G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

@B )F—

Jse99 ..

LIMITED

ID/wWa. 181/10
4 September 147,

. United Nations Industrial Development Organization ORTGINAL: ENGLISH

t Expert Group Meeting on Building and
Facilities, Design and Lay-out for Industrial
Research and Development Centres

Innsbruck, 23 - 27 September 1974

CCNSIDERATICNS IN PLANNING AND LAY-OUT OF CENTRES
FOk INDUSTRIAL RESEARCH AND DEVELOPMENT l/

H.C. Visvesvaraya*

* Director, Cement Research Institute of India, New Delhi.

_1_/ The views and opinions expressed in this paper are those of the author and do
not necessarily reflect the views of the secretariat of UNIDO. This document
i his been reproduced without formal editing,

id. 74=-5670




SRS S

We regret that some of the pages in the microfiche
copy of this report may not be up to the proper

legibility standards, even though the best possible
copy was used for preparing the master fiche.

!

b e T

¥
i
g;

i
]
i
f




1.1
1.2
1.3

1.4
1.5

2.1

2,)
2,4

-ii -

PREAMBLE

INTERRELATION BETWEEN THE MANAGEMENT SYSTEM
AND PLANNING AND LAYOUT OF BUILDING

e

Matrix Management and Its Influence on Layout

R & D Equipment as Common Facility

Centralization of Materials Management and
Workshop Facilities

Open System v/s. Closed System
Invironment or Climate for R4 D

INCORPORATING FLEXIBILITY IN LAYOUT AT
REASONABLE COST

Dynamic Progress in R & D Necessitates
Changes

Changes with Time
Changes Due to Technelogical Evelution

Changes flowing From Social and Economio
Changes

CAMPUS SYSTEM vs SINGLE BLOCK SYSTIN

PLANNED AND UNPLANNED EXPAN STON

MULTIPURPOSING INVISTMENTS FOR BETTER RETUNNS




7.1
7.2
7.3
7.4

7.5
7.6
T.7
7.8
7.9
7.10
T.11

T7.12

LABORATORY SERVICIS

SPECIAL CONSIDERATIONS FOR DIFFERENT FACETS
OF ACTIVITY

Industrial and Technological Research
Pilot Plants
Demenstration Operations

Industrial Information and Documentation
Activity

Conference Hall and Meeting Rooms

Records

Reception and Telephone and General Offices
Vorkshops

Tolilets

Social Velfare Activity

Storage

Safety

CASE STUDY OF CEMENT RRSEBARCH INSTITUTE
OF INDIA







PREAMBLE

is related, It is therefore even more difficult

than in the case of normal buildings to lay down a
common system for all types of Industrial R &D
Centres; each has to be considered in its owyn environ-
ment and situations and appropriate answers arrived

at. There are however some general principles or

notwithstanding their indiwvidual specialities or
variations and the attempt here is to focus attention
on some of these common principles or considerations,

INTERRELATION BETWEEN THE MANAGEMENT SYSTEM AND
PLANNING AND LAYOUT OF BUILDING

The most important consideration is to correlate
the planning and layout of the building with the
System of management Proposed to be adopted, It
is not uncommon to find this aspect totally forgotten
with the result that the building layout dictates,
to a large extent, {he nature of management system
to be adopted in an Industrial R& D Centre., It needs
hardly any eumphasis that R & D being the business
of these centres, any management system should be such
as to secure the maximum possible returns in the form
of R& D results in the minimum possible time consuming
the minimum Possible resources. The planning and
layout of Industrial R & D Centres would have to suit
such a management system,

Matrix Nanggement and Its Influence on Layout

Neither the traditional vertical bureau-
cratic structure sulted to general administratien
nor the totally horiszontal structure sui ted
to fundamental and basic research work
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would generally be suitable for Industrial

R & D, The trend in recent Years has been
team work and multi-disciplinary approach
leading to a 8ystem of Matrix structure for

R & D Management., In this system, the infra-
structure comprising R & D talent, R & D
equipment, space and environment, technical
and general services and management controls
form the infrastructural part while the

R & D operational teams and technology trans-
fer groups form the output part. The balanced
integration of the infrastructural inputs
towards objective fulfilment is the main task
of the management . Conceptually, therefore,
there are no divisions, departments or Ssections
as encountered in the conventional type, which
have a tendency to act as sub-institutions
under the main institution., The Planning and
layout of the building therefore has, as its
basis, an integrated approach towards avoiding
the creation of visible and marked geographi -
cal boundaries for the main divisions or
departments,

