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PREFAGCE

| The fost expansion of educetion during the last
twenty yodrs could not allow the Architects and engingors to
peep into every channel of educational bulldings. Intermedlate
tollege ‘buildingi axe one of iha Qictima of the fact speed of all
ktbdt of davelopnent. The Lend shd Building recuirement of
Intermediate Colleges of Uttar Pradesh need a thorough
study and ‘reanrch work for the qualitative impmvgmmt'of
0du¢a££en and educational system., The author started work with
study of exint&ng aitﬂtum of colleges. Almost thirty colleges
have beeti vigited for discuscion with the tedchers, aiudintt
and  administrators to get thelr opi#lon in relation to the
sbove subject, The availsble dats hag besn ¢ollected in the
vfama of performs prepared for tha purpose, The suxvey
‘data could be availsble from thirteen colleges. Out of
which after computing hag been cited in this report for

elght colleges. The opinion of various parsons related



to the Iintermedliate colleges the results of surveys
results of reports of various committees, conferences snd
reseazches have been brought to & compromiss to get the
results practicable.

The zosults in the form of sasy expressions and
direct figures, (whexever possible) have been expressed,
The pnf«cu&nof these norma stil)l recuire the testing,
by appl;iinq those in practical field which may require the
further modifications. At present thess sxe the ready referen~
cos to make etsier the work of Architects, Planners and

Enginesrs and Bducstionists xelated to this field.

b
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CHAPTER

INTRODUCTION




1.1 THE PROBLEM

INTERMEDIATE OOLLEGES

BUILDINGS AND LAND STANDARDS
WITH SPECIAL REFERENCE TO MEERUT DIVISION

The objectives of this thesis is to work out the
standards for various requirements of educational builde
. ings into its sub dtvisions'és classsrooms, laboratories,
Library , Assembly hall, common rooms, offices inecluding
outdoor activitles, tollets and ¢ irculation etc. and the
land requirements for the Intemmediste Colleges in Uttar
Pradesh. The standsaxrds in the form of ready references;
which will be helpful to the Architects, Englneers and
Administrators in ietting up and designing ofnew colleges,
expansion of existing High Schools to Intermediate Colleges
and improving the existing c:olleges.

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

The fast expansion of educationai flelds and
facilities in the period little over semester of a ,
certury of our independence has increased over expecta=
tlons out of educations. There is cogniziable over
crowding and political pressures for admissions to lesser
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qualified, The students unrest frustration and disture

banées have become as Lf normal routine matters,

In order to overcome these nhortcomlngs and
quality re-instatement three pronged impmvement is
called for : R |

1. Allotment of adequate funds,

2, Physical plané with environment,

3. Quali.fy imprw'ement of teachers.

It is imperative that these bettemments should
be parallel and hand in hand with developments in other
sphexres of the National advancement.

1.2 THE THOUGHTS

‘rhe provision of adequate education is largely
recognised as a healthy means, to the multidirectional
development of the society. After the _independenge of ourx
countyy the imparallel walj.'tgtive expangion of educafion
took place in the last two decades. It caused the high
rate of growth of swdohts population and dilution of
quality of education. In the past, several leaders of
education , theught and took the stand that, the
quantitative expansion of education mist preceed the
qualitative improvement.

The most important consideration is the correct
und erstanding of educational requirement, ecqually important
1s the type of education, that will help the students to



3

develop &ccording to their ability or the field interest.
It recognizes the responsibility to meet all the educa-
tional needs of the students and to make them competent, to
do their share in supplying the demands of the soclety ofl
which they are to become a paft.

The first Prime Minister of India shri Jawshar
L2l Nehru said, " we reqﬁiwe such type of education, as may
. give us men, able to carry out én uui ﬂnétlonal programme
and ful fil the social aims of'free Indihﬂ.

The president of Indis Dr. V.V, Giri emphasised
on the function and need of education, " Education is
essentlally a socisl function, and the measure of good
education 1s the sense of sociel regponsibility, it
inculeates in the minds of the pupils®,

“Bvery child in India_is  free to have the educa=~
tion. Free education upto VIII &s availsble to child. It
may be a distant ideal in view of our limited financlal
resouxces, but it should be our constant efideavour to
improve our schools and.metbods of-teaéhing.' Dr. V.K.R.V.
Rao Union education Miniéter said, * Unless education
1s taken as a key input of development the nation would
not reach its cherished goals.*

Moze emphagis is being given for the qualitative
improvement of education since the end of third five year



4

Plan. The students unrest and frustation of education

youth has increased the seriousness of the problem.

The chalrmen of University Grants Commission,
Dr. D.S.Kothari stressed on new educational pattern and
.system based on the resoﬁrceg available in country instead
of an imitation of the educé_ti.onal systems of advanced
"nations., He sald, * The per capité; expenditure on ;educa-‘
tion in India is Rs. 1.5 ‘and in the U.s. Rs, 4,000 in 1964,
This gulf would grow fulrth_er with time when India Aa'pent
Rs. 30 per capita on 'gducat-z‘.op., the Ameritan per capita
expendituxe-might,be Rs.-;@,ooo. The remedy theieiore,
lay in evolving a different basls for the Indian Educa=
t;onal system®, He further said, that the -spiralling_ |
triangle of sciehce= Technology= pfoductivify whlch forned )
the basis of progress could mean dest:cuctionif a fourth

corner of wisdom and humanity was not added.

Prime Minister Mrs. Indra Gandhi urged the peoplem
" It is not enough to memta}.ly,' train the young, They
gshould be trained in such a way that they remain students
sll the time for lesmning and Aincuming®.

Chief Minister of U,P., Mr, Kemlapati Tripathi
seld in the inaugural speech of Seminar on Education in
1971 at Lucknow,*The crux of the problem is, what kind of
men we need ‘for'a. goclety we rwanlﬁ to build ? should there
be any further expansion of educ&tion? and what should be
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the aim of Bducation? ¥ He sald that even the basic
education system had failed, state gpvernmeﬁt is spending
Rs. 70 crores annually for such education. Over two and
a half lakh students appeared f‘ov_r the high school and
Intermediate examination in 1971, of these over one and

a half lakh students either falled or passed in third
division, | | .

The education Commigsion report é.ays, * mn inten=-
sive effort should be made t raise standards ¢ontinually
for all stages of education, In crderrtojra'ise standards
it is necessary to secure bettér caordination between
different stages af education and break the igolation m
uhich educational insti.tute generally function. From this
point of view Lhiversities and colleges should assist
secondary schools in improving their efficiency through

a variety of meagures®.

'_The education from elementary to University
postgraduste and on to doctoral level. The connection
between the base and apex of the pyramid has been clear,
in 1ts recommendations . Our secondary schools, despite
the secondazy education commission's reiteration that
the secondary school must be treated as a terminus for
the great majority of oux smdents, continue to pian.
their curriculum and teaching in the earnest hope that
majority of their students will go upto Universities.
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Yet there is no dialogue between the University
or college on the other hand, and_the secondary or elementary
schbol 4n the other. Between University and school is great
silence. Between the University professor and school teacher

is a qulf in status, emoluments and respect.

| william Carr in his address to the delegates at
the continental meeting, Philadalphia, 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 subtalé, but very important new emphasis on quality.
We have been preoccﬁpiéd in the past that ewery 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, Adﬁinistratively it involves starting of new
institutions many of which may not have the necesséry
material and personnel requirements and all of them
will have to slowly estsblish the right traditions.
Enrolment on a wide sgale tends to change the blance
in the parent pupil school relationships. fhe needs of
educafl on for democaracy and education in fastechanging
soéiety entall a reorientation of objectives which raises
the cquestion of defining what quality education means
and how it could be achieved ?
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% W TEACHING WHICH REALISES T THE HIGHEST DEGREE
FOSSIBLE THE EDUCATION PURPOSE WHICH IT IS '
CALLED UPON TO SERVE."
The conditions with which the sbove said cuality
teaching is influenced includes @
{a) Teacher and the methods of teaching and professional

growth of teaching.

(b) Cuest for learning in students.
(c) ~ Administration and organisation.
(d) AMaterzal facilities and requirements
‘(e) The place of cocurricular activities

(£) . Relationship of parent school and the future,
| ~ with the present education, | |

The education centre may prove success in achieving
the duality education, vhile all above factors are organised
in such a discipline, which creates the environment for
well rounded growth in all phases of thsical, Mental.

social emotional and moral development.

' All these factors influencing tﬁe teaching may
be,gruuphed'< into elements of Scoigl and Fhysical
Bnvironment . If we think of the past, the traces and
the descriptions of NALANDA and TAXILA tells us the

importance of social and Physical en#ironments in relation

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

OCTOP) .19634
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to the education, In these institutions not only the
mode or system of education but the teacher taught rela-
tionship existed very differently and béyond our normal

comprehension.

The Bnvironment is a complex vari'able, effected
by a number of forces, which are complex in nature and
behaviour. All these forces varying in nature and magni.
tude, put the positive and negéti\re pulls on to cause
the unequilibrium of elements of environment, which keep
. the minds of teacher and taﬁght both, under the varying
stresses and strains effecting the search of knowledge.
All of theée foxrces are being increased in numbers
which are in direct proportions of the developrﬁent of
science and Technology or all the creatiohs of men, In
the times of NALANDA and TAXILA , the will power of
men to-wards the educational gains, was étronger in
comparison of today's . Now the willpower have been
divided into a number of forces of different nature and
fields of sclence 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
environment, It seems impossivle to educatd the yout!i in
NALANDA & TAXILA 1like environment or to create those

environments in thig atomic age., One can argue in opposite
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side of 4t but there is no doubt about the fact that our
economic conditions do not allow us to think of those
groatv centres of learning for all, if the age group of
leaming , If not the ideal we should make a constant
effort to achieve the maximum possible from the limited

vegources available with us,

The educational concepts and philosophies largely
‘determine the building pattern and the educational emedrone
ment, which governs the extent of facilities required
to meet the educational objectives. Several approaches
have been made to translate these objéctives into ccncréte
shapes, They have ¢reated reactions of different oxder.
The provision of environments is the most neglected
agpect of our educational establishment. Environments
both of the interiors and exteriors have o play a signi-
ficant 1role in legming and teaching # No aspect of school
Education has_,sﬁf,fered more by neglecte than the piovision
of suitable school bullding®, A Large number of primary
and secondary schools in the country did not have buildings
of 'ﬁ:air'own and were housed in totally unsuitable pre~ |

mises, Thought the expenditure on education has been

# Background mowtes of Annual Convention of the Indian
Ingtitute of Architects 1970, Roorkee.
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increased from Rs. 153 crores to Rs. 822.66 crores in

the fourth five year plan as compared to that of first
five year plan, Though several thoughts, spproaches
conc‘epta and technicues have been developed during the
last few years to solve the problem of schooling, yet
remaing a challange. The &ncrease in students enrolment
expected seems to be peyond “t.he financlal resources of
our country to fal#111 the educational objective in builde
ing forms. Such conditlons wili certainly compell, to
increase the use hours of the éducational buildings, which
_are doing many of the colleges and schools, The classes
takes place in two .shifts in day time and some times

'in the night houra also, Let us not bund the new educa-
tion centres in bulk without due consid erations of all

. 'environmental factoxs. but a few, with the real environment
“ required _for qt.xa,‘lity'educa_tian., 'lh.is will require the

| | A‘réhitects Eﬂgineers, Educatibnists and Administratbrs

to work together . At the same time we cannot ignox:e the
"economic conditions of our country but the economy in

the buildings for’ education, cannot be regarded as an
En&e;ﬁend'ent problem., It is concerned just as much with

the puple's education and the environment as with the
structure, The aim of school planning should, therefore,
be to achieive 2 tr&lateial ‘balance between the three
capital E's of School Planning, sducation, Environment
and Economv. ’
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1.3 IMPORTANCE OF THE PROBLEM

~In our country the educational programmes have
always lagged behind, from the advancements in science
and technology. The entire'z:eeponsibuity » goes to the
l'ack of pioper énv;tronment 1n all fields of education,
Almost negligible importance has been given to environment
elther at micm or macr o level. our administrators and
educationists could not think of the pmper atmosphare
for suparior exchange of knowledge between the t_eacher and
£aught. The economy could be the mogf important and
independent objective but not &t the cost of the future
of youth”, ~The cost savi.h‘g and negugence of snvirons
ment foé educaﬁon, has lead us to pi-ésent chaos, as
teacher finds no place of.'so'lance for. his dejections, stie
dent finds no place "tO‘ subdue his dissatiafactidn. The
parents find educational 'building as cquarters of cbnﬁno-
“ment for their wards. The smdents_ mob find no place
to be' spared, in ﬂieir, Vvend'ailem around the ingtitute
ional huil_,dinés, they have more to hate, nothing to love
and réspect and degtzay them with vvi.gor and zest. |
Masses feel what else they could do ? Students need to
come ot of thig stage of dislike foy buildings and
fxustratibn for educa'cion. By adddng and © adorning

# Art Objects as enukmnment settor- by Prof. G.M. Mandalia.
and shrli R.K. De, Indian Institute of Architecte
Convention = 1970 ,» Roorkee.
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the environments with artistic touches, refinements of
art offects, addition of sculptures, improving the lande
scape in addition to the physical comforts etc. could

ald in this ,éndeavour to provide avenues for leaming
with love, care and respect for the school, college
or University, where teachers and taughts are engaged
in pursuits of learning and advancement of knowbedge for
the good of the natione and well being of the humanity
at large.

If *o think of enviyonment at Macro and Micro
levels, _SHANTINIKE‘I‘AN is one of the most outstanding
and accomplished efforts"s Qipudev Rab;ihc'!:r& Nath Tagore
was not only satisfied by the compus léycui; s design of
shantiniketan under the advice of Sir Patric Geddes, the
orderly tree plantations, and decorations on buildings,
but had provided street furniture and classroom furniture
_in, 8 liéely_ and befitting manner., The sculptures of the
small and large size with themes of realistic, abstracts
and mass expression type wi,th'minlamre_- building -models
of our cultural hesitage . The Iimpact of knowledge,
development of culture, impetus to patriotism , pride for
tiae motherlahd in its multifaced aéhiwement had such
a vital contribution in India and abroac in general and
on Bengal in particular that it out weights the contri. .
bution of all other institutions put together®,

if we think and seaxch deeply, 1t will be found

out that education centres having environmen-ts surpass
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hundreds of educational estsblishment of more buildings.
what constitutes a Areally desirable environment is 8
subject of research itself. Every school, college and
University cannot become SHANTINIKETAN, but could be the
a@m of our efforts, while thinking of any education

- cantre,

The secondary stiagé of eduéat&on where the
student s full ef'potentials énergiés and all the
deVeloping pawers, gtanding on the threshold of life.
to select.his own way and activities; und ex the pressure |
of aaqquilibrium of number of mltidirectional forces.

