r 

7 rT :H L1 

	

L 	 [.. 4 	i J 
1  ~  ! 

DISPLAY 

ZOOLOGY Auh BOTOU4 LA5 VoR 3o 

LXPER1ME.JTATIOW 	,F-AE. 
2ti3y 



77 

students to make the full use of the laboratories is 
not economical.. This is the main reason, Cheat the 
laboratories are not well equip ed with most of the 

colleges. 

In this context if one laboratory is provi. 
ded for a. group of colleges, but well full equipped, 
will be for far better and the students may be asked 
separately to work for precticals. they may be 
asked to work in laboratories for one week. ,/ month accor-
ding to their turn allotment.This. system will impart 
a good degree of knowledge of practical work and the 
practical examination should be. treated as an ind epen.- 
dent subject. In the similar way these laboratories 
may be used for part time as well as private students. 
Thus the colleges which cannot have the fully eauipped 
laboratories and its use, may simply be provided the 
experimental instruments and equipments for explaining 
purposes to students as the teaching aids. 

2.4.4 LIBRARY 

Library is the centre of self learning which 
requires the real environment to attract the stud a-nts 
for studies. Our colleges are mostly the sufferer of 
the the lac of this type of facility upto the mark. 



Either the colleges do not have more than a book 

store or they have simply one room for all purposes. 

A number of colleges are using Assembly hail as 
Library. The conditions of furniture etEc and its 

arrangements hardly reflect any thing of attraction 
towards the self studies, while the education Comm .• 
ssion (1964-66) has recommended In its report that the 
students• at Intermediate level of education should be 

attracted to devote.upto 50% of their classes time to 

library and self. studies. 

0 	 Thepresent surveys and oral discussions 
with the librarians of various colleges, indicate that 
there are l0% to 15% . (Table '2.1.26) students who take 
interest in libraries. In most the colleges thii per-
centage is low because of non availability of good 

books and the facilities, for self studies. None of the 

colleges visited by the author have any system of 
guidance and carrier-counselling. While this seems to 

be most important need of the prese-nt day. Most of 
the students informed to the author during the suaveys 
that they do not get the guidance to pursue thhir 
further education either professional or otherwise. 
Even the teachers some times fail, to guide the stulp 
dents for their future 	on personal level because of 
not being in touch of latest, situations of various 
competitions etc. There are hardly two three 
periodicals being purchased by most advanced college 
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libraries in urban areas the colleges in rural areas 
do not take care of such important items of the library. 

Based on the aims and objectives mentioned 
in Education Commission 1964.66 report and the exist 
ing conditions as an compromise and as per discussep 
ion with the teachers and students during the surveys 
conducted by the author it reveals that minimum 
i0% will use the library facilities . So there must 
be a .provision of seats for 10% students of total 
strength of the college. 

The strength of a college which has been fay 
voured Ls around 600 students. The reading space in 
the library should be .provided, atleast for 10% of 
strength of the college.. 'his area will be at the 
rate of, 1.00 sq.. m. and the total area of the library 
should be 0, 1.00 sq. rn multiplied. by. 30% of the total 
enrolment capacity of the college. The desire expressed 
by teachers ,..At the minimum this area_ should not be 
less than 50.00 sq. ,m. in any case and an additional 
area for store .must be provided. between 1.50 to 2.00 
sq.m. there must be two staff, members to look after the 
library. activities and maintaining and arranging the 
books and periodicals etc, intermediate level there 
are five subjects to be studied by every student. 
To facilitate .30% and 40% and 50% of the students at 
three stages of the establishment of the library. 
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There should be atleast 1000, 1250 and 1500 volumes of 

the text books of various subhects with the latest 
editions at three stages of development. So that,  the 

students may really be benefited. The total number 
of volumes . ,minimum should be 6000 and the current 
periodicals also between 15 to 30, 1  As far as possible 

there mist be seperate section $ for periodicals and 
reference, general text books, and i small room for 
guiding and counselling. may also be attached with the 
library. The reading room should be well furnished with 

• individ'uei seats. for self studies the minimum number 

of seats at the starting time should be 60 and a 
.possibility of expansion of these facilities should 
left with the design of building`  The building it 
provided separately, detached from the class rooms 
etc., w-il1 be bet*er. The area of library building 
as suggested above comes out to be 200x 1„00 = 200.sq.m. 
Area for toilet , store and record' _office = 5.00 sq.m. 
Total area for college of 600 strength a 205.00 sq.m. 

.. Text books at three stages. of develops nt =1,000,1„250, 
1500 

Total volumes Minimum 	6000 
Periodicals and papers Min. = 15. 

107aaa 
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2.4.5 Assembly Hall or Multipurpose Hall 

The provision of a hall should be with college 
building for various functions and meetings of the whole 
college. About 90% of the colleges visited for the 
purpose of this study work, have the provision of 
assembly hall in the centre of the building. The designs 
have been made without taking into consideration of 
the college strength of these halls. 

In the opinion of the administrators and the 
organisers of various functions at the college. The 
presence of the students never exceeds 60% of total 
strength of college, except that on a film show. Most 
of them felt the need of provision of a hall atleast 
with a capacity Wetween 60% to 75 % of total strength 
of college because the changing attitude of the students 
towards the games, movies and telegision programs etc 
will be helped. 