R & D Equipment as Common Facility

The integrated approach leads to the
concept of treating R & D equipment as »
library of equipment available tor use by all
and not parts of demarcated division: of the
insti tute. The building layocut iherefore
provides for installation, operation and use
of the equipment on this bas's, and in a manner
which leads to cogent classification,

Centr;;ization of Materials Mauagement and
Workshop Facilities i

Services, such as Procurement, stores
and woirkshop need Special at.ention to ensure
that they function efficiently within the frame-
work of the management systewm and the Planning
and layout of the building should ensure this,
For example, if the layout provides for four
or five main stores distributed in different
locations in the building, a coordinated funec-
tioning of the stores activity will be handi -

the working hours of each store room will have
to be restricted, Similar is thne situation
with worxshop. The blanning and building lay-
out in lndustrial R & D Cenitres has therefore
to take this also into account, .
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Open System v/s Closed System

Yet another important consideration in
the planning and layout of Indus trial R & D
centres is whe ther the organization Proposes to
adopt the open system, the semi-open system or
the closed system in the scating of its
employees, It is well known that an open system
is a more progressive one and is being adopted
by more and more organizations in view of the
great advantages offered by continuous visual
connections amongst the staff. But in situa-

deveioped enough to permit softness in speaking
or the sccial practices do not permit quiet
transactions so essential for an open system, the
building layout will have to provide for a
closed system. In most developing countries,

it appears, an optimum combination of the two
leading to a semi-o pen System, is most advan-
tageous, WVhatever the System, the layoui. should
simul taneously ensure maximum visual coninection,
opportunities for frequent interaction between
all levels of staff engaged in similar activi-
ties and at the Same time an atmosphere round
the scientists conducive to creative activity,

Environment or Climate for R & D

Every R & D organization has to give
close attention to the environment and climate
in which the R & D personnel are to pursue
their endeavours, There ars two distinct aspects
of the environment and climate - one relates to
the environment and climate of the organization
as engendered by the attitudes and behavioural
Pattern of those above, below and horizontal
in level to a worker; the other is the physical
environment and climate, It is the direct res-
ponsibility of the managers of R & D to ensure
the former, that is, the environment and climate
in the management structure of the organization
are conducive to heal thy progress in R & D,
The latter is to be secured by those in charge
of building pPlanning and layout; it also includes
land scaping and horti cul ture and their subsequent
maintenance, R & D, when sincerely pursued,
is a Mentally strenuous Job which is why the
environment and climate should be comfortabl e,
soothing and conducive to revitalization of
thinking processes, A number of studies have
shown that even in manual, physical or mechanical
Jjobs, the environment and climate in which one
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works has direct relation with one's produc-
tivity. That being the case, the importance
of proper environment and climate to a
mentally taxing occupation like R & D should
be considerably more so.

INCORPORATING FLEXIBILITY IN LAYOUT AT
REASONABLE COST

In any dynamic and progressive R&D
organization, changes will and must take Place.
If the layout of the building does not incor-
porate enough flexibility to permit these
changes, the very natural growth and progress
of the organization will suffer as a result
of the restraints imposed by the building
layout. Flexibility in the layout could mean
additional cost and therefore considerable
care has to be exercised to ensure that the
advant ages secured in terms of flexibility are
worth the additional expenditure incurred in
securing the flexibility. In fact, the inge-
nuity of the designer lies in g€iving a building
layout with maximum pPossible flexibility at
minimum possible additional expenditure. Some
aspects of these changes are indicated in brief
in the following paragraphs,

Dynamic Progress in R & D Necessitates Changes

Dmamism is a sign of progress., 1In
any progressive Industrial R & D Organi zation,
changes become necessary in view of the dynamism
in the thinking processes of the R & D personnel
involved. Since R & D men are essentially men
of creativity, what an individual or a €roup of
individuals might have considered as the best
solution in a given situation might be considered
by another individual or group of individuals
as needing modifications, improvements or changes.
As such, dynamic changes should be treated as
part of the culture of the creative men involved,
Those who are responsible for the planning and
layout of R& D Centres should give consideration
to the thoughts of not only the present indivi-
duals involved in the Planning processes but
also of the possibilities of another set of
creative men thinking diffcrontly. This calls
for an understanding in depth of the situations
by the planner or designer of the building.
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Ghanges with Time

Whilst the changes necessitated by
differences in thinking of groups of creative
individuals and dynamism have been as mentioned
in 2.1, time factor is another which considera-
bly influences the changes. In aspite of the
best thinking and exercise that may go into
the finalisation of a Plan or layout at the
commencement of the construction of a building
even before the building gets completed, it is
not uncommon to find that needs for changes
come up, These are the changes caused by time
inasmuch as the need for them became evident
in the time that elapsed between the starting
and the completion of the building.