A minor changa of directionor magnitude of any of these
numexvﬁs forces may reault a diversion in the path of
life. These forces may be the impact of mxmunding higher
and lower educations attached moving cross fgrgia _
lization of various divsdiplincs, 1ike 'science,'_Arts, ,
VGOmereé ,”Agxiqulfﬁra and Home Science etc. Buither.
the impact ofp_Cchu¢at16h,andvage groups, impact of
system of teaching and examinati‘ons , teaching aids and
teacher ’_';téuéht_. ratlo. The 1mpa'ct of health development
and recreational facilities, impact of hostel 1ife,
. impact of memgemaat and economic conditions educational
centre, its structure, spaces and’ their ¢haracter,
- maintenance, visual and thermal comforts etc., and the
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impact of future prospects form a comprehensive totality
to be given due 4importance. |

All these factors needs a deep study by the
experts of respective flelds, Evexry factor cannot
bé students by one man, ngp.i.ngv in view the limitatq
ions of 'time.' finances accuracy of the date available
~ and the knowledge, the topic here has boeﬁ taken precisely -
 of the Architectural field with due consideration of |
other related aspects directly and indirectly concémed
with it, The field of the studies has been limited to
the plane areas of Meexut division only i.e. BUILDINGS
AND LAND STANDARDS FOR INTERMEDIATE COLLEGES, WITH special
reference to MEERUT DIVISION,

In the import;ance of the envizonmental factors,
effecting the physical, thermal and visual comforts will
mainly depend upon the building components and the
gpaces created to, perform the teaching activities -
successfully., The teaching and leatning précess at Inter-
- mediate level changes ité_mode‘ towards the lecturing. |

‘To make this lecturing a successful aquality teaching,
the importance of x& calm and comfortsble physical
sfu:_r:anding‘s mcreasés to a higher degree.

To fulfill the land and building recuirements
of the mcréasing numbers of colleges to be at par with
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speed of national development in the fleld of education,

Every one of ihe technical and educational perso=
nnel cannot be the expert and speciaiized Architect in
the fleld of educational building designing., These
standaxds will be of great help, while thinking of
- expansion of the old or the establishing of the new
colleges, to those personnel concesned with this fleld.
Thege standards will be the ready references for
ac‘hiieving the ’p:vop&:': ‘environment for colleges, The
stahdards will be helping in finding ocut the actual
financial recuirements of new establishments and the
exp'ansj‘ians in éa_sia_r ways, whereas we can'make use of

the computers also in easler ways.,

This problem is of national importance from

| every angle of considerations. National building organie
sation has made some efforts in this field., Though the
space recuirements will not be mich effected by the
localities of the colleges, but the feasibility of fula
filling these recquirements will diffei from place

| place and also oiffecte_d by the climatic factors and time
scale, The chsnging ways and means of teaching shall also
effoct the recuirements and will need a per:lodic#l’ |
changes and reviews. This needs the division of the
nation in different educational =zonhes. A zone may be
defined by these similar and diswsimil.r conditions of
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climete, geography and the availability of the materisls
for building constxuction. In our country education
is primarily the state Governments responsibility, the
Union Government coordinates at higher education

and takes steps %o ma&ntaiﬁ itandards in respect to
researches, sclentific and technical education thiough
U.G. C. at undexr graduate and postgrac'iuate.- The
Union Government also coo;z-dinam other sections

of education through central advisory board of
education. It lays down general educational policy
fomlates aims and objectives, asses the prevailing
position and. draws up mﬁxre-plans . Through |
four standing chittpes dealing with elementazy,
secondary, University and social education,

The education commission under fhe Chairmanship
of Dr. D.S. Kothari in (1964-66) made a recommehdation
for the uniform system of education fhrwghaut the
.country@- E'Ven' then the .stat‘es are following the
different systems of pre-university education.

The Ministxy of Ed ucation has considered
the starting yesr of education ecuivalent 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 c;ass of Bihay
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is pre-high school and XI class of Maharastra is
High School, XI dbass of Delhi is Higher Secondary
but have been esquated to each other.

The education Commission recommended the
12 years pre University education and then a 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 at the primazy
school. There shofild be an équi\(alenf examination
in 211 the ,s‘rl:antes~ at the age of 16 years i.e.,
after 10 years of school education. This examination
should be con_duct‘ed by an external body, and be
called High School Examinatian. Theie should be another
~eimilar examination at the end of 3.2 years education.
After qualifying this examination at the twelf'd\
year of education should be consddored the minimum
sducational qualification to under go a2 three years

degr«e course.

At present a number of states are following
the Hi.gher Secondary education pattern i e. the 11
years educati‘on as the basis of first degfee course
while others are following the .Intexmed,iate'educao
tion patfem 1.e, 12 yesr educat__i-onv as basis of the
first degree course. At vdegme level the Univer~
sities differ from eaéh_other_ by _having»different
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durations for degree courses, some have two years
degree couxte‘ahd others have three years degree
course (Tsble 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 have been further expressed in |
two stégea each i.e, Lower and.uppe:: gtages or
Junior and Higher stages, related with the years
of education respectively 1-4 or 1.5 and 5.8 and
6-8 , 8«10 or 9«10 and 11~12 which 'ai;e called the
‘classes or the -stﬁdy year (shown in Table 1.31).

1.4. THE MAGNITUDE OF THE PROBLEM

_ " In the beginning of fourth f:lfe year
plan there is one secondary schboi » 9 Junior Mgh
scﬁools and 28 primary schools within a radius.l of
5«10 miles. There are 26,000 secondary schools
in the countzy out of which 14,000 are in Rural
| areas,® U.P. Belng ‘t:h-é largest state of the countxy
has maximum of thesge ,secqndaiy schools called here
as Intermediate Colleges. There are about 400
intermediate colleges in Meexrut Division, nothing
haé,been, done in the field _o_f,reséarch about the bulld~
ings, space requiremerit or any of the physical factors
of the environment, This is the high time when this

* Report of Education Commission 1964= 1966,
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thing mist be thought carefully. This stage of
education is 8 link between the school and University
education, Thds bridging stagb of education has its
directional importance, which may lead the innocent
chndhodd towards the either parth of ¢constrction
or destruction} | It igs the age, when the valuable
intellegtuql déva10pment takes pléce«vsuch development
starts a‘t. the age of fifteen years and tends to
maturity at the age of twenty five or thirty. 1t is
the age when the ehildhood changes to youth.

Most of the regsearch organisations have done
a iot of wrk in the ficld of Primary and Univem!.ty
education and its environments, several agencias
have tried to give standards for the land buildinng
recquirements etc. The important stage of the 1ife of
the youth has not been given due gongiderations to
provide the proper environments at secondary and
Intexmediate Jlevel of education. These are the
envizonmental reactions which are being reflected
by the yough of the nation, thBugh their activities,

The objective of the secondaxy education
in the fourth five year plan has been mentioned as
followé - . : |

"Fourth Five Year Plan will ’be to enrich
the content and improve. the quality of secondéry o
education . Detailed district plane will be prepared
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The expected increase in students populatiori in fourth

five yoar plan in classes IX to XI 4is 3.1 million,

The detailed
from 1960 to 198

increagse in nunber of students

Claéé. Nos . bf,sfudents' in Miilions
in 196061 1968
leV 38 . 85 .5
VI « VIII 6.7 12.3
IX «XI 3.0 6.6

The qﬁality, teaching needs the eﬁvixénme‘nt, and

the environment is very mich related to the physical

factors of the edncatienal centres. It leads us

. towards ;ﬂ-_\e fmportance

of land and building requirements

. of the colleges. If there is a college, there must be |

land. FPor this we will hasve a number of cuestions

to be asked ourselves

. Howe much land, where for

wh‘at' education (type) 92 . Similarly sbout the

buildings., The proper

reply will be the standaxds

in the foxm of minimum and optimum requirements to

‘start with end kept as constant guidance factors

for further developments,




1.5 THE SOOPE AND LIMITATIONS OF PRESENT STUDIES

All the spaces in a college may be divided
into several groups of activities like, Academic
studles, specialised studies, assembly, administra.
tion, library, physical and social acttvities, storage
and sanitary facilitles etc.

A The basis of each space design should be the
function of the activities to be performed there.
The class room_should be the functionof number of
seats to be provided in it, The léboratory design
should be the function of the performation of the
experiments in place of the number of students which
have to perfomm the experiments. |

It hgg been obsérved that most of the colleges
full of all activities and games are not able to attract
or c¢reate the interests in more than 15% students towards
the sports and games. The large open spaces and the
numerious play filelds are of no use to all of the
colleges of present time. Mogt of the urban colleges

- can get the success in its aimg, Lf these facilities

could be pxovided at one plaae for a group of colleges

The spacious 1aboratories, without equipments
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 ocut the focal length of

lenses as well as of Tangent galvanometers. Whil'o

the first one requires a tsble of not more than

120 cm x 30 ¢cm with a circulation space alaround

and in second case a table of 30 cm x 50 cm size,

‘The general size of the tables provided i1s 150 cm x 75 cm

for each experiment.

‘We need here a detailed study sbout the acti-
vities and its space requirements with the number of
student in need of the facllity and the use hours |
available easily per day, |

There is cértainly ‘a demarkable difference
between the environment of the class momé of
primary school and colleges. This change occurs
class by class, which should be well expressed ,
Theough environmental factors, so that the student
may realise his upgrading from lower class to higher
classes. |

Here the laboratories for physics, chemistry
Biology and class rooms have been studied in detalls
in light of the exis'ting condi.tions‘of the colleges.
At present the plingh area of the colleges building
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is the main criteris for further expansion of the
college and that too, some times shown false on

papers, just to get government alds,

. The formation of the standards will depend
upon two factors (1) the necessity of the space
or the covorod areas to perfoxm the activity with
proper environment. and (_5.5._) The financial capabability
of the soclety. | | '

These two factors up to certain extent will
go in opposite directions while calculating the
spaces, but there 1s a certain limit of lowering the
space need due to economy desired, !lhat J.imit will
need the mechanical areas m‘addition to that of
circulation areas. Similarly the ininﬁ.mmh possible )
volume of space as well as air ahd tolerable thermal
acousgtical 'and visual comfort and proper lighting
inside the gsafe structures.

- It is not possible to achieve the _id:ea_l
conditions, due to the required_ economies. Thexe
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 psssible
for‘ tho‘se who 1really reauire the spaces but well
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’eq'uippcd and with proper env:lionment‘ Most of the
colleges which‘hwe 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 dtgahizeré of which could coﬁtact the qualified
Architécts , before starting - the 'buildin’g activities
of college cénéémad. The covered sreas are not lesser
ﬁiaﬁ its aeﬁéi_ requirements in more than 7]5% of the
ol itgéé of Meexut divisibn. It is the. lack of proper
I‘locatian and organisatian of vaz-ious spaces and building
elements. The nght&.ng and Vantﬂ.lationa has not been
given due considerations . .sqicntif&eallv. o

In ﬂ'xe present atudy, all ﬁ:eso above mentioned
factors, hava been given due cansidorations withln
" the frame work of availability of varipus data,
" the methods of studies, 'edmibment technical know how
| and t‘heir present impo:etance. 'lhe reaults arrived at

of
have been given in the fom,\standazds. as ready

data available to the Architects, Engineers Educationists
and Administrators to improve the standard of existing
Intexmediate college buildings aé well for new establishe
ments. The success of these results may be very correctly
 judged through practical applications with the timely
modifications. | |



 GHAPTER I

s TUDIGES
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2.1 EXISTING CONDITIONS OF INTERMEDIATE COLLEGES.

. 2.1.1 General
Intexmediate colleges in Meerut division in rural areas ax:

situated between 5 to 18 miles distance from each other,

The suthor wvisited 30 colleges in this region. Most

uf these have singia'5tqrayed”at:u¢tures, with suffi.

clent spaces but unplanned. The professionals hsve been
haxdly consulted, whenever the,Architeét has héeﬁ consulted,
 that is merely to supply the drawings to get the aids from
Government or any other agencies,

There are hardly 1 to 2% aollagea‘mn by the Govexrn=
ment. These Government colleges have tolerable bgildings
and class rooms ete. but not planned properly from
orientation considerstions or otherwise. The rest of the
colleges (98 +o 99%) are mn and managed by‘public
arg&nisét;ana; Everyvhere the menaging committees control
all the acﬁtvitlesAOflthe_colleges without having any ex~
perts as xepz:esQntati\yes,of any field., The xules and regue
lations are frecuently moulded to sult them. These
public colleges are Government aided, ,‘the cxriteria of
sanctioning the aids is very flexible. There 15 a common
practice of getting alds sanctioned for one purpose and
to utilize that for 'o-the:c parpose. I unofficially is
surprising to know that out of the sanctidnad grant the



colleges get 80% money.

As far as the land is concerned. There is
hardly any college in rural areas, which has not got
tbe sufficient land. In urban areas sbout 60% colleges
have sufficieni land and buildings., when we see the
buildings Ln.deta_ils. most of the colleges we will
£ind inadequate lighting in class rooms and labora-
“tories. |

Most of the colleges have ;1::-12! wide
'vex‘:ahdahs, the helghts of class rooms are 14' to I8¢, The
‘yoofs of verandshs and class rooms etc., have been
;cq_r.ist:cucted at different heights, Generally the
shape of :the building plans are predecided by the |
_ mghaging authoritles like, E.H.T.L. C [0 shapes from .
English alfabets, Most of the rooms in a ¢ollege
building are of some dimensions and with same gize and
numbers of windows, having eqial and similar louvers
and sunshades, Lriespective of their function and
orientation etc., Mostly colleges do "not spend adecuate
money on maintenance of the buildings. The iawas and
open spaces in majority cases are adeqﬁate but without
proper maintenance.