Thus a hall, with every college to provide 
the seating capacity of 60% ' of Its total strength 
0 of 0.5 sq. m per seat, must be provided and as 
for as possible this hail should be close to the entrance 
point and away from the class rooms etc. It should never 
be provided in the center of the 'building as it has been 
a usual, practice. There must be a provision.of a stage 
of approximately. 20.00 sq.m area on one side of the 



hall. The attachment of the hall with the administraw 

tive offices, so that toilet etc may be provided for 
common use. The provision of the hall very close to the 

entrance, cycle stand and at one end of the college 

building will be lasser disturbing to other college 

activities. 

floor area recommended for a college of 
600 x66 x0.5 

600 students 	l00 

180.00 sq. m. 

TABLE 2.4.5.1 
... LUMBER AND SIZE OF EXISTS IN RELATION TO OCCUPANTS 

Occupants 	Nos of 	Minimum siee 	Remarks. 
exists. 

below 50 	,1 	(2;-10') -85 cm 	This holds good 
100.200 	2 	(2'.10")-85 ems 	in case of class 
201»500 	2 	(4'-6) 1350 	rooms and lecture 
501 ►750 	3 	(41 .6k) «»135 " 	rooms etc. 
751-1000 	4 	(41 .6").135 " 

Ref. Building Bulletin no;7 . Fire and the design of 
schools. 
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2.4.0 Administrative and General spaces 

The area required for college d 'five dependsupon 
the size of the college and number of staff members. As 
per desire expressed by the various college administra.. 
tors to have the college strength of 600 as standard. 
The staff members at the ratio of 20:1 will be worked out 
30 at initial stages and 15:1 	ultimately. 

1. Staff common room will require 0 2 sam. for 30 members 
60.00 sq.m 

2.  Principal's office total 25.00 sq.m 
3.  General office, records'& 

files etc. 20.00 	+~ 

4.  Office for accounts and fees 
collection 15.00 	• 

5 First aid or doctor's room with 
attached toilet 15.00 

6.  guidance and counselling 
room and visitors room 20.00 	+~ 

7.  Games and. N.C.C./p.3.0. eta. 15.00 
(separate officefor each) . 

8. Storage facilities 

one of the most common deficiency was felt .with the 
most of the college the inadequacy of storage space. 
This requirement has been neglected at the time of 
designing of the college building. 

In all kinds of instructional areas„ storage 
space is needed so that materials can be laid temporarily 
for subsequent use. The general practice is to plan 
the educational spaces and then designate spaces lacking 
natural light and ventilation as storage. Sometimes these 



spaces are either very small or taotally omitted, but the 

storage space is required even in class rooms and other 

teaching areas. In add ition separate rooms for storage 

of teaching equipment sports goods, furniture etc. is 

needed. 

It is advisable that sufficient built in storage 

space in the shape of cupboards, open shelves, etc., 

should be provided in class rooms and laboratories. 

The spaces under the window sills etE_ should be utilised 

and similarly on teacher's side the wall should have 
the spaces for chalk, duster, note books. etc. All these 
must be provided in such a way that it may not increase 

the well thickness or the floor area. 

The separate storage space may be provided @ 4 to 5% 
of the teaching area. 

9.  Common Rooms and cafeteria 

Mostly the students feel the necessity of such 

space where they may keep atleest their books and, note books 
etc. may be a common, room or cloak room etc., sitting In 

common room during vacant periods is not considered to be 

so important 6f there is a cafeteria and well spacious 
library in the college campus. 



The staff and the principal etc., in general did 

not favour the provision of students common room for boys 
but it is a rust for girls with attached toilet facilities. 

The cafeteria is felt, by both the group of staff 
as well as tudents as a necessity at *very college in 
rural areas. There should be provision of a good room for 
tea etc. tosccommodate about 30-40 persons at a time. 

be It may designed 0 1.00 1,sc .s:. per seat . It should be prow- 

vided with a kitchen 10.00 s .M in areas, in addition to 
this area. 

10.  Games and Sports 

The perticipatton of students. in games is consider- 
ably low. In rural areas principals did not express the 
desire of having the facilities in bulk. One general ground 

for various Jumps and races. One field for Hockey and foot-
ball and two field s for . volley ball one for basket ball 

should be provided in college campus. Though it becomes a 

subject of separate research , but on the broad lines, keep-
ing in view the above opinion of heads of various colleges 
and the recommendations of various organisations an area of 
3 Acres will be sufficient in rural areas. For the colleges 
in urban area a centre for all types of games and sports 
should be developed which will have large fields for team 
games atleast two each and separate race course. That will 
have one swimming pool also. This centr@ will require 10 
acres of area. 



2.4.7. Stairs, Toilets and Circulation Areas etc. 

The ptairs in colleges are not very common in 

rural areas. Est of the colleges buildings in rural areas 

are single storeyed high while in urban areas the use of 

stairs is very common. Usually the stairs are provided at 
the junctions of two wings of the building. We should have 
certain important points in mind while designing the stairs 

for college buildings 

1. The smallest level changes the minimum number of 

steps should be three together. 

2. The riser and tread should not be beyond 15 ems 

to 17.5 ,cms. and 25 ems to 30 ems respectively. 

3. The staircase generally : beprov .ded. at an approach 

distance between 60 feet (18 .M) and 10,4 feet 

(30 meters) . from, .the foremost room. 