Ghanges Due To Tochnological Evolution

At the pace at which science and tech-
nology are advancing, we see how fast techno-
logies become obsolescent. While it is true
that no one can precisely predict the shape of
things to come, a prudent Planner or designer
of an R & D Centre should take into account
the fact that advancement in technology is
bound to lead to changes. Accordingly, he
should tailor his Planning and layout providing
for reasonably good foundations for the growth
of the R & D Centre despite changing technologies,

Changes Flovigg From Social And Economic Changes

After all, an R &4 D Organization is
part of the society in which it functions
notwithstanding its involvement with any parti-
cular industry or encompassment by any techno-
logy. For the same type of industry, for
providing the same technological support, the
organization of an R & D Centre in one type of
socio-economic environment would have to be
different from that of another socio-economic
environment, This being easy to appreciate,
the same concept could be extended to appreciate
the changes needed in a €iven R & D Centre
with changes in its own socio-economic environ-
ment. If changes are called for within the
organization, the planning and layout of the
building would have to adequately provide for
for them,
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CAMPUS SYSTEM vs SINGLE BLOCK SYSTHEM

Given the objectives which have to be
fulfilled by an Industrial R & D Centre, one
of the early questions which the planner or
designer has to face or solve is whether the
building planning and layout for that Centre
should be on the basis of a spread-out system
which can be termed as 'Campus System' or
on the basis of a concentrated system which
can be called the 'Single Block System'. Here,
the nature of activities as well as the t ype
of management will influence the decision.
Notwithstanding the extent of land available
to an Industrial R & D Centre and its low
cost, one would find that in modern Industrial
R&D Centres the Single Block System is pre-
ferable unless functional considerations
necessitate the spread-out system. For
example, in an Industrial R & D Centre, which
has hazards of radio-activity, it will be
quite logical and rational to separate an
activity from the rest. Similarly, activities
with inherent hazards should be segregated
from the rest. There can be many such cases
where functional separation of certain acti-
vities would be a positive imperative. There
could also be technical considerations, such
as the heaviness of equipment used in an
Industrial R & D Centre which would make a
ground floor system or at the most one more
floor preferable to making heavy floors on
multi-storey basis, In g€eneral, the more the
spread-out the more expensive the services
will become. One has therefore to balance
all aspects in arriving at a layout most
suited to a given situation. For example,
one of the largest Industrial R & D Centres in
India, the Cement Research Institute of India,
after a detailed exercise, came to the conclu-
sion that a combination of the two systems
resulting in 11 blocks, most of them of two
storeys integrated by suitable connections in
the form of open or closed corridors, would
be the ideal solution.

PLANNED AND UNPLANNED EXPANSION

However generous one's planning might
be, Parkinson's law holds sway, that is, there
is always an expansion. An Industrial R & D
Centre is no exception to this, A prudent
Planner or designer of an Industrial R & D
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Centre building has therefore to appreciate that
notwithstanding his client's feeling of ad equacy
of a certain size of the building, his sucessors
would find need for expansion. The original
Planning could be such as to accommodate a
necessary expansion with no infructuous e xpendi ture,
The mos¢ important requirement of such an expan-
sion is that it should not, on the one hand,
disturb the normal functioning of the existing
unit and at the same time integrate smoothly
with the already existing wnit to give the

sense of a whole. In other words, like a drop
of water which is a whole by itself and can mix
with another to again give a wilole, a planned
expansion should have an etiect of wholeness at
all stages. Such expansions could be planned or
unplanned. The planned ones could be those which
are foreseen and provided for. The unplanned
ones should cater to the possibilities of future
manager adding to what exists at that stage
without having been provided for in the pPlanned
expansion. The layout of the Cement Research
Inscitute of India given in Figure 1 will bring
out how such future expansions have been provided
for.