Most of the c¢colleges never felt thé need for

‘ providing boys and girls common réoms. Thus the students
are being _indiréctly forced to spend their lieser times
either on roads on in ;awns of their éolleges.
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. The libraries with the colleges are not well
planned and well ecuipped., Generally the assembly
halls are used 8s libraries. A large nunber of ¢colleges
do not have the trained librarian even. The periodicals
and the new papers are not congidered to be the impoxre
tant need of the time and requirement of the educa-

tional centros. ;

 The laboratories are not well equipped in most
of the‘colleges. There,no_propex arrangements of demonse
 tration tables, stores, dark rooms etec. No consideraw
tions have been given to the requirements of the experi-
mental ﬁerfbrmances. The only factar'takan into agcount
is the number of students to be engaged in laboratory
for prtatical works. None of the laboratories hag been
designed to suit the space, furniture and other funce
t&onal activities requirements, of the experimahts,tb
be performed in that laboratoxy. A nunmber of»laborﬁtories
are under the tin gheds and do not have the sufficient
and proper located windows to achieve the required
1ighting cond1t1ons.'Ihe‘tables ete., have been provided
of the same dimension, irrespective of the functional

requirement of the different kinds of‘éxperiments.

A large numbe:hpf.cpilegea do not have the
proper facilities for games and sports. In the colleges

of yural areds  generally these facilities are not
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properly cared. They issue the balls, Hockeys etc to the
students to play in their own wvillages. Thus they do not
take care of mﬂintaining any flelds, courts and trasks_
etc.; at the college compasses. They get rid off their
duties just by issuing the games and sports articls <o
the students. The coileges in Urban areas are sufferer
of non availability of proper lands, but not to a

large extent in number of colleges., The girls colleges
elther do not have the games facilities, The percentage
of the college participants in games and sports does not
exdeed 20. In most of the colleges this percentage lies
between 10 and 15¢

The offices of the csolleges are not located

at appropriate positions. Some of the colleges are

using the  Verandahs as the offices, even the office
for the Head of the Instltution is not find to be in
good c§n@itions;to_fulfll_.the space, t&nction, dignity
of status and other required necessities. The colleges
have not given any importance to N.C.C., A.C.C. and
'P.SsD, N.S.8., Scouting ete. to provide the spaces

for office and stores etec.

Students guidance counselling and medical
facilities, recreational and common facilities have
not been given any importance at thig level of the

education,
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The econditions of the tollets 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 stalrs have been provided, those
are not properly designed, therisers of the steps and
the width of the stalr cases does not suits to the
desirability,

The cycle stand is a very important element
of the rural as well as of.the urban ¢olleges and
this has haxdly been given any importance 2t the time
of plauning the college campus,

2.2 EXISTING CONDITIONS OF INTERMEDIATE COLLEGES

2.1.2 Parti;ul#r,cases and the Regults of the Surveys
Conducted by the Author

‘The suxveys conducted (from June 1971 to
October 1971) of a number of éclleges in connection
with this study. About thirty colleges were visited
at various places of meerut division, in Rural and urban
areds, The data information in the form of performa hasg
been collected from aboﬁt' ten colleges odt 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 coilectéd. Data about the number
of students in the last five years class Wise, size
of class rooms, openings, laboratories, library, assembly
hall, offices and facllities for games and percentage of
the students using those facilities have been recorded. The
following are some of the useful results and deta which

have been arrived at .

The subjects of study in Meerut division in general are=

High School

Intermediate
Hindi Hindi
English English
Sangkrit ganskrit
Undu Urdu
Mathematics Mathematics
History History
Geography Geography
Economics Economics
Blvics Civics
Arts Arts
Agriculture Agricul ture
Selence Sciencel Physics

| chemistxy

Blology

810109yl 2oology
Botany



Home=sclence
sociology
Misic
Painting

Commerce

31

Homesclence
sociology
Music

Paintin
? Banking

fshorthand &
Typing.

- Commerce

The data which have been collected and expressed |
here is about the following c¢olleges =

*

1. Rastriya Inter College Shahpur
2. Jaﬁté, Inter College Sagpoorpur Khuxd

3. salima Inter College Salawa

4,  D.A.V.Inter College Mizaffarnagar
5. V.V. Inter College Shamli

6.  Govt. Inter College Mizaffarnagax
7. D.A.V. Inter College Budhana

8. A.N.S. Inter College Sardhana

* The serial number with the name of various colleges,

will indicate the name of the college 8lso wherever

Used further in this report,
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- TABLE 2.1.2.]1

THE AVERAGE MAXIMJM AND MINIMJM NIMBER OF STUDENTS
PER SECTION

%:\8' VI 4,,v:r.; v | o x| x| oxm

Colleg | |

. 34-43 | -4-33‘.-45 36;48‘,42'-4‘7 36w44 3443 1652
2  30‘-4.1.. -:aia‘-.av- _.'37'-47 56;45-34,3“7 B30 - 29+30
3 36e48 /42 34edl 4459 3482 18-2  11edO
4 36-:-39 é&sé 34-42 3342 35-46 38-43  38-49
5 42046 4867 4961 56-61 ST6L 5160 5964
6 38545 3847 3B-44 2846 25wdd 28.-36 1830
7  35-43  30m43 3143 36~4$ 3‘)—46 41-49  39-50

8 46eB6 49+53 42454 33w72 3365 17-30  13.26
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TABLE 2.1.2.2

TOTAL NJMBER OF SECTIONS AND CLASS ROOMS YEARWISE, RESPECTIVELY

‘Number of

Year ‘
196667 106764 1968=69 | 1969«71970+71| 1971«72| Labora-
Cgléle- ~ ‘ ' tories

2 |'x» | o
0
24

&

. Sec.
g .

-sﬁcg

3

22

22 22 | 23 20

Rooms

s eel
% §
b4

Sec. | 1B | 13 14

ks k » 48

Rooms | | | 16 16

) sec | 3 | a9 Avéo' 90 | 39

e ROOIIG ‘ _ ~25——28—23
see. | 33 | 38 | s | 3 | 32 | 3

~———RoomG-—35— 39 40 a0 20
Sec. % 16 | 16 16 16 16
Rooms| 20 | a0 [ o0 | o0l so -l
sec. .| 34 30 30 | 2 jé7 .

B e
B
B

Rooms | 31 31 | 3 31 | 31 .| 3
sec. | 20 0 | a4 | 2 | 23 .

Rooms| 32 | 32 | 32 32 | 32 | a2
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THE STAFF STUDENTS RATIO AND RESULTS IN PASS PERCENTAGE IN
SCHOOL AND INTERMEDIATE EXAMINATIONS RESPECTIVELY. |

HIGH

i1 High School result in %

1i4. Intermediate result in %

Yeaxr #| - o a ‘
Ty | 196667 | 6768 | 6860 | 69-70 | 70-71| 7172
ege ||

* ‘ ‘ ‘ ‘ . 4
1 2.9 2.2 29.7 33.3  30.6 34 .6
114 43.0 62.2 48 .0 41.0 40.0 -
141 - %.0  33.0 50.0 68.1 -

¢ 19 0.8 2.3 2.1 2. .
it 44 48 45.0 42,0 67.0 -
iff  36.0 41 42 40 35 -

i - - 28 %.7 % -
ii - - 62 46 50 -
iff - - 36 50 45 “
i 57 74 39 45 53 -
iiL 41 86 52 33 43 -

i 2.5 2.2 29 .6 30.8 30 33.8
14 45.6 37.5 45.2 52.7 55.0 | -
iiL 375 39.0 42.0  45.1 45 .0 -
I 15.0 14.2 14 .6 16 .0 6.4 28,0
i4 81 84,0 88 .4 80.0 77 .5 y

1 2.8 2.4 7.2 %.0  31.5 =
418 61,8 73.8 63.0 57.0 50,5 -

¥ 4.2 310  30.7 31.3 ©  30.3 -
\“’, 65 05 61 05 60 00_ 65 00, 64 .0 -
iy 60,0 77,0 71.0 64.0 60,0 -

# Refer 4 Teather student ratio



TABLE 2.1.2.4

3%

FLOOR ARpEA PER STUDENT (SEAT) CLASS ROOM AND AREA OF

OPENINGS 1IN PERCENTAGE OF FLOOR AREA

00110999 1
1| 2 | 3 4 | 5 6 7 | 8
Par‘d.cularsl , '
Area/seat sft. 12.5 12.6° 12,5 15.0 196 155  13.1 14.
sqmi.2® 1.26 1.25 1,80 0,96 1.55  1.31 1.4
"%;'20,9:,,1‘;’* 7 10 12 12 116 134 9.3 16
| TABLE 2.1.2.% o
LABORATORIES ~FLOOR AREA PER STUDE-NT |
Col ages......) ‘ 1" » _3 ‘4 5 6 7 g
| Particulars], 7 - s _ -
Physice sa.m 2.56 5.12 2.4 3,14 1.76 1.6 - 2.66 3.6
Chemistry * = 2,30 4.72 2.4 2.5 1.7 1.66 - 2.66 2.7
Blology » 14 6.0 - = 23 17 16 - - .
TABLE 2.1.2.6
mmxzs « TOTAL FLOOR AREA AND NJMBER OF VOLUMES
OF BOOKS |
Cellegos —» ) - :
1] 2 3 4 5 6 7 | 8
Particulars|| ,
Total area o o f o | .
sq.m. - 490% 28.8¢ 120%  188% 105 = 45 150% 67.6
v“gﬁ;:g“ 5935 15000 3258 14495 10000 8000 5508 8B00
| Nunber in
of toial ser. 0 12w s 9 1.5 13 14
using Lib. ,

# Assemblv Hall ia& heina m,.;.q 2o *iheane



TABLE 2.1.2.7

ABMINISTRATIVE AREAS AND COMMON ROOMS ETC.
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Areas in Sq.m.

Colleges

Particulars 1

7

8

Pringipalts
Office 140

Staff's 500
~common room

General office 140

‘Boys common
room -

Girl's commonh
ro0M . -

Nunber of ’
soats in 14
canteen

Stores 500
Another offices

like games etc 30.0

Cycle shed -
for nunber of
cycles .

App. total :
number cycles 200
Total area of
college sites -
in Acxres 15

' ApPpP. strength
of college 1000

15

31.5

200

800

100
00

300

60

500

ziﬁ'_

240
15.0

15.0
30,0

300

1300

240

300

400

40

20

10

1900

90.0

240

500

™

120

550

64

500

13

1200

w0

" a8
240

48.0\0

€0.0

175

200

800
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TABLE 2.1.2.8

THE FACILITIES FOR GAMES AND SPORTS IN NUMBER OF FIELDS AND

APPROXIMATE PARTICIPANTS' PERCENTAGE .

Colleges -—>

Particulars 1 1 2 | 3 4 5> | 8 7 8
1. Volleyball 248% 1 3 2403% 2 1 1l 1
2. Bagketball 1 - - __ 1 - 1 -
3. Kebaddi 2 1 1 2 1 I 1 2
4, Football 1 1 1 1 S S | 1 1
5. Hockey - 1 - 1 - 1 X 1
6. Lawn Tennis = ™ - 1 - - - -
7. Races/ '

Jumps & 1 i O | 1 1 1 1

Throws , :
8. Participants ,

percentage 12 8 24 10 0 20 <) 10

# 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 prin'cipals of these colleges

favoured the lesser number of students per section

of the class. The difficulties being faced due to

- lesser number,of‘feachers in coilegé. Almost all the

| principals expressed the desire to have the number of |
.,studants below 40, the number 35-36 was favoured
more. Some of these administrators as well as the
teachers expressed to have 30 students in one section
and the ¢ollege strength of 500-600 s Under the control
of one principal is favoured.

_Most of the teachers expressed the views of
tudorial system, for intermediate classes (XI and XII
year). They were of the opinion that it is not possible
to check the work of students if it exceeds 30, in high
school ciasses (IX and X year) and 25 at junior level.

A fow 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 a number of intermediate
colleges of Meerut division, conducted by the Author
indicates the following = |



ii.

iii.

iv.

vi

39

There is a ¢ontinuous increase in the nunber
of students.

There is no upper limit of number of students
in a section, though the U.P.Board has speci-

fled the number of students for VIe VII « 35
IXeX = 40 , XI = XII = 50 per section,

The nunber of clags roomg and total sections

of all classes of the college do not express

»any»dafiniﬁe or well defined relationship. There
 are examples of’teacbingc£ 22 to 40 gections

in a college of 20 to 23 ci#ss rooms and 20

‘sections in 32 rooms too.

 The aimed teacher taught ratio has been recoe

mmendad,ii 1 2 20 in education Commission's report

1964466, The sctual position does not show
~ any considerable change in Bast years. It ig

very high in private colleges ¢.g 1 : 30 and

vlower,in G@Ve:nment,cpllegés e.g. 1 ¢ 15 =16

,ﬁhe,taaghax taught yatio does not indicate &ny

clear cut affect on pass percentage of students.

‘There are two interim stages, responsible for

the increase or decrease of the classes IX and

XI (High school and Intermediate). The first

and foxmost is the class VI, The strength ofthe -
co;leges is flltered out by the Board's '

examination, the local examinations are ineffective
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to the strength of the college.

" ALl the colleges take an step to be at eafer

side, they get the =zooms congtructed which may
accommodate any number of students, upto 65 and
70 even. The number of students specified by

‘board cerries no congiderable 1mpoxtancé practie

cally.

Though the desired teacher =students ratio
expressed by the Education Commission is 1 . 20

~ but in most of the colleges it is as low as
_low as _l 30,

 The laboxatoriéé_do not have any relationship

of floor area with either experiments to be

performed or the number of student to wcik there.

The laboratories for Physice and chemi stry hawe
hardly any physical differentiations.

The libraries are simply the books = gtores and
those too in multipurpose halls. The real
importance of library hag been neglected in almost

all the colleges.