4. The following table will give the width of stairs 

in relation to the number of, storeys and number 
of users. 

,TABLE 2.4.8.1 

WHERE TWO STAIRS ONLY ARE TO BE PROVIDED 

Storeyes 	Maximum number of stude nts on upper floors 

2 	260 290 330 360 390 
3 	300 340 380 430 480 
4 	340 390 440 500 560 

Width of stairs (3'" an 105 ems) (4'O* vs. 120 ems) 
(40 5" •r 135 cms (51  or 15 cms (51 -6" 16 cm) 



TABLE 2.4.8.2 

WHERE THREE STAIRS ARE TO BE PI VIDED 

Storeyes I 	Maximum students on upper floors 

2 	 470 52D 580 640 700 

3 540 610 690 770 850 

4 610 700 800 900 1000 

Width of stiars (31 -6" j05 cms) (41  120 cros)(4.6" 135 cms) 

(5' 150 cms) 	'6" x,65 cms). 

These tables indicate that the minimum width of the 

stair may be 105 cms (3+-6$) and not less than this in any 
case. The abc a tables give the definite answer to the 
designers of. college buildings regarding the width of 
stairs and need not be provided more or less than the room 
cuired width of stairs. 

The use of urinals,. W.C. and wash basins or 
drinking water taps was found its .• 

Almost all the colleges in rural areas do not 
have the water supply and they make tkso of hand pumps 
for all purposes. The provision of more than the usoabie 
items create the dirty conditions 'in college campuses. 

Ref.-Building bulletin No .7 . Fire and the Design of 
schools. 
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As general for all urban and rural colleges 
W.G's are rarely used, while urinals and wash 
basins are very frequently used. There are many coligges 
which provide these sanitary fittings as per descri-
bed standards by various agencies but fail to 
maintain those in neat and clean conditions. 

Though it is not, easy to form the perfect standards 
for such facilities but we can relate these facile' 
ties to the ap,;~ rox .mate figures of users or expected 
users if these are maintained well by the college 
maintinance departments ev other organisations 

As it has already been expressed in this 
study report that there should one toilet attached 
with the library the other one with administrative 
building and Assembly hall.. These will have two 
urinals one W.C. and two wash basins each. In addition 
to those there must be a providion for minimum two 
and maximum three toilets for students use with a 

- provision of one w.c. and two wash basisn each if 

the building is single storeyed high. The toilets 
may be four in numbers if the building is two storeyed 
high. Similarly there should be two toilets on each 
floor if we have to go higher than two storeye.. 

The provision of urinals in total 0 of 1 
for 30 students upto 50 on the strength of 300 
and 0 of I for 40 for next 200 , than 0 of one for 
50 for next 200 and uniformly divided in all 



toilets. 

The drinking water taps should be provided in 
separate enclosure, 0. 1 for 25 students. It is also 
admisabie to instal atleast one water cooler in 
each college to encourage drinking water quantity 
per head which is good for health considerations. 

There are several agencies also gave the 
norms about the circulation areas In college 
buildings and most of the recommendations lie between 
20% to 30% of the built up areas. It is dependent 
of the designers. skill to. reduce the . circulation area 
to minim m possible to ach$.ev,e the economy in the 
design but it should , not cause any discomfort to the 
teaching and learning activities. 

As prefered by the. staff members the double 
loaded corridors should be avoided in designing of 
the college buildings because of the increase in 
noise levels .due to the corridors. 

To the maximum .  possible the building should 
get the sufficient, natural light and cross ventilations. 
If the use, of mechanical means cf air circulation 
is easily available the windows at . eye level towards 
the verandahs or passages should be avoided. 

The other factors related to the character and 
aeshtetics of the building should not be governed 



pr 

by the norms but should be left to the will of the 

Architect designer of the bu .lding. 
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2.5,1 Daylighting Design 

In the class room the need is for the uniform 

lighting conditions free from shadow and glare . Thus direct 

sunlight is of no use in class room unless subdued by perms- 

nent or temporpry obstructions. The solution of the into- - 

grated lighting i.e. the daylight integrated by the arti-

ficial light is one of the real answers through a costly 

proposition. 

The lighting is an important, requirement 
(light, view And ventilation) of openings in a room. These 
fixes the size and shape. Light as a functional need leads 
us to design the opening in a similar way as design of the 
structural membrain. For this, the ffictors like sky 
component for Indian tropics. The place, design criterion, 
inside room surfaces area and reflection. components for 
interior and exteriors have been taken Into account. 

In case of class room the second function (view") 
of window has relatively no importance at all. 

Prevailing .practices : - 
~r.r~~rrwr~arri~ 	ri~~rr~. o 

In the past and present the ,Architects and 

other building designers, give the window sizes, propor- 

tions .nd Areas which are governed by the aesthetical needs 

as the result of intensive approximation. 

,r 



The designer does not give proper weightnge 

to the amount of light required. The windows generally 

give either the higher or lower lumens of light Inside 
leading to the fsilurd of design and functional utili- 

stions. 

Adopted Approach and Interpretation 

opening in walls and roof allow the entry. of 
day light in direct proportions to their dimensions. In 
our country (India) where sunlight is available for most 
part of the year, day lighting of building interiors should 
be normally restored to seasonal and daily variations of 

day light which makes the problem of dyy light design 
slightly complicated. 