MULTIPURPOSING INVESTMENTS FOR BETTER RETURNS

5.18 One of the common problems faced in
Industrial R & D Centres relates to creation of
certain facilities which involve large investments.,
The R & D objectives and the objectives of those
who manage the R & D, demand that such facilities
be created even though they may involve substantial
investments. But, on the other hand, anyonec who
has consideration for investment 1looks at 1t as
a large investment being made for creating a
facility which might be used Infrequently - may
be once in a year or once in two Years, once in a
quarter, or at the most once in a month. It is
here that a considerable amount of interaction
between all those who are interested in the develop-
ment of an R &4 D Centre is required. One has to
basically examine whether these very investments
cannot be made mul tipurposed. For examnple, the
Same space can be used by different disciplines
for different activities if it is 80 planned and
designed from the very beginning., Similarly, certain
facilities can be so designed tinat with a slightly
additional investment they become multi-purposad,
savin; thereby additiounal investment of over
several times., A typical example cf this is
the multi-purpose Heavy Test Block provided .n
the Cement Research Institute of Irnddiaga, This
Hall is 20 x 70 metres with a heish%t to the ceiiing




of 10 metres, and with an overhead crane of 10
tonnes capacity moving the entire length of
the floor., The floor itself is made of a heavy
box girder capable of taking a load of 50 T/m?
or 100 tonnes concentrated load at any point,
Reaction point holes have been provided in the
floor on a module basis. This Block is annexed
to three of the engineering blocks making it
Possible for any of these blocks to feel that
the space belongs to it - the space really is
a part of it as long as it has an use for it,
The floor can be used for installing plant and
machinery uader test or structures under test.
Two more features which have been incorporated
in this multi-purpose test arrangement are -

(a) A vertical reactiom wall which is
integrated with the test floor thereby trans-
mitting the entire horizontal reaction to the
test floor,and this has saved considerable cost
vhile providing very convenient facility for
large-scale horizontal loading, such as those
of earthquakes, wind, water or earth Pressure,
The wall has also been provided with reaction
point holes to a module.

(b) The box itself has been so designed
that its inner dimensions are convenient enough
to provide working space. These inner box spaces
which are tunnel-like are used for various
activities; one of these tunnels has, in fact,
been widened at the very preliminary design
stage resulting in a very convenlient area for
putting up a long line Pretensioning bed for
Precast concrete work. Here again, the preten-
sioning bed, if Separately constructed, would
have involved substantial investment. But, by
using the very floor as the reaction frame, a
Pretensioning bed has been achieved at a frac-
tional cost of an independen: Pretensioning bed.
These arrangements are illustrated in Figure 4
Any number of such examples can be given. 1In
fact, mul ti-purpose use of sSpace is not new in
the design of school buildings, especially in
developing countries. From these, one can
appreciate the importance orf making investments
mul ti-purposed so as to get better returns from
them. Even if such uulti-purposing slightly
increases the investment, the returns would be
worthwhile in terms of their manifold increased
usage.

5.2t Where the frequency of use is not
much, one should consider first whether it is ot
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all necessary to invest in such a facility, If
such a facility is available conveniently else-
where, it would be best to utilize it from

there. In many developing countries, however,

an awvkward dilemma is faced where provision of

a certain facility is rather expensive and not

to have the facility is retrograde. It is here
that multipurposing should receive close attention.

LABORATORY SERVICES

Cold water, hot water, drainage, electri-
city for light loads and electricity for heavy
loads, gas,vacuum, compressed air and steam are
some of the services normally met with in Indus-
trial R & D Centres. Sometimes, these services
are provided just for the satisfaction of being
able to claim that all Possible services have
been provided. However, considerable amount of
thinking has to go into each one of them, For
example, one could argue that various points in
the Laboratory have to be used for analytical
work and therefore they need supply of gas; a
basic question which has to be asked in such
situations is whether the user areas should be
diffused or is it possible to concentrate them
into one area so that the g€as service is confined
to that area. So could the other services be
examined. Thus, the Planning and layout of the
building will also be influenced by the nature
of services demanded and their points of use.
Once the use of the facilities is concentrated
and confined to the minimum number of points
possible, the rest of the details could be worked
out on the normal engineering principles leading
to most economical positioning of the respective
Plants and a convenient and economic distribution
system. Figure 1 also illustrates the layout of
some of these services which have been provided
in the Cement Research Institute of India.