In the opinion of the esﬁablishing and recognisging
authorities the offices and common zooms have
hardly any importance, so these have not been
given 2 considerable thought.in any direction,
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xiii. The toilets, stores and staeirs recduire the
considerations from the very basic needs of pla=

nning, design and norms etc.

xiv. The openings provided in class rooms have not
been given the scientific considerations of
imparting the required minimum‘ materiall
requirements for lighting at working plans.

xv The percentage of the students participating
in games and sports is very low due to non
avallability of the proper facilities, coaching

and environments.

xvi. It is very important to rethink and prepare the
étgndards for the physical facilities to be
provided in the colleges in the light of the

- present attitude of the development of the educae
tion of the society particularly towards the
quality improvement. if not the &ecognisatxon
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 OF HIGH SCHOOL & INTERMEDIATE EDUCATION
UTTAR PRADESH IN EDUCATIONAL CODE (1958)

The students in all secondary and primary
schools are classified accoxding to the stages and
instructions ag indicated below «

(2) Pre«.-ba.si.,(:: stage « Mursery educatioh
(b) Junior Basic (Primary) stage classes IV

(¢) senior Basic (Junior High School)stage
Vi. VIII

(d) High School 1IX = X
(e) Intermediate XI = XII

Recoghised' 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 ,Ed.ucation Department
of the State Government. |

11, pDistrict Board Ingtitutions are In,#titutions
. which are managed by a District Board.

1i1. Minicipal Board Institutions are institutions
which are managed by Municipal Board.

(b) Under Private Management .
1. Mded Institutions are private but recognisged
ingtitutiong which receive grant in aid from
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public funds, elther from the Govt. of
from the local bodies (Dist. Boands,
- Municipsl Boards etc.) -

i1, Unaided - ingtitutions are those which

recelve no asgsistance whatsoever from

public funds and differ from private

ingtitutions mainly in being recognised

by the Department.

For the superivision, ingpection and control of educa~
tional institutions for boys the state is divided
into eight reglons.

I. Region, Megerut,
II Reglon, Agra
IXII Region Bareilly
IV Region Allahabad

Region Varanasi

<

VI Region Lunknow
VII Region Gorakhpur
. VIII Region Nalnital.

Seven of these regionsg are under a deputy
Director or Education seperately with head quarters
at Meerut, Bareilly , Agra, A@lahabad,'varanasi,'
Lucknow and Gorakphur. Nainital region ig directly

under the control of a Regional Dixector.
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RECOGNISED HIGHER SECONDARY SCHOOLS

The courses of study 8re prescribed, for
clagses IX to XII by the Intermediate Board, and those
for elassqavvx-to VIII by tﬁe,dep&rtment and are the
same ag prescribed for Senior Basic (Junior High )

schools,

Every student shauld receive physical training
atleast three periods a week in junior High school
classes and two periods a week in Higher secondary
school classes. Studqats,whoth;l tq‘attend the games
for leBSAthanfaowpgrcent of the periods allotted foxr
the purpbse, unless they have been exempted by the
Head of the xnstitution, shall not be promoted to the
next highar class. |
Games Fees Choresble from Students
Class VI to VIII = 19 Paise per mensem
Classes IX to X «» Twenty fivé palse per mensem
Clagses XI to XII _Thirty seven Palse per mensem

va¢ept the scheduled caste students,

Thg .school Health Officers oer exwofficlio school Health
officers shall arrange with the heads of the ingtitu-
tions §oncexned for rewyulaxr medical inspection in
accordance with the rules laid down by the Public
Health Department. It is the responsibility of the
Head of the ingtitution to ensure that the medical
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history sheet is maintained for every student in the
ingtitution,

The timings at which recognised higher
secondary schools will open and close shall be deter~
mined by the head of the ingtitution in consultation
with the managing body, 1f any.

The minimum time.of instidctions, excluding |
the time devoted to recess shall be five hours twenty
minutes from Aagust to March and four hours thipty five
minutes during Summer« April, May and July when the
school is held in the moxning, The time of instyuc-
tion shall be divided into two meetings daily as follows= -

 Flrst 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 uptq the end of the time instruc¢tion.

Wo institution shall hold classes in double
shift. Institutions which are 8lready holding classes
in double shift shall have to discontinue the system
in the manner as may‘be laid down by the Directoxr.

The responsibility for seeing that the natuxe
and the amount of home lessons set throughout the
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-.1nstitutior are suited to the capacities of the students
" is an important pirt of the dutles of the head of the
institution and he should from time to time assure
himgelf that the teachers are acting in accordance with
~ his instructions.

| The head of the institution will 1imit the
Hadmisslons into anylclass or sections of & clags to
‘the nunber of students for which there is sccommoda-
tion in the class room, subject to a maximum classes
VI « VIII 35 gtude nts
I¥ «X 40
XI « XxII B0 :
1/ xésarVed for scheduled castes.
 Orxdinarily no student is admissible to class

VI until he has completed his ninth yeaﬁ.

Student shall not be admitted to any recognised
institution, if his age on 15th May following the date
on which admigsion is sought will exceed

Class of admissign Age
VI o 13
vir 14

v | 18
IX 16

X 17
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PRE REQUISITES OF SCHOOLS AND COLLEGES

l.
2.
3.

4,

Pre bagic stage or Nursary stage
Junfor basicv(Primarv stage)= classes I toV
Senior Basic (Junior High School)stagee
class VI = VIIX _
~ High achqol and Intermediate stage ciass IX=-XII

Recognition of senior basic schools may be granted

provisionally for 8 specified period not exceeding two

school sessions by the Iﬁspector of Schools provided he
is satisfied on the following points =

(1)

1.

whether the institution under consideration for
recognition is likely to meet the geﬁuine need

of the area m which it will be located, consider-
ing the pumber end suitability of the existing
ingtitutions ? |

In cagse of private school, what is £he constitution
and composition of the Managing body?

111, Sa=—cese=of Whether the financial resources available

iv.

Ve

are adequate for the efficient working of the
proposed institution?

Whether adequate facilities exist for teaching

the subject in which recognition is applied for 2
Whether the buildings and equipment (including
land) for the proposed school are adequate and
in case of buildings whether they are situated

in hyglenic surroundings and ere well ventilated
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and clean 7

v L. Whether the qualifications and pay of the teaching
staff are adequate.

vii. whether adequate piovision, fihancial or othexwise,
hag been made for prﬁviding vecreation and facilities
for outdoor sports to students and for the
maintenance of their health and discipline amongs€ _
them % , _v |

viii. vhether adequate provision, financial er otherwise,
has been made for the-ma;ntehance of a 1ibrary
and reading room in the school.

ix., Whether provision has been made for

(8) fine acres of cultivatable land eaﬁable of
being used as a school farm for teaching
practica)l agriculture to the students

(b} Agricultural implements, |

(¢) Adequate arrangements for ploughing and
preparation of soil and

(d) books worth atleast Rs. 100 on agriculture

ér allied subjects for tﬁe school librazy.

The admission to any class or section of a
class of a junior high school shall be limited to the
number of puplls for whom there is accommodation @ 12 sft

per pupil and shall not exceed 35 in numbers in any
section,
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Grant in aid to Recognised Institutions «

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 authoe

rised by Government to inspect it.

{b) The governing body of the institution shall,
unless specially exempted by Government, be registered
under the Societies of Registration Act XX=1860.

(e) It shall report any changee in the constitu-
tion of the governing body or in the office~bearers
thereof the District Inspector or to the Directo.

(d) - It shall furnish all information and returns
¢alled for by the Department.

(e) It shall make suitable arrangements for the
good discipline, health and recreation of students,
the supervision of boé:ders and for the sanitation of
the premiges.



50

(£) | It shall keep 21l the ac¢counts 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. |

(9) It shall not open an additional section or
close an existing section in any class without the

previous approval of the Ingpector.

The annual grant shall oxdinarily not exceed
one half of the whole tuitional expenditure on the
ingtitution, No chapges 'on account of management or
buildings and repairs, except petty reptirs, may be
included in the tutional expenditure.

Grants made for the purchase of sites, the
eractions, purchase, enlargement, improvement or
repalir 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
constxucted without a grant may be taken into conside

eration in deter-mining the amount of the grant.

No grant will be finally sanctioned until the
mandger certifies that the funds provided from other
sources are sufficient with the grant to meet all

claims and to ¢lose the account,

A manager.who has applied for assistance towards

the erection of a building, may on his own responsibility
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commence work before the question of the gxant has
been settled, without subsequent prejudice to his
application,

Grants no exceeding one half the amount given
or dbvised may be made for endowment of professorships,
lecturershlps, tetcherships, scholarships, laboratories,
workshops, miseums and other educational objects
on the following conditions «

(1) The éndowment shall consist of Government
~ securities to be invested in the names of trustees
approved by the Government.

(1)  The endewment must not be created from
moneys dqvi.}sed either dimctl'y or indirectly from

oxdinary fund or school income,

(441)  The trust deend which mist be approved by the
Government canveyancex. shall contain a provision that
in the event of the object for which the endowment

wag dreated ceasing to exist, 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 ysarly accounts to
the Director in the prescribed form.
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2.3 THE STANDARDS

Out mind relates the things with each other.
For this purpose there are certsin yardsticks or
units in our mind to measure the characteristics of
all the things. The measures of these yardsticks
become the standards while accqptable to considerable‘

extent.

The standa:ds.are tried and accepted measures R

or the laws made to govern self, .

walter Gropius defined the standards as
follbws - , - :
- ® That simplifled practical exempler of
anything in yeneral use which embodies a
fusion of the best of 4its interior form -
a fusion preceded by elimination of the
personal congent of their designers and all-

~ othexwise ungeneric or non essential features®.

o We cannot always go. on experimenting,
whatever has been tried and accepted should be adopted.

The standards are those measures which we can adopt.

(1) Standards provide the basis of comparison,

ii, Standards specify the performance requirements.
iii.  stsndards 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
confusgion, |

Standards for the uniform development of the
educational facilities may play its important role
in creating the ease in cachlieving the required
environmental conditioris; 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 VARIOUS AGENCIES

2.3.1 size of College

The size of the college recommended in terms

of strength of the students =

TOWN PLANNING ORGANISATION 750 students optimum
(Ministry of health) |
Ministry of Education U.K. 600 "
U.S.A. | upto aooﬁ" (existing)
Principals and Educationists

conference A 800 optimunm

National Bulldings Organisation 960 even higher in
' case of expert

| , management,
Central Schools (from 6th to
11 th class)
Buildings, A 720 maximum
B 480

240 Minimum



fommittee on plan projects

Delhi School Bulldings, . |
Govt, of India, 1960 650 students 16 sec.

1000 students =25 *

The size of the college in terms of area requirements

National Buildings Organisétion Min, 5 acres in all
‘ | Minimum 3. Acres (where the open

gspaces Yike parks
ete. available in
- nearby localities)
1.5 acres in addition to
above for the
future use.
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2,3.2 The spaces for various activities

2.3.2.1 Class Rooms

The size of class recommended in terms of number of

students«and ares per seat.

Total Area per
Authority No. of students seat.
per class. Sft  om

Ministry of Bducatlon U.K 30 16 1.6
Rules for schools in Italy 30 10,24 1.024
Director of Pub. Inst. Andhra 40 IR 1.1
Director of Edu. Delhi 50 - -
Madras Education Department 40 11 1.1
D.P.I. Asam - 10 1.0
D.P.I, Kerala - 8 0.8
D.P.I. Panjab - 12 1.2
D.P.1. Pendichery - 1l 1.1
Directorate of Education U.P - 12 1.2
Directorate of Bducation Tripura - 10 1.0
Conference .of Headmasgters of o

Secondary schools 40 12 1.2
Bombay Minicipal Corporation 45 8.8 0.88
Town Planning organisation

Minigtry of Health 35 16.% 1.6%
Experts Committee 1050 - 10 =12 1 ¢o 1.:
Council of Higher Secondary Education = 12 1.2
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Committee on Plant Projects

Delhi School buildings 1960 40 10 = 12 1-l1.2
Planning by E & OE 30 16 1.6
Planning higher secondary schools

(Reinholds Publications) 40 18=25 1.8 to 2

-Central School buildings : - 10 1

Schools for new needs (Reinholds |
publication) - 25 2.5

2,3.2.2 Laboratories

Area per student

National building oxganisatioh 1.8% sqm (20 sft) in
addition to this 80120 sf
as the store.

Asian Regional Institute for
School building research (ASISBR)

Colombo . Physics Lab, | @ 2.4 sq.m/st for 40 st.

For Asian Schools Secondary level A
, Chemigtry Lab - e1.7 $ for 35 st.
| - (18 sft)

Biolog ® 2.1 * 40
,y (21.8 sq.ft)

‘Planning by E. & O0.E. Physics @ 32 sqft/student
o Chemistry &
4 : . Biology. ,
Committee on Plan projects= Delhi Schoél Buildings 30 sft
’ ' (2.8 sqm)/st.

Govt., of India 1960
Committee on Plan projects~ Science 2.6 sq.ft (2.5 sqm)
laboratorles in Secondary / per st. and 240 gft

Higher secondary schools Govt. of (22.2 sq.m) store.
- India 1962
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2.3.2.3 Library

Various norms and standards re§arding the
Libraries for secondary collegesw
Indién Standayxd Institute

Number of volumes 5000 to 30,000

Periodicals current 20 to 50

Number of xeaders seat 40 to 120

staff members . - 2t 4.

Ared voquired for 15,000 books and 60 seats « 12600 sft.
126.0 sg.m.

Town F&annlng Organisation (Minist:v of Heglgh)

B VR L
Total area 1,480 scyQi for 638( students Library
1nc1uding 200 §ft storing space.

Council of Higher Secondary Education.

,Libmarv‘and Reading room area 500 sft Min. ox

10x2 5% of the total
enrolment,

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

Head master's and Conference

Reading room space for 40 seats € 16 saft / student

which comes out to be 640 sq.ft for one school (64.0 sq.m)
Directorate of Pub, Inst. Andhra 625 sft. (62,5 sq. m)
The Ministry of Educationlu,x. L

Library area for 600 enrolments 960 sq.ft,

Planning Higher secondary schools (NBO)
Library area 600 to 960 sqgft,
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Report Libraries in Secondary School o -
Poby Garnegie U.K. Trust @ 35 to 40 sft/st.

2.3.2.4 ﬂbltipuxposevﬁall‘

4 1gh ondary Schools @ 7 sft/st. for 50%
?ﬁgg? ng Higher Sec y 1 strength of school.

This is exclusive of stage area

Planning by E & OE © 8 sft/st.

for 45% to 20% of total strength
of the college

Central School Buildings ® 9 sq.ft (0.84 sq.m)/seat,
COmmittee on plan pxojeetnnelhi School
Buildings Govt. of India .71960 3000 to 5000 sft
_ _ . (279 to 325 sq.m)
Hall, Library and ataff room .