The daylight coverage contours are nearly 

elliptical on the horizontal plane inside the room. The fl  

spread and penetration depends upon the visibility of sky 

area through the window opening on the working plane. It 
may be calculated as lighted area = x penetration x 3~ 	 g 	 4 P 	a  
spread (Fig. 2.5.1.1.). 

It gives the basic idea of the window require-
ment in terms of relative proportions of its dimensions 
and relative positions of windows, upto some extent. 
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D 	 or 	s 	:- 

Daylight  levels, are much higher than the 

minimum over most of the room area., being lowest at the 

back of the room and hig",est near the windows. 

In class rooms, where all the students would 

normally be engaged on the same visa=il work at the same 

time in their positions all over the room. It is essen-

tial that the minimum recommended should be available 

for most difficult visual task at every desktop 

*The lighting level required for various spaces 

and tasks is given in table 2.5.1.4. 

The Tropical Design sky  :- 

Cloudy  above 80% - 	ovdr cast 

Cloudy above 50; - 	Partially overcast 

Cloudy below 50 Clesir sky 

The sky in India is generally clear, except 
during the monsoon season. It is reasonable to base t ` 
design on clear blue sly. The design should be based 

on winter conditions when the sunlight avail ebe is 

*Ref:. National Building Code of India 1970. 
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minimum (time and altitude of sun), The design should 

be such as to provide sufficient daylight  indoors during 

tr-e normal workibg h urs, especially when direct sunlight 

is not incident on openings. 

In the years 1963-64 during winter month 

measurements were carried out on the luminance distribu-

tion on a horizontal surface.. Clear sky lumin nce dis-

tribution followed a simple pattern, especially when the 

sun was at low altitudes. 

The luminance of the sky from the horizon upto 

an Altitude of 150  was nearly uniform. 

It was Also observed that the minimum sky lumi-
nance ' I.' was related to the diffuse illumination D on 

the horizonts ls. 

Definitions :- 

1. Lux :- The illumination produced at a distance of 

1 meter by a standard source (point) of one 

candela (candle) intensity. 

2. jrect sour il1uminatian  :- The illumination from 

the sun (the light from the sky excluded) . 
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3. §J coWDOrIet.penetrat_i2a s • The maximum distance 
of the point at the sill level measured 
normal to the bottom corner of window upto 
which a specified sky component cont©urpene-

trntes into the room. 

4 • §ky c 	ne.n.t_-ens aad : - The maximum lateral dis- 
tance  covered by sky component st sill levels 

measured pqr allel to the length of window, 
nt half of its penetr it ion depth. 

The aree of window below working p1pne does not 
contribute to the sky component at it, but it contributes 
to the Internal reflection component. 

When the working pine Is more thin (11 -611 ) 
45 cros. below the window sill, it will not get the same 
sky component. 

Source of 	lighting :- 

Primary  source of light is the sun. The light,,, 

received on earth consists of two parts - Direct soiar~, , 
illumination and sky radiation. For purposes of days- 
lighting design, direct solar illumination is not consi-
dered, and only sky radiation Is taken as contributing 
to the building interiors during the sky. 
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The external available horizontal illumi iation 

for design purpose in India is : 

Lat itU" 	&7 7 Mln t ion 4X3  hq 	2 , 
nlne 'I„n_ iux r 

35ON 	 8000 

32ON 	 9000 

270N 	 10000 

120N 	 15000 

Components of Daylight factor :. (DF) 

Daylight factor is the measure of total daylight 

illumination at n point on a given plane expressed as the 

ratio (or percentage) which the illumination (D') at the 

point on the given plane bears to the simultaneous illu-

mination() on a horizontal plane due to clear design sky 

at an exterior point open to the whole sky vault. 

(Digest sunlight excluded) 

OF T DIE xx 100% 

Daylight factor is the sum of nil the. daylight, 

reaching an indoor reference point from the sources 

(a) The direct sky 	visible from the point 	+! 

CE External surface reflecting light direct-
ly =y 
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(e) Internal surfaces reflecting and inter 
reflecting light to the point = z 

DF _ x+ ~Y +. z x 100% (Fig* 2.5.1.4 ) 

Each of these three when expressed as ratio or percentage 

of the simultaneous external illumination on , horizontal 

plane t defines respectively the sky component (SC), the 

External Reflected Component (ERC) and the Internal Ref-
lected CoMponent (IRC) 

SC = x/E x 100% 

ERC T Y/E x 100% 
IRC = z/E x 100% 

Design cif wind cw : ~rr~+~ rwrir~wrnMrrr.rirr~r~~r 

The design sky (clear blue sky at 150 altitude) - 
may be taken 8000 lux. 

Two types of problems :- 

(1) Window design for req. sky component, at 
a given distance from window plane. 

(2) To calculate the available SC (sky compo-

nent) as given point from the pre determined 

window; - 
H - Height of window 
L-. Length of window 

a 



EXAMPLE - V41QDW DL51G 1 
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D - The normal distance of a point from 

window at working p 1pne . 

*Exam le a 

Let 	D= 4 ft. 
L= 4 f .t  

R,3ft. 

So 
L/b µ 4/4 = I and R./b = 3/4 .75 

Sky component from t ble (IS 2440-Daylighting 
of buildings) = 6.4 % (Table 2.5.1.1, 2.5.1.2'  2.5.1.3). 

