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INTRODUCTION

The euk ject of Lhis paper is ar attempt to formulate
basic criteria for the decision on moald suitable location
and 8 ccnseyuent design of wn industiriel research and
develomment centre.

To deal with thip queetion it is inevitable to precize
the term industrial research end develorment cenire. In
this paper the term industrial vesearch and devalopment
centre means a complex of offices, laboratories, training
rooms, suxiliary plecor apd instellations serving to the
needs of applied research.

T™ig preoision of the term is impertaut as well for
the delimitation <f %he tunctior of the cemtre in the
frame of the whole scientific resesrch sud development
basis of the given country as o the fuactional contents
¢f the centra znd its internsl avganization.g)

o e -

2) Basic research contairs a ncientific activity t» disclose
new up Lo Liw Wwikdown Thel b nrecer . s An the nature
and to eniarge and 5 deospen man s knowledge of the
syoetance 01 Metural aad sucini Processus. Tne firet
reswlt of Lhe basic resasrch o & hypolhesia based on
ynowlaodge of new facts, let us say or oscertainment of
deviations of existing scientific precepte from the
objsctive renlity, In iurther phases scientific laws and
¢ syotem of scientific knowledge ars formuluted. The
basic researsh i brioed on extensive and systematic
collection of frebs, their -~laessification, anaiysis and
processing and on the uve of exinting imowledge.

Apvlied research containe the uciivity to the practiocal
uge of knowiedge of boric resasyrch and of technical and
tachnological imowvledge. Tt ie, in effest, bringing
scientifi~ wiud empirical knowledze to concrete technical
and otberwire usanle forme, .k Bre e.g. new devices,




Due tn speciiic conditiona of develop:ug courtries
it ie elso presumed that apart frorm the pri.ctical resesrch
and development application in the given field of indu—
strial activity of the country the cerice will also fulfii
an important task in the training cf the necessary number
of personiael for research and development.

i+ LOCATION OF THE CENTRE |,

The location of the centre is to be considered as
& process analyeing macro-economic as well ans micro-economic
points of view,

¥hen analysing macro-economic pointes of view the main
aim is to determine the arer of location of the centres on
the basis of meny-sided evaluation of cesired relations
of the centre to potential clientr on one side and to the
achievement of clouve working contacts with other relevant
organigzations on the other side.

Empirical knowledge from the existing proceses of macro.
economic location of similar centres speaks unambigously for
areas of big concentretior /oxinting or pracumed) of indu-
strial, social end cultural activities which means -
predominantly and in Jevelopiug countries ecpecially - areas
of capital or big port cities,

When analysing micro-economi~ points of view the main
aim i8 to determine in the given area the correte plot.
The selection of a suitable building plot ought to be
& result of a complex confrontation betwaen the desired
function, contents and operation of the centre and between
the specific territorial, technical, hygienic, natural,

2) materials, tecknologies etc. In this atage it ie not
introducing of results of applied research into
current production practice but its laboratory, pilot
plant verifying.




situvational cnd otrar culitien o7 poevible ~lote in tha
Relected ar=a. 7+ 1in neeenvary -~ vhen reliecting a4 conecrete
building plot - {5 taxe into cunsideretion espeaially
follewing neess:

- to provide @ Bufficiently big piot not only For the conve-
nience of the cunetruction :tseif snd for the internal
operation ¢f the ceutrs » t 8185, arcve all, for the
poesitle nevu 0F ltn perspective enlargescat. Firactically,
it means “hat it is ascgasary te take int: sceoount a recserve
of surfacee in the extept of 10 - 2C %o In some cases it
would be cesirabie o sulerge this resusrve by plote destined
to the yoeeible realiz-tion .f construction of residential
housee Tor the basic pareornel oi the centre;

- t0 Belect plote with guod technicel qualitiew. It neens
especlally sufficient “earing capatity of ground soiles and
with theve conditicrs related neceeeity that the highest
level of underground wa‘er miay not resch over 2 meters
under the ground;