Hall for 1000 gtudents and Hall for 650 studej
1920 to 720 Balcony = 2640 sft (245 sqm.)

1800 to 1920 sq.ft (167 to 178 sq.m)

3.2 .5 Areas for Admlnistratian

Pla““1"9 HMigher éecqndary‘achools(ﬂao)
Principal's office , 200 gft.

Staff common room @ 20 ft/%taff member for 75 % of total
200 sft. Minimum

General office, records and accounts etc 200 sft.
Guidance room 200 sft.

First 2id or Doctor's room | 150 sft.

Committee on Plan Project-Delhi School Buildings .
Principalts office | 300 sft(27.9 sq.m)
staff common room 320 {(20.7 sq m)
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General Office : 500 sft (46 .4 sq.m.)

2.3.2.6 gtorage area and Sanitary facilities

Planning Higher Secondary Schools (NBO)

Storage area © of 5% of Teaching area.

Latrines or W.C. _ 1 for every 100 stude-nts or
' part thereof.

Urinals _ .1 for 25 students
washbasing : 1 for 50 students
Director of Public Instructions Andhra

w.c. 8 for 500 boys and 10 for 500
4 gir 1s.

Urinals 6 fo_r 100 bby’s

Washbasins _ - 10 for 500 students,

Bombay Municipal Corporation

W.C. | 4 for 300 students.

Urinals | , - 4 for 300 students.

Education Directorate

w.C. 1 for 50 students
Urinals - 1 for 50 students
Madras Education Deptt. |
w.C. 8 for 500 boys
| 20 for 500 girls
Urinalsg ‘ 6 for 100 students,
Town Planning Organisation (Ministry of Health)
w.C. - 4 for first 30 students and
€ 1 for next 15 students
Urinals | upfo 30" students in adde
Washbasins. ition and than @ 1 add. for

each 30 above 300 students.
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Directorate of Educatlon U.P. ,

w.c{ 4 for the first 400, @ of 2% of
Urinals. - ~ the enrolments.

Indian Standards Ingtitute, Ministry of Education,

U.K. and Flanning by E & EOE ,

Wash basins 1 for ev ery’ 40 boys

_ 1 for every 30 girls
w.C. 1 for 40 each sex.

Urinals _ 1 per 20 gtudents.

Committee on Plan Project Delhi School Building,
Govt. of India 1960,

w.e. 1 per 40 boys
1l per 25 girls

Urinals 1 per 21 students.
Storage ares 2 rooms (160 sqft )for 650 students on
each floor 14.9 sq. m.

3 rooms on each floor for 1000 students.
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2.4 FACTORS EFFECTING THE LAND AND BUILDING REQUIREMENTS

2.4.1 Slze of the College

- The student is main element of the classes,
which in turn are the constituent units of the college.
_Tﬁe student énd teacher require the environment £o
ful fi1 the objectives of the education auccessfhlly.
This environmental centre.cqnstituted by a number of
elements in the form of vaxlous groups and units
etc ,lto_perfoxm the required activities qf }?aching
and leswning , is called the ¢college/schooy '

Its dimensibns and magnitude will limit the
performances of activities, intake and output in
terms pf,number of ptudents. The size of the college
may be expressed in terms df 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_cogsida:ations, either of the population,
to wh1ch it has to serve or (b) the efficlency of the
Tbachibgand_leégning to be achieved. In both the
cases 'the physical requirements of the college size
will largely be governed by the type of edhdational
activities or the subjects to be taught . These are
not of course free from the effect of émotional
factors and finances changing with the time. The physical

factors do change with time but at a slower rate s
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compared to others. These cannot be escaped of the
climatic conditions. The factors rapidly changing
with timevare to be left to decision of planner,
Architect, Engineer or educationist, who so ever
be xesbonsible at ’the time of materialisation of
the scheme. The remaining factors like; number and
sizes of the class roomé, laboratories, library,
open areas, facilifies for games eté€., Administfative
areas, tollets, stairs etc. etc. which governs the
land requirements, are of Arﬁhltectural'importance.

. The anglysis and synthesis of these areas
and the a¢t£vities with respect to the environment
efficiency and economy may bring us towards the
standard formatlon of wvarious 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 1nv.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 ig
fixed on the basis of the facilities existing in
~ the collége.AAny how these activities are to take place
in terms of the participation of the students and
facilitie§ 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 VIII = 35 students per
section , IX=X « 40 students for section and

XI=xII « 50 students fer section. One class room for
each section is largely considered to be the basis
of finding out the number of class rooms recuired
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. This 'apparent-numbér of rooms
incresses the covered space without any functional “

use, thus the efficiency of the bullding is reduced.

The ascute shortage of the funds for the
échool 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 bulld-
ing is not effected by its use of efficiency. The
ideal efficient and economical is to use the building
round the clock, throughout its life span.

~The ed-ucation Commission 1964-66 has reco=-
mmended minimum nunber of sections two per class for
the group which has laboratory courses otherwise may

be one. The number of students in a higher sééondary
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school be 300 to 450 with 20 teachers for economic

reagons.

(a) Contact Hours

- The contact hours 6fvteacher and studpnts :
has been 900 to 1000 per year, whiéh has been recommended
to increase upto 1100 per year in the usual (234)
wo:kﬂng days or 36 Wweeks/year.

Number of stude-nt end - teacher
11009 .
36

contact hours = = 30 (approximately)
i.e. taking one peribd‘of 40 mts, ag recommended.

3Q x 60 = 45 minu
40 .

The period hours =
per week

There will be 7 = 8 periods per day considering

6 days in é week as working days.

Number of subjects to be studied

i, For classes VI to VII

ii. PFor IX to X

iii ¥For XI to XII S

Hence the hours of studies / subject / week shall be

i. 4 or 240 minutes = 6 pericds
i1. 5 or 300 minutes =7.5 *
iii. 6 ocr 360 minutes =9 "

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

'college.
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(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'a 10 periods
| of 45 mts each.

Hence the maximum use value of one class room = 10 periodsg/day
This can only be achieved when thexre is a segregation

of class times and time table be adjgsted accordingly

For X classes (sections) in a college the total

number of rooms required = R will be given by

S Ps X

R =
Py W
where, | o
R Totél nunber of rooms requirgd
X Total number ofvséctions oxvdlasses. ,
S Total subjects to be studied at various stages
| of studies (i) (1ii) and 1i4.
P Periods/subject / week, required |
Py -Possible number of period to be conducted in one
room per day, during working hours.
W quberwof{wquing days/week.
1. for classes VI to VIIIR-e»e works out to be 0.8 x

11 for classes IX to X R works out to be 0.75 x
1ii for classes XI = XII R woxké out to be 0.75 x
which is always less than X, while there are & working
days Aweek. |
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This also includes the practical perlods, whic
will be conducted in laboratories . Thus reducing

this f igure further to lower values,

Keeping in mind the recommendation of Education
Commi$sfon (1964-66) the stress laid on self studies
in librarles, upto 50% of the total teaching hours
In class XI and XII. This will reduce - the require~

ments of rooms further.

Size of Class xoom =~ Though the size of a class room
will Behend upon the nunber of the seats to be
provided in it, Below is the 3re2 requirement per
seat per ptudent and the teacher.

Mechanical area _

i. size of the wetking desk/ table

a. 58 cms x 58 cms for age group of 12 - 13 vyrs
b. 63 em x 63 cm for age group of 14 - 15 "
c. 65 ¢m x 65 cm for age group of 16 =18 "

ii, size of the chair
8. 40 cms x 40 cms
b. 45 ecms x 45 cms
c. 50 cms x 50 ems

The analysis of the Xloor area requirement
shall be as follows =
8, Mechanical area reauired for furniture etc. .

k. Total area including movements er 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 1213 yrs
| =35 x 1,00 x 0,58
= 19.30 sq.m. Fig., No} 2.4.2.1 2
For 35 seats in age group of 14«15 years
=35 x 1,05 x 0.63
| _ = 23.16 sq. m. Fig. 2.4.2.1b
For 35 seats in age group of 16~18 years

= 35 x 1.1 x 0.65
= 25.00 sq.m. = Fig. 2.4.2.0¢

Alternatively, since 4in (XI and XII year stage of
teaching the system changes to that of 1lecturing

and student is not required to bring the test books

for each and every subject. The survey conducted
by the author reveals that in these classes i.e. XI
XII the d esks can be easily avolded 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 ared r equirement per
seat, The advantage of the lesser floor area requirement
is being taken by colleges in lncreasiﬁg the number

of students in a section_beyond the specified limits
which effects the quality of education. We should
congider <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

ared required for this system in case of (iii) group
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of classes will be as follows -

For 40 seats = 40 x 0,60 x 0,65
= ;5.60'sq.m. ’
For 35 .35 x 0.6 x 0,65
= 13,65 sq.m
For 30 = 30 x 0.60 x 0,65

= lle?o 80, 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 ihe aréa 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) =56,96 " - Flg. 4.4.2.3

But when we use the seats with writing boaxrd on
its right hand side area required.

For 40 geats . =41.27 sq.m. Fig. 4.4.2.6
For 35 seats = 37.00 Fig. 4.4.2.5
For 30 seats = 32,57 * Fig. 4.4.2.4

Thege figures very clearly indicates the areas
Which are just sufficient for the class rooms.

Ag far as possible these rooms should have the fixed
furniture and the rooms should be utiliged 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 Mx 6.4 M for 40 seats

Alternate S o
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 M x 5.05 M for 30 seats |
6.5 M x 5.7 M for 35 seats
6.8 Mx6.5 M for 40 geats
For & strength‘of‘ 35 the size of room would be
6.5 x5.7 M wﬁich is_récommended.' Fhe. Because
foi intake of 30 studeht‘per section and adding
maximum S seats by way of @navoidable ¢ ircumstances

1ike that of failure etc.

2.4.3. _LABORATORIES

The laboratory is a function of the
experimentg 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 exﬁeriments are being
"performéd by different gtudents at one time
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e.g. Physics lab., where simultaneously the
experiment of sound light, electricity and
general properties of matter are to be performed.
2. The laborstories in which only dne particular
experiment is being performed by every individual
student 1like chemistry, zoology and Botany.
fhis can be further divided into two groups
(1).‘where the students work in standing position
and need the supply of gas and water and a
sink on the spot like Chemistry lab,
(11) where the working is done mostly by
seating poéition and the use of buring
gas >nd water supply is not required by
individual on the spot but it is needed in

algroup of students.

:j_Thq_easily‘possible use value of a laboratory
peivday = 10 periods.
| 4Two periods are for working and one period for
the'prepaxations'and,checking_bf the? equipment for

‘the next group of students to work there.

‘Possible number of groups which ¢an use the
laboratory per day = 10/3 = 3 Nos. (during college
working hours), | | (

Hence ber week =3 x6 = 18 nos,
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30 students can work at time in one group @ 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 calss {section) group require two turns Aweek
for practical purposes for one subject. fence one class
may perform 45 experiments easily in one year. If
one experiment'on average requireé 1.5 tdrn or
6 per ods as total time. Here 1t is clear that one
laboratory will be sufficient for 9 groups (sections)
and ihese 9 section s will be =9x 30 = 270 studenté.
This number may be doubled for Physics Laboratory as
the usual bxactice in the existing system is going on.

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

case,

For less than 200 number of the studehts in
one subject mist be attached either‘to other labora-
tory centre/college or the college should make use

of the laboratory‘for parf.time and private students.
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The analysis of the expeﬂments to be performed

in Physics laboratory and floor area requirements

etc -
1. General Properties of Matter. Class of Nos.
experiment
l. Use of vernier callipers 5 2
2, Use of Screw gauge B 2
3. Use of spherometer B 2
4, Boyel's law ¢ 2
5. Young's modulus bjr Searle's apparatus B 2
6. simpie pendulum B 2
II. Heat . _, o
l.  Expeméten coefficient of a metal rod B 2
| 2.  Atm. pxessdre coefficient for a gas B 2
3. Sp. Heat by Reghauglts apparatus B 2
4, Nwton"s law of ¢ooling | B 2
III, Qpties |
1. F/L of Concave, Convex mirrors/lense A | 8
2. Refractive index of a liquid by plane
mirror and lense B 2
3. Refractive index of a liquid by
Micmscope ‘ B 2
4. #{Refractive indeed) by Microscope B
5 & of a prism by spectrometer c 2
6. Comparisdn of 1llumination of two
light gources | | N A 2

7. Inverse square law in optics A 2
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IV SOUND
1. Velocity of sound by Resonance volumn B
2, Density of wire by sonometer A
V ELECTRICITY
1. Ohmts law by Ammeter and voltmeter B 2
2, Law of parallelts and series B 2
3, Internal resistance of cells' by Resis-
tance Box 4

4, Resistance by Meter bridge A 2
5, Resistance by Post Office box | 2
6. Use of Tangent Galvanoﬁeter ‘ Ce 2
7. Use of Potentiometer A 2
8. Joule's calorimeter.for value of J 2
VI MAGNETISM | |
1. Lines of forces B 2
2. compariéon of Magnetic moments in

Tan A and Tan B positions A
3. Im?erse square law : B

We conclude that with the above mentioned
number of equipments there will be 33 ex'peri‘ments always

| ready for work thus "these may be 66 sﬁudents at work at

a time. This laboratory will ¢ acilitate three types of

experiments according to gpace recuirements as followsle



-

YL L Ef”i’fi:Lf,Z/;Z’? >
LC 4/// | //’/J/‘{.Zi.__._i.,. 1;”2;‘}_(1.__1__-,/422{ :
g' ' - go
-
2 ‘ vy
$ o M
ElE A A | A Al
3 !
_:_.,4.,,8_5 — CHALK BOAR
B r ¢ T80
___.1 180 TEACHER.
b I ¥ 80 8¢ 210 )
e «— - 150 !
b
§ . A A A A Al
2 % 18¢
g
9
,Eu{ 70 w K~ gc ~3
Ve gl S -4 iy ‘ .!, N e e s e V |
¢ | B tB»BWB;g-///aB Jll
-V //%1_//1‘1///LP
- - B8 - —————— e >
A = 120 x40
B = 50 x 50
C = 60 x 6o
PHYSICS LAB FOR 32 EXPERIMENTS D - tiom

TOTAL AREA

= 5104 QM

FIG! 2:432

@ 1'7T saM. PLR EXP (SEAT)



7%

Tvperg:ent Total no. of Area of Table Tables/fixed/
expe experiments | Enclosure/ pncl.
+Platform witggut
a
A 10 120 x 80 ems 10 . o Blatfomm
B ‘ 20 50 x 50 cms 7 7 4 2

C 3 60 ¢ms dia 3 “« w -

The experiments to be performed on tables will reqhire the
circulationarea on all the four sides of the table while
those on fixed platform will require the cireculation on two/
one side of the platform..