(C.B,R,I. Roorkee has developed good nomographs 

and graphs, to give more. informations at a glance end 

possibi ities of variations of window dimensions and their 

affects on sky component),  

Sky component (+S .G,) := 

The, clear visible sky from the point through 

the window, or it may be defined as the solid angle 

sub*tended by the sky at the point through the window 

opening (Fig. 2.5.1.3.). 

Ref. Building Digest No, 40= Central Building Research 
Institute, Roorkee. 



Correction factors : - 

The vi,lues of SC will need the corrections in 
daylight values due to 3 

Reduction in daylight % 

r a 

i. Glazing 
(e) Clear glass 
(b) Frosted fit 

2. Depreciation due to dust 
3. Window sash 
(a) Metallic 

(b) Wooden 

4. Horizontal louvers 
Vertical louvers 

10.20% 

15 30% 

15% 

1059 

30% 

25 

50% 

5» Combined affect clear glass 
(a) Metallic sash 	35% 

(b) Wooden 	 50% 
(c) External obstructions when situated at a dis-' 

tence less than 3 times of h6ight. Reduction 
In daylight will be 0.2, 0.453 0.68 and 0.7 for 
the (distance/height) ratio 0.5, 1.0, 1.5 and 
2.0 respectively. 

Interna ~Refle,c on go i neat (IRC) :- 

The  component of daylight factor distributed 

by reflections from the inside urf~ce .s very nearly 
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constant throughout the room, through slightly more near 

the window. it varies directly with the window area *Mt 
and inversely with the total internal surface and depends 
upon the reflection factors of tie floor, will, and roof 

surfaces inside, ; and ground outside. 

It may be caluulated by the formule 

IRe 	IR 	(78 RfW + 10 Raw ) 

W = window Prey 

Rfw = Average reflection factor of floor and 
walls below mid height plane of window 

(excluding the window wall) 

	

R 	__ ar  . 
a 

A = Area of all surfaces including window, 

inside the room. 

Row  = -Average reflection factor of those sur-
faces which are above mid plane of 
window. 

RCw  = 	ar 

R = Average reflection factor of all surfAces 
floor, walls y ceiling and window 

R 	AR  =  
A 
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Recommendations :- 

1. Taller windows give greater penetrations 

of light. This is Alvpys related with the 

room dimensions. 

2. Broader windows give better distribution 

of light, these may also be equally effec-
Live when tl-e sill height is raised 30 cm to 
45 ems above the working plane.  

-3. For a given penetration a number of small 
windows properly positioned laong the same, 
adjacent or opposite walls will . give better 

distribution of illumination than a single 

large window. 

4. Unilateral lighting from side window will 
in general be unsatisfactory if the effective 
width of the room Is more than two to two 
and n half times the distance from the floor 
to the top of the window. 

5. Provision of louvers, etc, increases the 
window effect, which reduces the window area 
for daylight achievement. 	 ~N 

6. It will minimise the glare and shadows. 
The windows from top of the room will res,$ ict 
the use of multistorey construction. In 
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terms of economy .window AreA will replace 

the costlier item (roof) . 

7. The windows In roof will give essy venti. 

l 1 ion (air inlets should be provided near 

the floors) and more diffused light on walls 

for reflection and interareflectifns which 

will increase the uniformity of lighting. 

8. The solid walls will cut all the distri-

buting noise of outside to inside and vice 

versa and also the outside view of dis-

turbing Activities. 

90 The design needs the brightness ratio of the 

task to its immediate surroundings and 

distAnt Press in room should be as 10:3.1. 

10. To .ensure good level of diffuse lighting, 

all internal surfaces should be 'lightly 

coloured.  
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Tttble '= 2.5,1,4, 

jtnr4rd 

sk And 	 flTuniinr,tion 
....,..w..w 	G'  

1, Assembly ER11 

(1) General 	 180 
(ii) Exauiqtion 	 300 

2,. Glees zooms *nd lecture 
•rooms-. 	 300 

(I). Desks top 	 300 
(ii) Chnlk Bond 	 200 to 30 

3. Az't room 	 460 

4. LRbortorie8 	 300 

5. Libr my 

(1) Shelves & Stncks 	 70 to 150 

(ii) Reding tables 	 300 

6 Staff rooms and common rooms 	150 

7, Corridors 	 7fl 

S. 8t 1 s 	 - 	100 

9. Toilets 	 100 
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2;.5„2 	 t 	 102 

Ventilation is required to supply fresh air 

for respiration, vitiation by body odours, maintninenince 

of heat balance of body to check discomforts and injury 

to the health of occupants. 

When an enclosed space Is occupied by the human 

beings, the following effects are noticed - 

(i) Reduction in 0x en Contents ; - 

Fresh air contains about 21.00% of oxygen by 

volume and when 	exhaled it contains 17.00% only. 

The deficiency of oxygen in the atmosphere causes 

headache and nause-n etc. 

(ii) Increase In Carbon dioxide contents :- 

Fresh  air normally contains less thin 0.063% 

of eerbondioxide while the exhaled air contains 5% of Lt. 