- 10 selecs such a building plot that hes pre-conditione for
& free dispositional soiution foi tha whole complex of the
centre and also for the orie .tation of indi.idual objects
to cardinel points ~ without the necessity 1o subordinate
harmfully this soluticn e.&. 10 surrounding exieting
buildings eand other limiting factors;

- it is desirabie that the plot for milding the centre that
will undoubtsdly fulfil important social ainme may form

&n expreseive compositioual elemeut .o the selected city

accentuated partly by an aesthetic situationsl value and
partly also by a pecfeect iranspertation accessibility

to individval functiona! components ot the city organism;




- an importent locatioanl fac-or ir & posuibility (or
impossibility) of wey of vi wbdie ooslallel .an of tochn jeel
intrastructure. It invclves espe ¢c1ally aupply of drinking
and utility water, sewarage, Suppiy ol heat, gac snd
electricity. The imposaibility o :onnections to the communal
network would meen ipn iiB coneequerzes e.ther a Tactor
excluding the location or a considerable draw--back of the
condtruciicn Ly ruilding own, seperate inetaliations. It
is therefore necessary %n take advuntage of existing city
industrial diet:icte which - apaxt from the advantage of the
proximity of potential clients - give real pre-conditions
for the common use of technical installations;

- last not least i{ iu necessary - when delecting e plot -
to bear in mind a hygiennically undefective environment
especially as tc tha cleanness of air and to the creation
of a quiet working envircnment protected against noise.

The enumeration of the stated factors does not alaim
to be complete. It contains, however, basic factors in
& degree sncugh to make imposrible iheir omiting when
seleoting a concrete builiding piot in ihe prc cese of micro-
economiec looation.

The practice in the comstruction of similar centres
and especially the practice in their cperstion proves that
it is necessary to pay incressed attention and maximum
exact endeavours to the process of location. It is dictated
by the fact that errors in the locatior have such consequences
that their removal is even by the best construction and
operation of the investment practicelly impossible. The basis
of a locational puccess is, therefore, in connection to
the comstruction of en industrial research and development
centre:s




& clear Bpecification of the sense anu function
of the centre 1a the frame of the country’s
research and development basis;

» & formulation of desirable relations to relevant
orgnniz:tions;

o & detailed operetional and organizational scheme
eXpressing most suitable mtual internal relatione
and connectiona of individual objects and
installations of the research and development
complex;

* @& specification and a qQuantification of territorial
and techrical conditions ae to the quality, sige
and site of the building plot;

o & premeditateq effort to integrcte the building
plot with the city orgmnism,

Vhen performing +the locational Process itself, it ig

necessary to use the advantageous method of mutua] comparison
of variants of selection of more building plots,
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The primery design basis ior the consizuctuion ~F an
industrial reseurch and develormeni ceutre vught to be iip
general plan, By the term gencral plan i1 is meant a comnlex
dolution of fundauentel questions ¢f tle situalion ard
height of ai.: buildinge, conetructions wd sutaulichnentc,
of the technieal irlrastructur: nred vk, ¢f the organ zatinsy
of security and protecticn, of c¢he pgarden trimming of
the plot including prirciples for the creetion of faveurabyo
working envirsament po 89 1¢ secure an eccnomicel conctiuction
and operation, to apply promessive temhnology and to
enable the pcosihilily ¢f a further logizal develupment,

The seneral piar in worked out ou the Lasis of arn
organizationnl ard operntional scheme which expcreoser
relations and connections betweern particular functional
clemente of ‘he reszarch and deveiopmert complex, expresi.c
turther nrinciples of conflrctless movenents of materials
and employees u: well as cardinul relntions ¢f tie whrole
complex to environs.