Area reduired“for o | |

A 18samx10 = 18 sq. m  Fig. 2.4.3.1s

B 0.81 x 7 = 5.60 "  Fig. 2.4.3.1b
c .00 x 3 = 3.00 % . Fg. 2.4.3-lc
c 10.45 x 12 = 5.85 * Fig. 2.4.3=lc
Teaching ared = 12,50 » .

Total 44,95 '® say 45 sq. m.

This may be increased and decreased according to the désignv
of the laboratory and the system ofvdamonstrating the |
experiment. This will recuire approximately 45.00 sq. m.
floor area at least for 30 experiments in laboratory ox

for 60 students to work at one time. It is recommended

5 sq. m more for genersal circulation thant the total
area will be 50,00 sq. M.



86

FlG: 2 15%

S - GINK

D - DOOR.
DR S —_—r T " Tl T
| CHALK BOARD T AN -+
\\ D
— . TEACHER. \
€ ¢ .. » »
! e - R
1 1S | S
\

’r'
L
¥
[Kl
—
- °F
o
(W)
«
>
o]

T O
— 3%

CHEMISTRY LAB FOR 30 EXPERMENTATION <SEATS.



76

There is hardly any need of dark
room but the provision of a small store room upto i%
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 @ 2.00 sq. m / gseat
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 futhor during
the month of May = August 1971 of various Inter~
mediate colleges reveals that out of the 30 colleges
vigited 60% has got the sgeperate balance room as
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 expériments in the
laboratory will be taken as area of balance room .
- Inwhich non glazed natuxél light should be provided.
Similarly for Bieoleogy-laborsoty—and zoology and Botony
laboratories should be provided 2 pond for frogs and
fishes etchand a smail gazden_fbr‘Vérious plants Qﬁc;

to be used for experimentation puiposes.

The provision of a laboratory with a wollege
which does not have the sufficient number of the
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students to make the fUil use 6f the laboratories is
not economical. This is the main reason, theat the
laboratories are not well ecquip ed with most of the

cqlleges.

In this context if one laboratory 4is provie
ded for a group of colleges, but well full equipped,
will be far fay better and thevstudénts may be asked
sepsrately to wexrk  for practicals_ they may be
asked to work in laboratories for one week / month accor-
ding to their +twrn allotment, Thisg system will impart
a good degree of knowledge of practical work and the
practi§al examination should be treated as an indepgn-
dent subject. In the similar way these laboratories
may be used for part time as well as private students.
Thus the colleges which cennot have the fully ecauipped
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 1is the centre of self learning which
requires the real environment to attract the stude4nts
for studies. Ouxr colleges are mostly the sufferer of
the the lac of this type of facility upto the mark.
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gither 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 hall as
Library. The conditions of furniture etée and its
arrangements hardly reflect any thing of attraction

- towards ‘the.self‘stddies, while the education Commie
ssion (1964-66) has,recommended in its report that the
students at Intermediéte level of education should be
attracted to devote upto 50%;éf their classes time to
iibraxy and self studies.

Thepresent suzveys and-oral discussions
with the librarians of various colleges, indicate that
there are 10% to 15% (Table 2.1.26) students who take
interest in libraries. In most the colleges this per-
ceﬁtagé is low because of non availability of good
books ahd,the facilitieé‘fbr éelffstudies.'None of the
colleges visited by the author have any system of
guidance and carrieracoﬁnsélling. While this seems to
be most important need of the prese-nt ‘dgy. Most of
the students informed to the author during the surveys
that they do not get the guidance to pursue thésr
further education wither ‘professional or otherwise.
Even  the teachers some times fail to guide the stue
dents for their futwwe  on personal level because of
not being‘ in tOUch of latest situations of varidus
compefitions 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.

Baged on the aims and objectives mentioned

in Bducation Commigsion 196466 report and the exist
ing conditions as am compromise and as per discussge
ion with the teachers and sthdents durihg the surveys
conducted.by the author ijt reveale that minimum
10% will use the library facilities . S0 thqre must
be a provision of séats.for 10% students of’tctai
gstrength of the college. |

| The strength of a collége which has been fa-
voured is around 600 students. The reading space in
the library should be provided atleast for 10% of
strength of the coilege.”This,ﬁraa will be at the
rate of 1. 00 sq, m and the total area of the 11b:ary
~ ghould be @ 1.00 89. m multiplied by 30% of the total
enxolment capacity of the college. The desire expressed
by teachers . At the minimum this axea_should not be
less thgn 50.00 gq. m. in any case and an additionai
area forgstore,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 arrangkng the
books and periodicals etc. Intermediate level thére
are five subjects to be studied by every stﬁdent.
To facilitate 30% and 40% and 50% of the students at
three stages of {he establighment of the librayy.
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There should be atleast 1000, 1250 and 1500 voiﬁmes'of‘
the text books of various subhects with the latest
editions at three stages of development., So that the
students may zreally be benefited. The totalvnumber ,t
of volumes _minimum should be 6000 and the current
periodicals also between 15 to 30.;Aa’far'as boésibleAv
there must be seperate sections for periodicals and
reference, general tgxt'beoks_ana'a’smali room for
guiding and counsellihg_ may also behéﬁtached with the
library, The reading room should be well fufnished with
‘individ-ual seats for self studies the;minimﬁm number

. of seats at the starting time should (be 60 and a
.poséibiiity of expansion of these fécilities shoﬁld
leffwitb}the dgsign of building. The Buii&ing if
pxovideé separately, éetaphad from‘the class iooms

etc. w-ill be betker. The srea of library building

as suggested abéve comes out to be 200 x 1.00 = 200,.sq.m.
Area for toilet » store and record office = 5.00 sq.m.
Total area for 2 college of 600 strengfh = 205,00 sq.m.
Text books at"three stages of development =1,000, 1250,

: o ‘ 1500
Total volumes Minimum = 6000 | o
Periodicals and papers Min. = 15, |

075523
¢ ~IRAL LAY GNTVERSTTY OF ROOR:

ROORKEE.
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2.4.% 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 désigns
have been made without taking into consideration of
the ¢ollege strength of these halls.

In the opinion of the administrators and the
ozganiéers of various functions at the college. The
presence of the students never oxceeds 60% of total
strength of college, except that or a film shcw} Most
of them felt the need of provision ef a hall atleast
-with a capacity Hetween 60% to 75 % of total strength
of college because the changing attitude of the students
towards the gemes, movies and teleyision programs ete
will be helped.

thus a hall, with every college to provide
the seating capacity of 60% of its total strength
@ of 0.5 sqg. m per seat, must be provided and as ‘
far ag possible this hall shguld be close to the eﬁtxance
point and away from the class zooms etc. It should never
be provided in the center of the building as it has been
8 usual practice. There must be a provision of a stage

of approximately 20.00 sq.m area on one side of the
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hall, The attachment of the hall with the administrae

tive offices, so that tollet 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

activitiesg

Floor area recommended for a college of

600 x 66 x 0.5
600 students ‘

100

= 180,00 sq. m.

TABLE 2.4.5.1
.. NUMBER AND $IZE OF EXISTS IN RELATION TO OCCUPANTS

‘Occupants'A" Nos of

Minimum size

Remarks.

exists.
below50 1
©a00e200 2
201500 2
501750 3
751-1000 4

(20=10%) -85 cm

(éj-laﬂ)-sbéms
(41-67) =135%

(4ve6") w135 ®
(49261)2135

This holds good

in case of class

- rooms and lecture

rooms etc.

* Ref. Buildinngulletin no.7 « Fira and the design of

schools.
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2.4.8 Adminigtrative and General spaces

The area required for college dffice dependsupon
the size of the college and number of staff members. As
per desire expressed by the various college administra-
tors to have the ¢ollege strength of 600 as standaxd.
The staff members at the ratio of 23:1_ will be worked out
‘30 a£ initia) stages and 15:1 ‘ultimately.

L. Staff common room will require @ 2 som. for 30 members

60.00 sq.m
2. Principalts office totall 2 .00 sq.m
3. General office, recoxds &
' files ete. . 20,00 w

4, Office for accountsg and fees

collection 15 .00 "
5 First aid or doctor's room with

attached toilet 15,00 »
6. Guidance and counselling

room and vigitors room 20.00 .

7. Games and. N.C.C./P.5.D. et€. 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 recuirement 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 1light and ventilation as storage. Sometimes these
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spaces are either very small or taotally omitfed, but the
storage space is required even in class rooms and other
teaching areas. In add ition geparate rooms for storage
of teaching equipmént gsports goods, furniture etc. is
needed. |

It is advisable that sufficient built in storage
space in ihe 5hape of cupboards, §pen shglvés, etc.,
shoula be providéd»in ¢lass rooms and laboratoiies.

The spaces under fﬁe window sills etflshould be utilised
and similarly on teacher's side the wall should have

the spaces fbr'chélk, duster, note books etc. All these
must be provided'in sueh a way that it may not increase

the wall thickness:or the floor area.

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

9. Common Rooms and cafeteria

Mostl? the students feel the necessity of such
space where they may keep atleast their books and note books
etc. may,be 8 coﬁmqn_room or cloak room etc.‘sitﬁing in
common room during vacant periods is not éonsidéred to be

s0 important 4f there is a cafeteria and wéll spaclous

library in the college campus,
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The staff and the principal etc., in genersl did
not favour the provision of students common room for boys
but it is & must for girls with attached toilet facilities.

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

It maybgesigned e l;OOﬁsq.m; per seat . It should bé‘prov-
vided with a kitchen 10;00 s ;M in areas. in addition fo

this area.

10. Games and Sports =

The 'ptrticipation‘of students. in games 1s consider-
ably low. In zural areés principals did not express.thg
desire of having the facilities in bulk. One general groﬁnd
for various Jjumps and races., One field for Hbckey and foot~-
ball and two field s for  vq11eyvbal1 6ne for basket ball
should be provided in coilegé campus. Though it becomes a
subject of seperate research , but on the broad lines, keep- |
ing in view the above opénion of heads of various colleges
and the recommendations of various organisations an area of
3 Acres will be sufficient in rura)l 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 centré will require 10

acres of area,
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2.4.,7. Stairs, Toilets and Clrculation Areas etc.

The ptairs in colleges are not very common in
yural areas. Most of the c¢olleges buildings in rural areads
are single storeyed high while in urban areas the use of
stairs is very common, Usually the stalrs are provided at
the junctions of two wings of the building. We gshould have
certain 1mp¢rtaﬁt pbints 1n mind while désigning the stairs
for college buildings = B o

1. The smallest level changes the minimum number of
steps should be three together.

2. - The riger and tread should not be beyond 15 cms
to 17.5 cms. and 25 cms to 30 cms respectively.

3. | .The'staixcése generhlly,beprovided_a£ an approach
distance between 60 feet (18 M ) and 100 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

Maximum number of stude nts on upper floors

Sto:eyes

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

Width of stairs (3'«6" oz 105 cms) (4'*0' om 120 cms)
(4'5% op 135 cms (5! or 15 cms (5'=6" 165 cm)
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*'ABLE 2.4.8.2

WHERE THREE STAIRS ARE TO BE PROVIDED

Storeyes Maximum students on upper floors
2 | 470 520 580 640 700

| 540 610 690 770 850
4 610 700 800 900 1000

width of stiars (3'«6" 105 cms) (4' 120 cms)(4~6" 135 cms)

(5' 150 cms) S16n 165 cms).

-Theseﬂtabies indicate that the mimimum width of the
steir may be 105_-cms (3'«6"*) and not less than this in any
cése. Ihé abcve t&bles»give the definite answer to the
designeis of,c&llege buildihgs regarding the width of
stairs and 5eed not'be provided more or less than the ree

. quiréd‘ width,offstairsa

vThe use of urinals, W.C. and wagh bagiss or
drinking water taps was found ss = |

Almost all the colleges in rural areas do not
have the_water supply and they make #se of hand pumps
for all purposes. The provision of more than the'usaabie

items create the dirty conditions in college campuses.

* Ref, Building bulletin No.7 . Five and the Design of
schools. . '
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As general for all uzrban and rural colleges
W.C's aré rarely used, while urinals and wash
basing are very frequently used. Therg_are many collgges
whiéch provide these sanitary fittings as per descri-
bed standazds by various agencies but fail to

maintain those in neat and clean conditions.

Though it is not easy to form the perfect standards
for sucn faciliﬁies but we can relate these facili«
ties to the aprroximate figures of users or expected
users if these are maintained well by the college

maintanance departments om other'organisationsf.

As it hag aiready'been expressed iﬁ this
study xepdrtvthat there should one toilet éttached
with the library the other one with administrative
bﬁilding and Assembly hall. These will have two
urinals one W.C. and two wash basins each. In addition
to those there must be a proﬁidion for minimum two
and maximum three toilets for students use with a
- provision of one w.c. &nd two wegh 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 tollets on each

floor 1if we have to go higher than two storeys.

The provision of urinals in totel @ of 1
fqr 30 students upto 50 on the strength of 300
and @ of 1 for 40 for next 200 , than @ of one for
50 for hext 200 and uniformly divided in all
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tollets.

-

The drinking water teps shéhld be provided in
separate enclosure @ 1L for 25 students., It 1s also .
admisable to instal atleast one water cooler in
each college to encourage drinking water quantity
per head which is good for health considerations.

There are sevﬁral 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 arees. It is dependent
of the designers skill to reduce the circulation area
to minimum possible to achieve the economy in the
design but it should not cause any discomfort to the
teaching and learning activities.

)

“As prefered by the gtaff members the double
loaded corridors should be avoided in désigning of
the college buildings because of the increase in

noise levels due to the corridors.