The average qunntity of carbondioxide exhaled by man 

pxxxkaiza per hour = 17 litres. This is not toxic and 

stimulates respiration when present in small amounts 

i.e, from 4% to 6%,  However )  when the concentration 

increases it lends to deeper . breathing, panting and 

finally death beyond 10%. 
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Ventilation is required to supply fresh air 

for respiration, vitiation by body odours, maintninenance 

of heat balance of body to check discomforts and injury 

to the health of occupants. 

When an enclosed space is occupied by the human 

beings y, the following effects are noticed - 

(1) Reduction in Oxygen Contents : - 

Fresh air contains about 21,00 % of oxygen by 

volume and when y44 exhaled it contpins 17.00% only. 

The deficiency of oxygen in the Atmosphere causes 

headache and nausea etc. 

(ii) lncreese in Carbon dioxide contents 

Fresh air normally contains less thnn 0.063% 

of carbondioxide while the exhaled air cont'ins 5% of tt. 

The Average quantity of carbondioxide exhaled by man 

pxxxkzxa per hour = 17 litres, This is not toxic and 

stimulates respiration when present in small amounts 

i.e. from 4% to 6%, However t  when the concentration 

increases it leads to deeper, breathing, panting and 

finally death beyond 10%. 



(iii) ieintemerat :• 

M 	p 	 ' 

A person produces about 166.7 C.H.U. of heat 

as an average per hour. A considerkbie portion of it 

is lost by leakages in structures. The 0.0,11 C.HH.U. of 

heat can raise the temper tune of 28.32 litres of air 

by 5/90  C, so there is a considerable rise in the room 

temperature. The body temperature is to be maintained 

at 3700. This heat, therefore should be continuously 

dissipated. Higher atmospheric temper-iture retard the 

rate of this dissipation and causes the discomfort. 

(iv) , ere 	the t o 	mum'  d t  s 

During normal respiration about 45.4 gms 

(1/10 3b) of moisture Is released by hlmnn body per hour, 

This increases the humidity in atmosphere and retards the 

rate of evaporation of the sweat from body; which is an 

essential phenomenon for coding down of body for comfort. 

(v) Incróase in or nnic m tter contents and odours : - 

Organic matter and odours are given off from 

the skin, clothing and mout)-s, Thecae causes nausea, 

loss of appdtite and aggrevation of illness. 

The ventilation becomes essential for the 

supply of fresh air And replacement of the used one. 

It removes the undesirable effects of occupancy men-

tioned above by : - 



(1) providing the necessary amount of oxygen 

through the supply of fresh air. 

V 	 (ii) Removing or diluting carbon-di-oxide in 

the sir. 

(iii) Lowering down the atmospheric temperature 
by removing the used hot air and replacing it by colder 

one . 
(iv) Reducing . the humidity by removing the 

moisture through air drifts, Removing. and diluting the 
body odours. 

Factors which govern ventilation 

(1) Wind Pressure : -~ Air flow muses por-itive qnd 
neg-~tive wind pressures on -the windward and lenard sides. 
Intensities of these pressures directly effect the 
flow of air inside a building. Wind pressure is the 
result of the following '€ ctors - 

(a) 4vernge wind velocity 

(b) Prevailing wind direction 
(c) Seasonal and d-ily variation in wind 

velocity and direction 
(d) Local wind Interference. 

The rate of air flow so caused is given by :- 

Q=  EAV 
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where 
Q = Air flow cubic feet/Min. 

A = Free area of inlet sq.ft. 

V = Wind velocity ft./Min. 

E w Effectiveness of opening„ 

(2) Temperptwre difference : 

Due to human use and oecupaney the inside air 

temperature is invarinbiy higher than the outside -,ir 
temperture. This causes gr~vitional forces and it 
rises up, because temp. This is said to be 

Q 	9.4 4 / h(ti 	to) 

where 

Q = air flow Cft./mjn 
A = free areA of inlet 
h ~= height between inlet and outlet 

ti & to = inside & outside air temperature. 

(1) 1 	, 	►Q 

This cnn be obtained by employing simple And 

cheap me'ns.And is used at most of the places. 

(ii) Mechanical ventilation : 

This consist of forcing the necessary amount of 

air through the space to be venti ated at the desired rate. 
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(i) In the extract system exhaust fans are installed 

near the ventilation in or near the roof. 

(ii) In the plenum system fresh nir from outside is 

forced to through the bottom ventilators by means 

of force fns. 

(iii) The balanced system employs both the types of fans 

(i.e. extrpct and force) and combines the 

advantages of the two systems mentioned above, 

Effect of lilventiation  on hum health 8c Off .den  s 

There  are two types of effects of ill- 

ventilation on human hen,ith Pnd efficiency: 

1, Immediate effects 

2 permanent or long term effects 

(Z)  I edi to effects 

If any room or building is ill«venti.lated, 

man does not feel comf orthble . 

(2)  permanent or ion term ef acts: 

if man faces conditions of ill-  ventilation and 

if air pollution continuously, it causes permanent 

effects on his ealth and efficiency. Effects are: 
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(1) Acute sickness 

(ii) Chronic disease 

(iii) Air pollution might lend a person to 

• seek medicml attention and relief, 

(iv) Discomfort from ill ventilation and 

air pollution sufficient to lead 
individual to change residence or 

place of employment. 

(v) , Effect on viGibil.ity 

Air pollution decreases the amount of solar 
radiation which we are getting because of 

the carbon-dioxide's layer & suspended 

materials in the atmosphere. 