1

The general pian is worsed oul by tne acJhod of
a physical plan in sucl. a degree of letai) ve as to become
u starting point for determining ouitatle stages of
construction and a basis for partial projects of individual
buildings and accompanying establichments. By iie exdstence,
the general plan creatrs decieive pre-coaditions for
providing a conceptunl conctru-tien.

A formulaticn of courcrete con:iderations for buildings
design in genoral terms is practically impoasible. The basic
function of the centre tud ecpecially cuntents of its
activity have a decisive influence on itr organizational
structure, on it #uitable size orn tue specitica of its
operational conditions.



% gecuws the only postible wey to deel with the subject
is to illustrate basizc d2sigr condiderntions on 4 concrote
example from the Czechoslovaek practice, on the exnmple of
the Ingtitute frr Reosearch nnd ilizntion of Pucle, It
is an institute oif the Mirdistry of Fucls aad Fnergetics.

Ite seat ic in Féchovice (zomr 1% km necar Prague) and it
has a branch in Broo (second biggent city in Czechoslovakia
and an impertant inzustriel centrs).

The main fupciion of the inetitute is to cortribute
by ite scientific, research ard techrnical activity to
achieve new knowledge in the field of processing and use
of #elid, gaz and liquid fuels and to contribute to the
implementation of tnio knowledge. The institute carries out
also expertize and review work and renders expert assistance
to industrial enterprises, organises cocperation with local
and foreign rosenrch institutes and international organi. za-
tions,

The chosen organigational structure ought to enable
practical fulfilment of the function of the inetitute. In
our case the institute is led Ly a director to whom are
subordinated:

Assistant Director

Division of Refining of Puels

Division of Utilization ol Fuels

Personal NMenagenment

Economic and Technical Division

Director of Branch.

Individuel divisions are the basic olement of the research
and development activity of the institute. They are divided
into ventres or sections es shown in the annexed graph 2
(Annex 2).




Ire number of e.ployees of ihe 1nsiitite g ecoge
400 peopla,

The toial sucfecs «f +he ploy 19 2,% hectars and
the plot <overed by buildings 7nd relatsl egstablichmente
doec not reaci: 5 9.

The conuumption of elzeirical energy in wicurd
400,000 = 450,000 IwH vhich repiesenty pewer~irmut of
some O,2 M,

Off-take (¢ coneumption; of wa<aer from the public
3

water-niping i6 round 30, reep. 28 m’ per 24 hours,
The quantity of waete-waters Cischerged Lo public
sewerage aystem is cea 20 m3 per 24 rouve,

The esituation of this institute - which ic shown
as an example - is realized in a specinl areton the border
of the capita: city. Purt of this ares iu o series of
further resecarch and development centreu, e.¢. liesearch
Institute of Naterials, Rezearch Institute of Construction
of Machineu, Institute for Hecearch of Motor-Cars,Research
Institute o Electrical Engineering etc.

The advantage of concentrat:on of mere industrial
research and development centres in one area is given, first
of all, by the fact that a high level nf technical oquip-
ments of the area can he achieved by 1nvestaents or common
interests (aewage disposal plant, common source of water,
electrical energy, gaz etc.) Purther advaniage are invest-
neuts creating suitable conditione ior thc¢ living environ-
ment, for service and social and health care for employees
(gardens, building of common ixitchens and dining rooms,
health centres, fire protection, repeir service etcs)
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As already said, gcnerally wvalid considerations for
building design considerations are - without 2 Jmowledge
of the contents of work of the centre - practically
imposaible 4o state. The example of @ concrete institute
By give an idea of elements that are to be taken into
consideration when prepering & project of an industrial
research and development centre.




Amnex 1

Research and Development Natwork in Czechoolovakia

Opinione are ~ or should be - based on e¢xperience.
Opinions of this paper are bared on Cgechoslovak expe-
rience of the organtzation, plamming and function of
research and development in Czechoslovakia. It seems,
therefcre, neceesary to complement *his paper by some
facts on the organization of research and development
in Czechoslovakia, its role and poeition in the struc-
ture of national economy. Taking into consideration
that this paper should serve developing countries it
is obvious that thie description is meant as an illu-
stration only and that by no means it should be conei-
dered as an instruction for use. This description should
only give an idea to readere how research and develop-
ment is organize¢d in & developed country with a centrally
planned economy.