To the maximum possible the building should
get the sufficlent natural light and cross ventilations.
'If the use of mechanical means ¢ 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
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by the norms but ghould be left to the will of the
Architect designer of the building.
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2.5.1 Daylighting Design

Invthe class rbom the haed is for the uniform
liéhting conditions free from shadow and glare. Thus direct
sunlight 1s of no use in class room ﬁnless subdued by perma-
nent'or'temporary obstructions. The solution of the inte- -
grated 1ighting 1.e. the daylight integrated by the arti-
ficial 1ight i1s one of the real answers through a costly
proposition, |

- The lighting is an importgnt‘requirement
(11ght, ?iew and ventilation) of openings in a rbom. These
fixes the size and shape. Light as a functional need leads
ﬁs‘to design the'opening in a similar way as design of the
structural membrain. Fbr this, the féctors 1ike sky |
component for Indian tropics., The place, design criterion,
1nsida room surfaces area and reflection components for

interior and exteriors have been takan into account,

In case of class‘roomithe second function (view)

of window has relatively no importance at all,

Prevsiling practices :-

In the past and present the Architects and
other buiiding designers, give the window sizes, propor=-
tions and areas which are_governed by the aesthetical neadsl

as the rdsult of intensive approximation.
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The designef doecs not give'proper weightége
to the amount of light required. The windows generally
give elther the higher or lower lumans of 1ight inside
leading to the failuré of design and functionsl utilie

Sations,

Adopted Approach and Interpretation :-

Opening in walls and roof allow the entry of
day light in direct proportions to their dimensions. In
owr country (India) where sunlight is available for most
part of the year, day lighting of building interiors should
.be normnlly restomed.to éeason#& and daily varistions of
day light which makes the problem of dxy light design
slightly complicated., | |

‘ The daylight covernée contours are nearly
elliptical on the horizontal pléne inside the room. The
Spregd and penetration depends upon the visibility of sky
area through the window opening on the working plane.i'It
nay be célcﬁlated as lighted area = g;x penetration ¥N\

spread (Fig. 2.,5,1.1.).

It gives the basic idaea of the window require-
ment in terms of relative prdportioné of its dimensions

and relative positions of windows, upto some extent.



93
D ] ’ for 8 : $ -

Daylight levels, are much higher then the
minimum over most ofvthé room srea, being lowest at the

back of the room and higrest nesr the windows.

In class rooms, where all the students would
normally be ehgaged on'the s~me visunl work ‘at the Same.
time in their positions all over the room. It is essen-
tial that the minimum recommended should be anilable

for most difficult'visual task at every desktop.

*The lighting level required for various spaces

and tasks is given in téble 2.5.1044

ghe Troggcal Design sky t-

Gioudy above 80% =~  ovér ecast
Cloudy sbove 50% « Partially overcsst
Cloudy below 507 | -~ Clear sky

The sky in Ipdia 1s generally clear, exéept X\;
during the monsoon seasen. It is reasonable to base tﬁévf
’ , l \
design on clear blue sky. ~ The design should be based'\\

on winter conditions when the suniight availabe 4s

*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
tre normal working h urs, especiallv 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 luminance dis-
tribution followed a simpla pattern, eSpecially when the

sun was at low altitudes.

The luminance of the sky from the horizon upto

an altitude of 15° was nearly'uniﬁorm.

It was also‘observed that the minimum sky lumi-
nance 'me was related to the'diffuse_illumination D_ onv'

the horizontals,

Definitions t-

1., Iux := The illumination produced at s distance of
1 meter by a standard source (point) of one

candela (candle) intensity.

2. Direct solar lllumination :~ The illuminstion from
the sun (the light from the sky excluded).
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3. Wﬂm :- The maximum distance

of the point at the sill level measured
normal to the bottom corner of window upto
which a specified sky component contourpene-

trates into the room,

4, Sky componant gpread :- The maximum lateral dis-

tance covered by sky‘COMpdnent at sill level,
measured psrsllel to the length of window,

at half of its penetration depth.

The area of window below working plsne does not‘
contribute to the sky component at it, but it contributes

to the internal reflection component.

When the working plsne ig more than (i'-6")
45 oms, below the window sill, 1t will not get the same

sky cbmponent,

Source of Daylighting :-

Primary source of light‘is the sun, The lighté
raceived on earth consists of two parts - Direct solaraf
i}lumination and sky radiation, For purposes of day~ |
lighting design, direct éolar 1llumination is not consi-
dered, and oniy sky radiation 1s taken as contributéng

to the bui’ding interiors during the sky,
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The externsl available horizontal i1llumination

- for design purpose in India 1s :~

- Latitude nation on hotizontal
plane in lux.
35°N 8000
3208 9000
278 10000

120N : 15000

Components of Daylight\faetor ‘e (DF).‘

Daylight factor 1s the measure of total daylight
11lumination at a point on a glven plane expressed as the
ratio (or percentage) ﬁhich the illumination (D) at the
point on the given plane bears to the simultaneous 111u-
mination(E) on a horizontal plane due td clear design sky
at an exterior point Open to the whole sky vault, |

(Digest sunlight excluded)
Dp = D/E x 100%

Daylight factor 1s the sum of all the daylight
\

reaching en indoor reference point from the socurces -<3\
| | }
(a) The direct sky visible from the point = ﬁku}«

(b) External surface reflecting light direct-
ly =y -
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(¢) Internal surfaces reflecting and inter-
reflecting light to the point = 2z

Dp = Z2 2 5 1008 (Fig. 2.5.1.4)

Bach of these three when expressed as ratio or percentage
of the simultaneous external 1llumination'on~horizonta1
plane, defines respectively the sky compdnent (SC), the
External Reflected Component (ERC) and the Internal Ref-
lected Colgonent (IRC) | |

SC = X/E x 100%
ERC 5 Y/E x 100%
IRC =

z/E x 100%

Design of window : -

The design sky (clear blue sky at 15° altitude) =
may be taken 8000 lux. |

Two types of problems :-

(1) Window design for req. sky component, at

a given distance from window plasne.

(2) To calculate the available SC (sky compo~
nent) as given point from the pre-determined
window: -

H - Height of wind ow

L- Length of wind ow



EYAMPLE - WINDOW DLOIGK

FIG: 2515
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D - The normal distance of a point from

window at working plsne.

*Examgle $-

~

‘let D= 4 ft,
L= 4 ft,
H= 3 fﬁ.

8o

I/D = 4/4 = 1 and K/D = 3/4 5.75

Sky component from table (IS 2440-Daylighting
of bulldings) = 6.4 4 (Tadle 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 and
possibi ities of variations of window dimensions and their

affects on sky component),

Sky component (45 ,C,) :=

The clear visible sky‘frOm the poiht thréugh
the window, or 1t may be defined as the solid angle
subttanded by the sky at the pbint through the window
opening (Fig. 2.5.1.3.); |

Ref, Building Digest No. 40 = Central Building Resesrch
Institute, Roorkee.
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Correction. factors :-

The values of SC will need the corrections 1n
daylight values due to 3=
Reduction in daylight 3

1. Glazing ‘
(a) Clear glass | | 10 « 20%
(b) Frosted 15 - 308
2, Dapreciation due to dust | 18%

3. Window sash

(a) Metallic 107 .
(b) Wooden - 3%
4, Hordizontal louvers ' ' 25%
Vertical louvers 50%

5, Combined affect élear glass

(a) Metallic sash o < [

(b) Wocden o 504

(¢) External obstructions - when situated‘at a dis;
tance Bess than 3 times of hdight., Reduction |
in daylight will be 0.2, 0.45, 0,68 and 0,7 for
the (distance/height) retio 0.5, 1.0, 1.5 and |
2.0 respectively.

Internal Reflection Component (IRC),z-

The component of daylight factor digtributed

by reflections from the inside surface 18 very nearly
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constant throughtut the roém, through slightly more near
the window. It varies directly with the window area %IR&
and inversely with the totsl internal surface and depends
uponvthe reflection factors of tre floor, will, and roof

surfaces insidej and ground outside,

It moy be calvulated by the formule

. 0. 985
IRC = %?%:ﬁ% (78 Rgy + 10 RCy)

W = window srea

Rfw = Average reflection faetor of floor and
walls Below mid height plsne of window
(excluding the window wall)

» a

A = Area of all surfaces including window,

inside the roonm,

‘Averasge reflectlion factor of those sure

RC,
faces which are above mid plane of -
window.

ar
a

M

RCy =

R = Average reflection factor of all surf%ces -
floor, walls, ceiling snd window :

R = =_A
A ' |
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Recommendations :-

1.

3.

4.

5.

Taller windows give grester penetrations
of light, This 1s always relgted with the

room dimensions.

Bréader windows give bétter distribution

of 1light, these may also be equally effec-
tive when tre s11l1 helght is raised 30 cm to

45 cms above the working plane.

For a given penetratlon a number of small

. windows properly positioned laong the same,

ad jacent or opposite walls will give better
distribution of illumination than a single

- large window.

Unilaternal lighting from side window will

in gener»l be unéatisfactory if the effeétiva
width of the room 1s more than two to two

and a half times the distance from the floor

to the top of the window,

Provision of louvers, etc, increases the
window effect, which reduces the window aren

for dsylight achievement, . K
A-‘

\

It will minimise the glare and shadows. g,&
_ vy

The windows from top of the room will regﬁ%ict

A
the use of mulltistorey construction., In\% '
. d#\'.
. ‘A\



8.

9.

10.
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 terms of economy window area will replace

the costlier item (roof).

The windows 4in roof will give easy venti-
laﬁion'(air inlets should be provided‘nknr
“the floors) and more diffused light on walls
for reflection and iInter=mreflectidns which

will increase the uniformity of lighting.

The solid walls will cut all the distri-
buting noise of outside to inside and vice
vaersa snd also the outside view of dis-

turbing sctivities.

The design needs the brightness ratioc of the
task to its immediste surroundings snd

dist=nt sress in room should be as 10:3.1.

To ensure good level of difose lighting,
all internal sgurfaces should be lightly

I

coloured,



103

| Tﬂblﬁ ‘= 2.6,1:4,

| 1. Assembly Hall |
(1) Genersl 180
(11) Expination 300
2, Clasa rooms snd lecture |
rooms: 300
(1) Desks top | 300
| (41) Cﬁalk Bonard - 200 to 300
3, Art room o | 460
4, Laboratories 300
6, Library | | ‘
(1) Shelves & Stncks 70 to 150
(41) Rending tebles 300
6. Stnff rooms and common rooms 150
7. Corridors 70
8, Stairs | : 100

9. Tollets - 100

L ] W S A ik " o 2 g




JINT

1°98  S9'%8  1°28  ¥°8T  2°2T  £°9l 9Bl 2°ZT  0°6 8%
e°ve  4'883 L1 38T gLl 39l  S'BT I°BL  6°S8 8°% 0°01
g* 13 €12 1°02 £°LT L°9t  g°gl 6°et L°IT g°8 LY 0°%
PTLT g*%T 8°9T 0O°ST g%l 9'€l  €°3T  $0T 8¢ 3" v 0°2
9°ST g%9T  T°98 ¥HT O°FT T°eT 6T T°0T 9%z % 08°T
0°ST  0°ST  4°%T  g%€T  6°3T  3°3T = T1°1T - 8%6 1°L 6°¢ 08T
S 0°8T  0°ST 8'3T L°IT ®°IT 8*°0T 6°6 o8 9 g*e 02°t
0T %01 2% g°6 £°6  8°8 I*g gL ¥°g o'e 06°0
8°9 8°9 AL 9 £°9 0°*s 9°g 6% 8°e 1°3 09°0
I at- vz 52 €3 £°2 2's  1'3 6°T g1 670 0E"0
T oot d ! [ S ] K) N ) A
ant § %%tk o°® 0°z § 08°T § 0s°T § oz°r § o06* § o0o°§ ogs |
] 2 ] g g T L _ (. ) i a/1

o1

03 snp eukTd

*AXs cwwmm@.ﬁ«Oﬂnonu 83 JOJ MODPUTAM TvDF3d0A ©
3 uo sjusuodwo) Lig eFejuedaed

T83UOZT IO &Y

TV T3 ¢ olq%y



Z*68  g'ge L*62 412 2'02  ®°.T  T°%T feo1 S92 anx

S*L8  T°SE . 9%z  9'Iz 1°02 ¥l T°%1 teot 9°s T 0*0T
I°ge 46 162 g°iz 0°03 e LT 0 %1 0°0T. ' g‘g T o*v
8'le 's*oe g2z 2°02 g6l  8'9T et 86 g g1 0°z
v°0g .mrmm 8'9z2 w0z 1°6T 4°9l 9°ET L6 ¥s 9w 08°1
6°82 £°83 .8°S2  6%6T 9°st g*9ol - g 9*6 " $°g . 9°1T 0g‘t
L°92 €'93  2'W@ 0%l 821 gal 831 £°6 © g°g 91 02T
9°€2 €'t L°1z LT ¥ ol g* vl 6°11 w-m_ Bl 4 8"t 06°0
8°ST 9°8T = g°it v HT "€t 3°3T 201 'L €% g1 09°0
8°0T  4°0O1 1°0t 9*8 28 ¥°4 - .g%9 L  8°3 - 6°0 0€°0
ANT 4m 00Tl 0% M 0°z § o1 m 0S°T 4@ 03°1 w 06" § oo w og* 1 R
i g { ] 0 ; g ; J g a/1

£%s ulgsep [wopdouy eys JoJ MODUTA TEOTLd0A & 09 asindjpusdxad
dusTd TudOJjJa0A BEBYVRX 8yj ua sjusuoduwo) Aqg eJejuegJded

bohh - T
S0T



107

2,5.2 Yentilation: Acoustice and Thermal 6%
Somforts

Ventilation is required to supply fresh air
for respiration, vitiatidn by body odours, maintninenance
of heat balance of body to check discomforts and 1hjury

to the health of occupants.

When an enclosed space 18 occupied by the human

beings, the following effects are noticed -

(1) Reduction in Oxygen Contents :-

Fresh sir contains about 21,008 of oxygen by
volume and when hei exhaled it contalns 17.00% only.
The deficiency of oxygen in the atmosphere causes

headache and nause= etc.