The ventilation required for various types of 

activities will depend mainly on occupants 20 C.U.M. 

to 30 C.USM, fresh air is required per person. 

For normal activities 6-12 changes air/hour 

are sufficient, but there are other factors like 

dry bulb temp. relative humidity and wind speed which 

fovern the area, opening to be provided in a room for ven-

tilation, in proportion to floor are of the particulaf\ 

room. 



Desired Wind Speed for Comfort (.Effective 
Temperature 75°F) 

(240C) 

Re ltive Desired 
Dry bulb Humidity sind speed 
temp. °F (Per cent) (km, hr.) 

80 60 0,40 

80 70 1.82 

85 30 0.40 

95 40 2.5 

85 50 • 5.4 

85 60 7,3 

85 70 10.9 

90 30 9,1 

90 -40 14,5 

&XamnleL :- 

The windows of R habitable room are to be 

designed on the basis of the following climatological 

date. 

Dry bulb tempers~ture 	 26.6°C 

Relative humidity 
	?3% 

Outside wind velocity 	 8 km/hr 
Inside desired velocity 	1 1.8 km/hr 
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Length of the room (L) = 3.6 m 

Height of the room (H) -. 	3 m 

Percentage velocity 

x 100 	 = 22.5 

From Fig. 2.5.2.1 corresponding to 22.5% 

velocity 

sorr 4 

Hence y 0.11 

Thus 11% of the open area to tie floor area 

is to be provided to achieve the requ .red indoor 

velocity. 

The above method should be adopted to cnleulate 

the sizes of ventilators 'windows etc, for the purpose 

of sufficient ventilation for various spaces. 

The properly ventilated spaces will achieve 

the good degree of comfort further it my be helped 

by the proaision of Mechanicpi ventilation by electric 

fans. The use of exhaused fan for laboratories and 

lib'ary may also be helpful. 

Though there is not much acoustical treatment 

is needed for allidnds of spaces in a college but even 

thdn we should try our best possible to ac'ieve the speci-

fied conditions for reverberation time and to achieve 

the sound reduction level for various spaces as specified 

in National Building Code of India 1970. 
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Min. acoustic 	Maximum 
Room 	reasons wten, 	noise control 

room is full 	when room is 
empty 

Seconds 	 Seconds 

Assembly Hell 	1.0 to 1.25 	 1.5 - 2,5 

Class room 	 0.75 	 1.25 

Off ices 	0.5 to 1.00 	 1.00 

Minimum sound reduction classes 

Class 	A 	= 25 dB 

'l 	C or B 	= B5 dB 

11 	B or R 	= 45 dB 

A 	Workshop y kitchen, dinning rooms . 

B 	Assembly hell lecture . room, Music room 
typing room 

C 	Class room, Ls,boritories, offices 

D 	Libraries, studies 

E 	Staff room. 

The 1ocAtion of the college should be away 

from the factories, 'railway s tet-ion end line, Netiongl. 
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Highw y and other point noise so that it my help in 

achieving the degree of required reduced noise in 

college campus. 

The application on the near wall side of 

various class rooms easily )vnii able sound absorbing 

meter inls within the economical limits of the urge-

nisntion., may R1s o 'be applied if at all required. 



CHAPTER III 

CO NC LU S X0 N 
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3.1 THE RECOMMENDATIONS 

The results of this study and research work 

may be summarised in the following form as ready references 
regarding the various tomponents of buildings and 

land requirements of Intermediate college of Uttar 

- Pradesh 

	

. 	One college should be planned for an enrolment 
of 600 students. However this number may be 
increased upto 800 on the basis of various local 
factors. It shall not be economical to establish 
a college for less than 500 students. 

ii. Maximum number of students per section shall not 
exceed 35 to any case and normally 30. 

W. The class rooms shall be designed to seat 30 students 
and the seating arrangement and the space provided 
should be just sufficient. 

iv. The floor area per seat for a class room works out 
to be 0 1.05 sq.m. 

v. The total number of class rooms required for the 
college should, be worked out by the formals 

S. Pa, . x 
R ~  

Pd . W 

where, 
R = total number of rooms required 



x 	Total number of Sections (classes) 

S 	Total subjects to be studied at various 
stages of studies (i), (ii) and (iii) 

. Period s/subj ectlneek, required. 

Pd 	Possible .number of periods to be conducted 

in one room per day, :during working hours. 

w 	Number of working dayfteek. 

vi. The laboratories for the subjects like, Physics, 
Chemistry , Botany and zoology should be provided 

for the strength of Minimum 200 students per 
subjóct.. 

vii. Each Laboratory should be designed for 30 
experiments to "big performed at one time. The 

floor area required for various experiments 
should be calculated individually. For Physics 
Laboratory it works out to be as an average 0 1.7 

sq.m per experiment. However it may be calculated 
as an approximation 0 2.00 sq. M for chemistry 
and Zoology and Botany laboratories. 

viii. The Physics laboratory should not be provided 

with the dark room but it should have an 
attached store room with 1.50 sq.m . The 
Chemistry Laboratory should be provided a 
balance room for - i© balances i.e. for l/ of 

lie 
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total experiment Selves provided in the laboratory 

in addition to store room. The zoology and 

Botany laboratories should be provided with e 

small water tank and a Herberium in addition 
to the store room. 