SPECTAL CONSIDERATIONS FOR DIFFERENT FACETS OF
ACTIVITY

Apart from the general considerations in
Planning and layout for Centres for Industrial
R & D discussed hitherto, certain special consi-
derations are Necessary in regard to some speci-
fic functions. These are briefly discussed beiow,
as also illustrated in Migures | to 6 with refe-
rence to the Cement Research Institute of India.

industrial end Technologioal Research

There are two concepts generally Prevalent,




one where the main scientific staff are sepa-
rated from the equipment facilities and the
operators; and the other where the two are
integrated, In the former system, sScientists
of different disciplines can have a good
faculty interaction it they were to be grouped
toge ther. But, in most Industrial R & D
Centres, interaction along the line in tlie
vertical sense iz ftound to be more important
than in the hortzontal direction because hori-
zontnl interaction is in anycasecaused by the
other management processes and activities.
This would lead to equipment faciiities, oprra-
tors and scientists to be located togethoer,
The planning and the layout of the builiing
in such cases have to ensure an integrated
layout. However, care is to be taken at the
same time to ensure that the scientista and
technologists are provided enough space free
from noise and other disturbunces so0 that their
intellectual work is not impaired in spite of
their being in the midst of their men and
equipment,

Pilot Plonts

Pilot plants have different definitions in
different situations, The term derives from the
fact that a laboratory study brings out resuits
to be tried out on a small scale befonr. bein -
put on a full-scale plant, But today manv
plants, which are not precisely pilot plants
but carry out only mini unit-operations or are
mini-plants, are called pilot plunts. Mini-
plants, which are used essentially as an R & D
equipment, not the plants proper, are also
called pilot plants, The location and the system
to be adopted for pilot plants cannot be gene -
ralised because of their very specialised
nature. There are pilot plants in Industrial
R & D which are almost manufacturing factories
by themselvesj there are, on the other hand,
Pilot plants which are no more than laboratory |
equipment comparable to other equipment., The |
two need entirely different philosophies in
regard to building layout considerations., For
all pilot plants, which are similar in nuture
to the R4 D equipment within the laboratory, :
substantially the same yardsticks as applicable
to the latter can be applied, Pilot plants,
which are on a large-scale manufacturing basis, a
should preferably be separated as a subsidiary '
activity of the R & D Centre and treated accor-
dingly in respect of plannin;: and layout as well

e
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Demonstration Operations

Demons tration operations could be with
reference to R & D experimentation, small pilot
Plants or large pilot pPlants, Sometimes, large-
scale testing also may involve demonstration
where a large number of People may a1sseable,

In the case of each R & D activity invelved,

& master question has to be asked, viz, whether
the activity could at any time have to be

demons trated to a group of persons., I[f su,
within the framework of the layout, the space
around such equipment incidental to such
activity should be able to conveniently accommo-
date observers to stand or sit during demons-
trations,

Industrial Information and Documentation Act  vity

Information is becomin; more and more a
creative explosion., It is being increasingly
realised that an efficient and competent Indus-
trial Information Service can often provide
the industry greater service than a whole R&D
Centre. Industrial information and documen-
tation activity is no more a mere library acti-
vity of issuing books and taking them back.
Information science has to be recognised as a
science in its own right and the building layout
should provide for not only a library and
reading room but also for information science
activities, These include documentation,
abstracting, reprography, micro-filmning, micro
film reading, computer service and so on,.
Certain countries have national standards for
library building and related infrastructures,
For instance, there is an Indian standard code
of practice relating to primary elements in the
design of library buildings (ISs1553. 1960) .
There is also o specification for library
furmiture and fittings (I Ss 1829-1961) besides
a code of practice for library lighting
(1582672-1966). Such standards form useful
guides for the functional design of these faci-
lities. The relative extents of counter space,
storage space, retrieval arrangements and
reading space will depend on the nature of
activity in the Industi'ial R & D Centre and
the nature of usage of the industrial infor-
mation service.

gonfgr_gncg Hell and Meeting Rooms

Here again, the main aim must be to make
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thea multipurpesed as far as pessible. In fact,
displey areas er museum activities of an R& D
Centre could be combined with conference or
meeting areas. If an R& D Centre has training
as part of its regular programme and training
courses are to be conducted throughout the year
on a regular basis, provision will have to be
made for regular lecture halls. Such lecture
halls, meeting rooms and conference halls should
be viewed together to make them, as far as
possible, interchangeable and multipurposed. At
the same time, they should be enough to cater to
possible simul taneous activities.

Records

An Industrial R & D Centre broadly deals with
the following four types of records -

Personnel records
Financial records
Techaical records
General affairs records

aoTm

In addi tion, sometimes there may be separate
records relating to materials management and
vorkshops, they being the major services,
and other technical services.