(11) Incresse in Carbon dioxide contents :-

Fresh air normally cbntains less thon 0,063%
of cerbondioxide while the exhaled air cont-ins 5% of it.
The average qunntity of carbondiaﬁide exhaled by man
muxxzeng per hour = 17 litres. This is not toxic and
stimulates respirotion when present in small smounts
1.6, from 4% to 6%, However, when the concentration
increases it leads to deeper breathing, panting and

finally death beyond 10%.
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2.5.2 Yentdlation; Acougtics and Thermal 8%
Conforts :

Ventilation is required to supply fresh air
for respiration, vitiation by body odours, maintainenance
of heat balance of body to check discomforts and 1ﬁjury

to the health of occupants.

When an enclosed space 4s occupied by the human

beings, the following effects are_noticed -

(1) Reduction in Oxygen Contents :=

~ Fresh air contains abbut 21;0&% ofvoxygen by
volume and when 4ei exhaled it contains 17.00% only.
The deficiency of oxygen in the atmosphers causes

headache and nausen etc.

(11) Increase in Carbon dioxide contents :=

Fresh air normally contalns less thsn 0,063%
of carbondioxide whiie,the exhaled air cont-ins 5% 6f } S
The avernage qunntity of carbondioiide exhaled by man
FMXXXBRE per hour = 17 litres. This is not toxic and
stimulates respiration when present in small smounts
1.e. from 4% to 6§, However, when the concentration
increases 1t leads to deeper breathing, panting and

finally death beyond 10%.
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(441) Bise in tempersture :-

o A person produces sbout 166,7 C H.,U, of heat
as an average per hour. A considerhble portion of it
1s lost by leskeges in structures, The 0,011 C.H.U, of
heat can raise the temperature of 28,32 litres of air
by 5/9° C, so there is a considersble rise in the room
temperature. IThe‘body.temperature is to be maiﬁtained
at 37°C. This hegt_therefore should'be continuously
dissipa&ed. Higher atmospheric temperatﬂre retard the

rate of this'dissipaticn_and causes the discomfort,

(iv) lmcreagg ig the gtmogpggglg__ 1d1tx

Buring normal reSpiration about 45.4 gms
(1/10 1b) af moisture i¢ released by himan body per hour,
Tbis 1ncreasea'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) Incrégéa'in org=nic matter contents and odours :-

Organic mstter and odours are given off from
the skin, clothing and moutbs.~These causes nausea,
loss of appdtite and aggrevation of illness.

o The ventilation becomes essential for the
supply of fres» air and replacement of the used one.
It removes the undesirable effects of occupancy men-

tioned above by :-
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(1) Providing the necessary amount of oxygen

through the supply of fresh air.

| (11) Removing or diluting caerbon-di-oxide in
the air.

(111) Lowering down %the atmosﬁheric temperature
by removing the used hot air and replacing it by colder
one. | | | |

| (1v) Reducing the humidity by removing the
moisture through alr drafte. Rempving.aﬁa diluting the
body odours.

Factors whbich govern ventiistion :

(1) Wind Pressure :~ Air flow CQusés pocitive »nd
negative wind pressures on. the windwsrd and 1enafd sides.
Intensities of these pressures directly effect the

flow of air 1ﬁside albuilding. Wind pressure is the
result of the followlng factors =

(a) Average wind velocity

(b) Prevailing.wind direction

(¢) Seasonal and d=ily variation in wind
velocity and direction

(d) Local wind interference.

The rate of =ir flow so ¢aused 1s given by :=-

Q = EAV
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where
= Alr flow cubic feet/Min.
= Free area of inlet sq.ft.

q
A
V = Wind velocity ft./Min,
E

it

Effectiveness of opening,

(2) Temperature difference_:-. _ |

Due t0 human use and occupancy the inside air
temperatﬁre 1s invarisbly higher then the outside oir
tempernture, Th;s causes grqvitional forces and it

rises up, bacause temp. This 4s s=id to be

Q = 9.4 4 /R(¢I - to)
where |
- Q = air flow Cft./min,
A = free grea of inlet

h

B

it

height betwsen inlet gnd outlet

tiv& to = inside & outside air tempersture,

(1) Hatural ventilation :

This can be obtained by employing simple and

cheap mensns and is used at most of the places;

(11) Meochanical ventilation :

This consist of forcing the nacessary amount of

alr through the spaéeAto be venti ated at the desired rate.
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(1) 1In the extract system exhgust fans are installed

nesr the ventilation in or near the roof,

(41) In the plenum system fresh =ir from outside is
forced in through the bottom ventilators by means

of foree fens,

(111) The balanced system employs both the types of fans
(1.e, extrect and force) and combines the

advantages of the two systems mentioned above,

Effect of I1l-ventilation on human health & wfficiency:

There are two types of effects of 1ll-

ventilation on human heslth and efficiency:

1., Immediate affects

2, Permanent or long term effects
(1) Inpediate effects :

If any room or bullding is ill.ventilated,

man does not feel comfortable,

(2) permonent or long term effects:

| If man faces conditions of illeventilation and
1f air pollution continunusly, it causes permanent

effects on his eglth and efficiency. Effects are:
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(1) Acute sickness
(11) Chronic disease
(411) air pollution might lesd a person to

. soek medical attentlon and relief,

(iv) Discomfort from 111 ventilation and
air pollution = sufficient to lead
individual to change residence or

~ place of employment.

(v), Effect on vicibility :

Air pollution decreases the amount of solar
radiation which we are getting because of
the carbon-dioxide's layer & suspended

materialé in the stmosgphere,

The ventilation required for various types of
activities will depend mainly on occupants 20 C.U.M.
to 30 C,U,M, fresh sir 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,
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Table 2,5.2,.1

Desired Wind §peed for Comfort (Effective
Temperature 759F) 4

(24°¢)
‘ " Relative TDesired
Dry bulb Humidity sind speed
temp. OF (Per cent) (km,/hr.)
80 60 0,40
g0 70 1.8
85 30 0,40
85 40 | 2,5
85 50 o 5.4
85 60 | 7,3
85 \ 70 10,9
90 30 o4
20 . | 40 14,5

Example :- |
The windows of a habitable room are to be

designed on the basis of the following climatological

dﬂta'
- Dry bulb temperature = 26,6°%
Relative humidity = 72%
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) = 3m
Percentage velocity
—la& x 100 = 22,5

8 .

From Fig. 2.5.2.1 corresponding to 22,57
velocity
0Ly - 4

H
Hence y = 10,11

Thus 11% of the open area to the floor area
is to be provided to achieve the required indoor .

velocity.

The above method should be ad0pted to calculate
the sizes of ventilators windows ete, for the purpose

- of sfifficient ventilation for various Spaces.

The properly ventilested spaces will achieve
the gooﬁvdegree‘of comfort further it may be helped
by the promision of Mechanical ventilation by electric
fans, The use of éxhaused fan for laboratories and |

1ilrary may also be helpful.

Though there is not much acoustical treatment
is needed for allkinds of spaces in s college but even
thén we should try our best possible to ac-ieve the sbeci-
~ fied conditions for reverberation time and to achieve
the sound reduction level for various spaces as specifiled

in National Building Code of Indis 1970,
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Iable 2,6,2.3
Beverberation _ Time

Min, acoustic . Maximum

Room reasons wran, noise control
room is full when room 1is
empty
Seconds Secdnds
Assembly Hall 1,0 to 1.25 1,5 « 2,5
Class room 0.,7% . 1.25
offices 0.5 to 1.00 1,00

Minimum_sound,reduction classes

Class A = 25 dB
# - CorD = 35 4B
" B or E = 45 dB

A Workshop, kitchen, dinning rooms

B Ascembly hall lecture room, Music room
- Typing room

- Class room, Laboretories, offices
D Libraries, studies
E Staff room.

The location of the college should be sway

from the factories, raillway station =nd line, National
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Highway and other point noise so that 1t may help in
achieving the degres of required reduced noise in

college campus,

Yhe application on the near wall side of
various c¢lass rooms eésily nvailable sound absorbing
materials within the economical 1imits of the orga-

nisation, may also'be applied if at all required,



CHAPTER __ III

CONCLUSIONS
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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 <hombdnents of buildings and

land requirements of Intermediate cocllege of Uttar

- Pradesh ¢

i.

11,

141,

iv.

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

Maximum number of students per section shall not

exceed 35 in any case and normally 30.

The class rooms shall be designed to gseat 30 siudents
and the geating arrangement and the space provided
should be just gsufficient.

The floor area per seat for & class room works out
to be 6 1.05 sq.m.
The total number of class rooms recuired for the

college should be worked out by the formula
R = S.P,ax

Py - W

where,
R = total number of rooms required.
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x = Total number of sections (classes)

S = Total subjects to be studied at various
stages of studies (1), (i1) and (ii4)

Pg = Periods/subjectMeek, reaquired.

Py = Pogsible number of periods to be conducted

~ 4 one room per day,.during working hours.

W = Number of working daysweek..

The 1aboratdriés for the subjects like, Fhysics,

"°Cham£stry'.'Bofany and zoology should be provided

. for tH@ strength of Minimum 200 students per

vii,

viii.

subject .

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

floor area reocuired fbr\ various experiments

should be calculated 1hdividually. For Physics
Laboratoxy it wbrks out t?,bﬁ_ﬂs an average © 1.7
sg.m per experiment. However 1t may be calculated
as an approximation @ 2,00 sq. M for chemigtry

and zoology and Botany laboratories.

The Phyé&'cs laboratory should not be provided
with the dark rooﬁ but it should have an
attached stoxe‘roomwwlih 1.50 éq.m . The
Chemistry Laboratory should be provided a

balance room for 10 balances i.e. for 1/3 of
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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 &
small water tank and a Herberium in addition

to the store rooﬁ.

The furniture should be specifically designed
for particular experiments. The general size of
the working table for all types of eiperiménts

should not be encouraged any more. Whereas it

- is not economic to provide the leboratories in

the college a laboratory centre should be planned
for a group of colleges.

As far as possible for simple storeyed bﬁildings
the natural 1lighting 1ﬁ class rooms must be |
provided from the roofs as in case of industxy
buildings. |

For ventiiation requirements the ventilators
should be designed with the help of the formula
and Graph (Fig. 2.5.2.1) given in this report
and mist be provided very close to thé floor

level and at roof level or in the roof.,
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For twb or more storeyed buildings the windows for
day 1lighting must be provided 2s vertical slits

in the side walle which fall on left hand side
of the students seats. These mey be spaced at

2 distance of approximately 40 ¢ms from each
other without reducing the lighting intensity

in the room.

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

The size of the room may vary according to the
seating arrangement eo.g. one arrangement has .been
shown in Fig. 4.4.2.5 for 35 seats, will reduire
the room size 6.5 M x 5.7

There should be a gseperate library building with
& floor are2 of 205 ,00 sq. M out of which there
should be 10% seats of total strength i.e. 60 nos.

in x@adingka:eas one store and toilet.

The assembly hall should be provided to accommodate
60 ¥ of total strength of college i.e. Minimum
floor aresa 180,00 sq.m for 8 college of 600

‘strength. As far as possible it should be.Very

near tq tbe main #ntrance 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

yural areas.

xviii.For ugban area colleges 2 spoxt's gnd games centre
should be provided for a number of college. An
area of 10 acres shov;_ld be provided facilitate
all | games including one swimming pool.

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

xx. {There should be minimunif two tollets on each floor
One¢ tollet "shoulhd bé provided with one W.C., two
- urinals .- 'fand,_ two wagch bagins, However the total
number of urinals should be provided @ 1 for 30
sguder_lt;s upfb ‘30‘0 strengi:h, @ one for 40 for
next '200'and @ one for 30 for next 200 and so
on Le. 17 urinals for 600 strength, |

xxi. Drinking water taps should be provided & 1 for

25 usgers in a sgep8rate encloser.

xxii. The circulation arca should be between 20% to 230%
of the ﬂ.oor area.
xxiii The floor are2 for staff common room @ of 2.00 sq.m

fer teacher {.e. 60,00 sq.m. should be provided.
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xxiv. Principalts office 25.00 sq.m floor ares and
General office 20.00 sqa.m one office for 8ccounts
with 15.00 gg.m should be provided.

xxv  First ald and Doctor's room 15.00 sq.m with attached
'tO 11 et,

xxvi. Gaidange and carxler counselling room « 20,00 sq.m.
offices for games, N.C.C. and N.5.5. etc. 15.00 sQ.m
edch, and,general storage area @ 4 to 5 ¥ of the
teaching area should be étovided.

N,B. Here all- the recommended figures are in relation
to the 600 gtrength of an intermediate college.

3.2 NEED FOR FURTHER RESEARCH AND TIMELY CHANGES

This subject is very important for national
development every individual component of the intere

~ mediate colleges itself is subject matter of reseaxch.

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 requirg the long time, expenditure and equipments.
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\

The flelds'of Acoustic, thermal comforts and
safety of structure require the association of other
disciplines. The visual comforts, colour schemes ete.,
are 8lso the subjects to be added in the chain of

studies.

The féstﬂchénging ‘technology and mode of
soclety have the great impact on the systems of educa-
tion which requires the reviaw of these studies from
time to time to suttest the timely changes to these
conclusions. So that this study may help in multisided
development of the soclety of that particulax pe:iod
for which it is being applied.
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AREA REQUIREMENT FOR A COLLEGE OF 600 STUDENTS

Let there be 20 sections in all No. of rooms

4 soctions (classes) XI & XII 0,75 x4 = 3,0

6 sections (classes) IX & X 0.7 x 6 = 4.5

10 sectiong(classes) VIe VIII 08 x10 = 8,0

S . o : - . 16 rooms

16 rooms area = 16 x 37.1 = 598.6 sq.m.

3 Laboratories = 51 #1320 = 171.00 * (Phy,Chem.,Bot.)
Storage : 25% = 43,00 % |

Assembly Hall = 180,00 *

'Library = 205,00 *

gtaff room = 60,00 *

Principal's office = 25,00 "

General office = 35,00 "

First aid and Doctor = 15,00 *

Guidance and counsebling = 20,00 »

N.c.c. and Games etc. * 30,00

Stores N = 40,00 »

Toilets | - = 40,00

, L 1493.00 sg.m
Add 25% for Structural putpovses 368,00

1861.00
AMd 5% for circulation ' 460,00 »
2421,00 »

Let the covertge be 25%

Total Area of college site = = 9684,00 sq. m.

This equals to 2.23 Acres say 2.5 acres.
& For Play fields | 3.0 Acres

5.5 acres.
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