ix. The furniture should be specifically designed 

for particular experiments. The general size of 
the working table for all types of experiments 
should not be encouraged any more. Whereas it 

is not economic to provide the laboratories in 
the college a laboratory centre should be planned 
for a group of colleges. 

x. As for as possible for single storeyed buildings 

the natural lighting in class rooms must be 
provided from the roofs as in case of industry 
buildings. 

xi. For ventilation requirements the ventilators 

should be designed with the help of the forila 
and Graph (Fig. 2.5.2.1) given in this report 

and must be provided very close to the floor 
level and at roof level or in the roof. 
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xii For two or more storeyed buildings the windows for 
day lighting must be provided as vertical slits 
in the side walls which fail on left hand side 
of the students seats.. These may be spaced at 
a distance of approximately 40 cms from each 
other without reducing the lighting intensity 
In the room. 

xili. The window sill ) .ght should be coincident with 
the level of work plane or table top. 

xiv. The size. of the room may vary. according to the 
seating arrangement e.g. one arrangement has -.)been 
shown in Fig. 4.4.2.5 for 35 seats, will require 
the room size 6.5 M x 5.1 

xv. There should be a seperate library building with 
a floor area of 205 .00 sq. M out of which there 
should be 1Q% seats of total strength i.e. 60 nos. 
In reading areas one store and toilet. 

xvi. The assembly hail should be provided to accommodate 
60 % of total strength of college i.e. Minimum 
floor area 180.00 sq,m for a college of 600 
strength, As for as possibl. it should be very 
near to the main bntrance of the college 
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xvii. An area of 3 acres for individual intermediate 
college should be provided to accommodate one 

field for each team game and one rare course in 
rural areas. 

xvlii .For utban area college* a sports and games centre 
should be provided for a number of college. An 

area of 10 acres should be provided facilitate 
all games including one swimming pool. 

xix. The stair should be provided in accorda.nceawith 
the table 2.4.8.1, 2.4.8.2 of this report. 

xx. i There should be minimum two toilets on each floor 
One toilet should be provided with one W.C., two 
urinals and two wash basins. However the total 
number of urinals should be provided 0 1 for 30 
students upto 300 strength, 0 one for 40 for 
next 200 and 0 one for 50 for next 200 and so 
on i.e. V urinals for 600 strength. 

xxi. Drinking water taps should be provided 0 1 for 
25 users in a separate encloser. 

xxii. The circulation area should be between 20% to 30% 
of the floor area. 

xxiai 	The floor area fo.r staff common room 0 of 2.00 sq.m 
Oar teacher i.e. 60.00 sq.m. should be provided. 
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xxiw. Principal' a office 25.00 sq.m floor area and 
General office 20.00 sq.m one office for accounts 
with 15.00 sq.m should be provided. 

xxv First aid and Doctor's room 15.00 sq.m with attached 
toilet. 

xxvi. C idance and carrier counselling room M 20.00 sq.m. 
offices for games,, N.C.C. and N.S.S. etc. 15.00 sq.m 
each, and, general storage area 0 4 to 5 % of the 
teaching area should be provided. 

N.8. Here all the recommended figures are in relation 
to the 600 strength of on Intermediate college. 

3.2 NEED FOR FURTHER RESEARCH AND TIMELY CHANGES 

This subject is very important for national 
development every individual component of the interSO 
mediate colleges itself is subject matter of research. 

it is further requires the detailed study 
and results of practical application of all the results 
concluded in this report, without these experimental 
tests the subject is incomplete, This experimentation 
will require the long time, expenditure and equipments. 
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The fields of Acoustic, thermal comforts and 
safety of structure require the association of other 

disciplines. The visual comforts, colour schemes etc.., 
are also the sub5eots to be added In the chain of 

studies. 

The fast changing technology and mods of 
society have the gre8t' impact on the -  systems of educa 
tion which requires the review of tese' studies from 
time to time to autteit the timely changes to these 
conclusions. So that this' study may help in nniltisided 
development of the society of that particular period 
for which it is being applied, 



124 

AREA RE 	IREMENT FOR A COLLEGE OF 600 STUDENTS 

Let 	there be 	20 sections in all No. of rooms 
4 sections (classes) XI & XII 0.75 x 4 	* 3.0 
6 sections (classes) IX & X 0.75 x6 4.5 
10 secttons(classes) VI- VIII 0.8 x A 8.0 

16 rooms 
16 rooms area 	= 16 x 37.1 598.6 sq.m. 
3 Laboratories 	=51 	2 3a 171.00 ( 	y, Chem . , Bot . ) 
Storage 	25% 43.00 

Assembly Hall 180.00 " 
' Library 205.00 
Staff room 	_ 60.00 
Principal's office 5.00.. " 
General office 35.00 N 

First aid 	and Doctor 15.00 
Guidance and counseling 20..00 

N •C.C. and 	Games 	etc. ! 30.00 w 

Stores 40.00 N 

Toilets * 40.00 a 

• 1493.00 Sq.m 
Add 	% for Structural purposes 368.00 p 

• 1861.00  0 

Add 25% for c rculation 460.00 

2421.00 " 
Let the coverage 	be 	25% 

Total 	Area of 	college site 9684.00 sq. gyp. 
This 	equals to 	2.23 Acres say 2.5 acres. 
& For 	Play fields 3.0 Acres 

5 5 acres.  
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