The volume of records would depend upon the size
of the activities involved. But, under normal
circums tances, records relating to techmical
activities would be several times more voluminous
than those relating to other aspects. Thus,
ceatralisation of recerds could be viewed essen-
tially with reference to the techmical records
ad to conceive it as a part of industrisal
information activity would appear to be most
rational.

R tio Telephon a d G r of

A view of the Reception and Telephone Board
in the Cement Research Institute of India is
illustrated in Figure 2. Purposefulness, warmth,
Pleasantness and efficiency should mark the layout
of the reception.

Every Industrial R A D Centre has to deal
with general activities, such as Administratien,
Finance & Accounts and General Affairs. Provisien

of space for these and the pPlanning and designing
of areas for them could sbstantially be om the
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same lines as for other organisations of the
same type with one proviso that, as far as

Possible, these functions should not interfere
or disturb the pursuit of the main R&D
activities.

Yorkshops

The size and nature of the workshops
in an Industrial R & D Centre will depend
entirely on the nature of activi ty of the
Centre and the workshop facilities available
to it from outside sources. The workshops
would have to conform to the regulations of
the local authority. 1In general, it is desirable
to conceive workshops as an ancillary wnit
unless the nature of industrial R & D is such
that it gets integrated with the workshop
activity,

Toilets

Standard norms exist in many countries
for provision of toilets in relation to the
number of users. But, quite often, in the
Planning and layout of Industrial R & D Centres,
the decision on toilets cannot be taken in
pPrecisely the same manner as for certain other
types of office, public or community buildings.
The working convenience in each area has to be
studied, as also the number of People involved
and their location kept in view before a final
decision is taken in regard to toilets, Mention
Bay be made here of the Indian standard code
of basic requirements for water supply, drainage
and sanitatiom (ISt 1172-1971) which, among
other things, lays down norms for the provision
of toilets.

Social Velfare Activity

Many R A D Centres incorporate canteen
as a part of their building complex. A nevw
idea is now emerging in favour of a separate
Social Velfare Block whioch Provides for catering,
recreational and guest house activities. The
Cement Research Institute of India is adopting
this idea. PFrom the central catering service,
a subsidiary canteen arrangement within the
®aia building will enable serving the personnel
in the Industrial R &4 D Centre during mid-day
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lunch, The size of the catering arrangement -
whether it be the main one in the Social Welfare
Block or the secondary one in the Main Block -
will depend on several parameters and cannot

be generalised. Facilities in the neighbourhood,
nearness or otherwise of' the employees' resi-
dences, social customs and habits and the
efficienry of catering service will all determine
the size of the canteen to be provided.

Storage

One :f the commonly forgotten n«eds is
storage space, that i<, space for storing the
inputs meant for the R & D Centre, the samples
received, those under processing and those which
are finally disposed of, The nature of material:
and the quantum of samples will depend upon the

nature of th» R & D . ntre's activities, Trres-
pective o1 tho magnituade, a system for storage
is called fo-, Lf the material to be handled
is ust messy and it 1.5 small in quantity.a series

af lockers or cupboards will do. Otherwvise,

is common wi.th most eigineering oriented Inlu. .
trial R & U Cent rres, »pecial atten:ion to receiving,
handli:e 1l storage of malerials as well as
disposal of t"ested wmaterials is called for.

A liberal st :age space 15 an important consti -
tuent in tue ood pinsnnin, of ann R & D Cenure
Salety

Dependin: on the nature of activities
carried on, Industrial R & D Centres will have
areas of hazards - radioactive, fire, chemical,
mechanical, electrical, environmental and so on.
Safety practices, as laid down in the relevant
standards and statutes, and enforced by the local
authority should be followed.

CASE STUDY OF THE CEMENT RESEARCH INSTITUTE OF INDIA

In order to illustrate the foregoing
principles, the Cement Research Institute of
Indis, one of the largest Industrial R & D Centres
in India, is taken for case study, The details
are self-explanatory from the followings

(i) Site Plan of the Cement Research
Instiinte of India including
indication of some of the services

(Figure 1)
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(11) Ground Moor Layout Plan of the

(i111)
(1v)
(v)

(vi)

(vii)

Cement Research Institute of India
(Figure 2)

First Floor Layout Plan of the Cement
Research Institute of India (Pigure 3)

Layout Plan of Mul tipurpose Test
Hall (Figure &)

Layout Plan of Process Ihginooring
and Material Process (Figure 5)

Layout Plan of Pilot Cement Plant of
Cement Research Institute of India
at Muduvathur (PFigure 6)

A number of Photographs relating to
different facets of Cement Research
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