The main components of Cgechoslovak research and
development nétwork are:

a) the Czechoslovak Academy of Sciences,

b) the universities ¢t~ th» ertant of their scientific
work,

¢) research and development institutes under the super-
vision of ministries or other state administrative
bodies,

d) research and development institutes and organigations
in the sphere of enterprise which are legally and
economically independent

¢) research development & technological centres that
are part of enterprises and factories.




The mein facus of the work of Academy is basic
research., This research and ~ of course ~ also applied
research is performed by specialized institutes of
the Academy, e.g. Institnte of Mathematics, Astronomical
Institute, Geophysicel Institute, Institute of Physios,
Institute of Nuclear Research, Imstitute of Eleotrical
Engineering, Institute of Physical Netallurgy ete.,
Central Institute of Geology etc. There are some 100
specialised institutee of *the Academy.

Each faculty of +the upiversity is & complex
soientific ocentre which combines scientific and research
work with the training. Aside from their own scientific
aotivity connected with education, the universities
cooperate in solving state tasks in the sphere of basic
and applied research. They also perform tasks on order
from industry in the field of applied research.

Institutes operated by ministries and other central
administrative bodies do applied research, informetion
servicee, testing etc.

Further mentioned independent ipstitutes and ceptres
9f research in eaterprises and factories deal with
applied research and with putting into effect the tech-
nical progress.

The total number cf people in Csechoslovakia work-
ing in research and the distribution work are shown in
Tables 1 and 2 and Graphs 1 and 2,




Even though acientiflc resecarsh work in chi»fly
the concern of pralecsiona) creanigzatiors many scienti-
fiec and ‘echnclorsict]l svecistiey piay ar impertant role
in dirsewivating acientiie ka~wledge, The mcst import-
ant perbape i the Czechosloval Scientifis end Technical
Society which has aome 169 000 members of the scientific
ard tecanologicrl irteligentsia,

The ccoordiration of rezearch and development is
eneured by
= planning of topics in H + [
- finsancing of R + ©
- economic tcois,

The main function of the plun ie *¢ stipulate - on
the baria »f an estimnte ¢f progressive tendercies un
scientific and technical cdevalommeni - wain trends and
tasks of resocarch and cdovelopment. The starting poiut
ere progpeees the elaboratbon of which is organized bty
the Federal Ministry for tha Develomment and investment,

Reseearch and Deveiopment if fiuanced either from
the federal budget or from the budgets of national
republics (Cze¢k and Slovak; or is pubsidjged from
the federal or nationel budgetr, Otherwine research work
is being done pnder contract (i.e. on ecomomic principles’.
Applied research in factories ard enterprises is financed
from the enterprise resources.

Apart from the said direci subsidies therae are some
indirect gconomic tools influencing the development of
research. These ere taxation reliefs and ensy credits.

The exaaple of the orgenization of one ol i‘he Czechc-
slovak Research Institute is shown in ths mmex 2 of this

paper.,




Table 1. Nurber of employess in rescarch and development
in Cgechoslovekif

Year Toousands b of total man-power
1962 102,90 1,23

1965 128,2 1,53

1967 137,6 1,63

1968 140,%

1980 expected 220,0

mable 2, Structure of research and developmeni network

(1967)

Fumber of emplcyees

ir thousanis in%
Total 137,6 100
Academy and universities= 16,95 12
Industry 1) 88,7 64,5
Construction Tyt 3,7
Agriculture and forestry 2) 12,¢ 8,9
Transportation and communications 2,5 2,0
Herlth service £4% 4,7
Others 5,8 4,2

1) including geology but not food industries
2) including food industries
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