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Socie-ecci1emical pregress in doveloping and developod countries
invelves the cometruction of new as well as the improvenent and extonsion
of existing industrial plaats. 1In post—war Poland & dymanical growth of
industry and the urbanisation influenced by this growih, drought adout the
agglomeration of industry and settlements. Thess phenomens ia Poland do not
differ from those in other developing or evea developed countries.

In every country some regions are unequally developed. The differences
tend to grow and coonomical regioms differeatiate. Regiomalisation and
co-operation as well as the gemerslly knowm depression of small towme are
linked with the prodlems of the sise of Rewly built industrial plants.

The location of & plant 1s defined by natural and ecomomiocal
conditions. Naturel resources determine the location of mining industries
and some mamufacturing beanches which are btased on these resources. Their
location is therefore geographically defined. All types of mect .oal
aad textile industries and most branches of chemical indusiries comstitute
the group of free location. The location of industry becocmes more free with
the progress of techaclogy in miniag and manufacturing as well as ia tramsport,
Vith their development the trensport systeme and means become more flexibdle,
less expensive and their influence om locations of industry is taken over by
the sources of power supply. RMather a.w prodlea is the comceatratiom of
induetry in 90 called industrial nodes with a oomparetively high integretion
of all the industrial plants located thers.

It wae in Wngland industrial revolution of 1760-1830 that manufacturing
began 10 otmomire’e and firet multistory factory Wildings wers built. At
the end of XIX-th century the imtroduction of electricity, as power and light
oturce, lead to oomstruotion of big ome-floor strustures. After the Seoond
¥erld War industrial tuilding developed rapidly sad partioularly their roofing
yetens, their shape, and oomstruotion being affected by the desands of work
omaditions, technology and equipment. When nev demads have appeared, and
particularly in electronic industity, asking for censtant Mamidity, temperature,
light intensity and clesnliness they were answered ly windowless tuildings.




In r.oon? youre 3ore new tronda in designing for industry
have arroaret e well w8 now dceien rethods,  Among tho new tronds
flexikility mus* bhuomenti nod,  the reducticn Ot speco onclusing machinery,
the integrati n of werk of mirious oxport teams and the ‘mprovement of

latour conditiona. |

Production process.s ~onstitute the most ossential factors deter-
miring the shepe of an industrial plant. The choice of tachnology and
prop.r orgnrization [ produrtion procosmes arc vit:.i decisions in the
dzeign of » plant, It thy loportmonted oragniz-tion of production
processcs, whi~h prewil in nany of sxisting planta, the machinery are
grouped ~ccourding to the tyrce of oporation they perform., 1In consequence
tho plont is devided intoe specialized departments which " rupy soparatod
sgeces or cven buildings. The arrangemont of specinlized units into
a cohcrent system brings ~bout linc production., A linc orgrnisntion of

production proccsscs asks for a niw shape of an industrial plant,

Successful transition from the dopartmental to ling organisation
of production processcs dopends, first of n1l, omn tho intermal transport
of manuficturcd products, The mein requirements cemcerning thu intorioe

of an industrial building comprise n sufficicnt amcunt fo complately free

floor sp~.cc and suitable roofing. In line organization with 2 permanent
flow of material and products the most important is 2 continous transport,
Storage must come closc to mnufarcturing., Methods of etoring and ways of
transportation within storages should rllow the use of t.s same means

of transport whish are being used in the manufacturing processes.,

All thc oloments involved in the proccss of working in an industrial
plant must ensure the best process of production and also the best working
conditions for all the employcos. Working conditions arc shapod by the
co-relation of physionl, economionl and sooinl factors. Man's action when
denling with lvichinory consists of threc subsequent stagos: first-informntion
is receivod through sences - docision is tokon, third - a proper aotion
follows tho decision, These three stages take place in a particular
environment: the interior of an industrial plant. Tho most important

physicnl fentures of working conditions ares light, sounds, temperaturo,
humidity, air purity, colour and electromagnetic fields. Sight and henring
are thoso sences which are most frequently usid 0 receive informtion and ,:

sight is onpablo to bring more. That is vy lighting conditions ars of a
particular importance,




T™he shape of na industrinl Plant aad of ite Wildings, the type
of external traneport and its 1inbe with intermal traasport means, the
avircamentinl comeequances - all these olements are detornined Wy the
@oheral lagout of a plant, Me progrese in techacliagion. procesees,
their {ntegraiion with wetews and Reans of tr-neportation and growing
care for employees Mave influenced the shape of iwdustrial plants,
Detached uildings ia whioh partioular production cycles are perforned
ovelved iato ome epace Arrangencat,

™e types duildings 10 de oometructed are gmerally detormined vhen
the layout of the plant i¢ dosigned. Mnin factors vhich influeace
docisions are: Sechnolaogicnl proecesees, traasport, physiographioal
and climntic comditions. The integration of wariouws Wildings aad
fuactions within particular sames beeomes a trmasitien stage to a full
integration of A plant,

As the layout of an imdustrial plant sericusly determines
fature age, 1te elndomtion Pequires full coeperntion of all interested
specialiste. If an architect deocmes fnmiling with other prodlems
iavolved vhich are bdeyond his specirlisation he partioipatica in the
lagout elaboration beoemes engier and more substantial, TMhie is of great
importance because that is when the future shape of a plant, its
Srekitecture and relatios 10 eaviroament are already determined.




I.

INTROTUCTION

Joric-economicnl progress in developing nd developed countries
invulves the construction of new s well s the imprevoement nnd oxtemsion
of the oxisting industrial plints, Industrialization of A country and
resions goes topothyr with urbanization and is followed bv A gpowth of
suri-l and aeronomicel services. The role of industrialization and
urbrnizrtion incrensed porticul-ply fter the sccond industrinl
revolution propared hy - subtstainti:l progress in science nd techmology.
They intensified oven more boforc, during ~nd aftor tho Second World War,
The Mar Lrought bout v ruick progrese in taechnology, particularly in
mech-nical, electrichl, electronic, carbo- ~nd petro-chomical industries,
Scionce nd now processcs of production rapidly ndvenced., After the
War came 1 fnat development cf cybernotics - tho science of controul of
comnlox peocesscs “nd oparctions, nd it cssontinlly offccted the progress

in industry.

A quick collecting of pussibly complete informntion, its sogregation
wnd analysis ns well s its officicnt usc docido whether scientific,
economical and social ~ctions prove corroct, The present stagec of
socic-oconomical evoluticn is somotimes called a revolution in informatiom,
because the amount 2nd range of informition ncoded to inswer over growing
deminc  incremsc cnormously. The population growth seriocusly influences

these ¢ cmands,

Not only the growth of population intensifiocs urbanization processes
but also the quickly growing industry which roquires now houses and
acocompaning sorvices, both in old and new industrial concontrations, The
oxtonsion of transportation network and the developmont of power supply
must follow,

Rithorto independent towns nd industrial plants morge in
agglomerntions which, in their turn, develop into conurbaticns, i.e.

concentrations of industiry with human settloments and servicos tied by
tranaport and powsr supply systoms,

Such a dymmic industrialization requires high capital exponditures
and coreates mny new not only aconomical but also social and cultuml

prcbloms becmusc new labour forco is pormanently nocded. A scolution of
thesc problems is vory important to ensuro a harmonious social progress., ;
It ie not easy and answers are being sought in social and political sciences.




The core of populatiun of new towns rad settlements is employed in
industry and thorefore the social and podagogionl role of an industrial
plant becomes particularly important. Industry helps to shape social
and oultuml life of thc society whi-h is boing urbanizod And this role
of industiry is growing and becoming vno of tho strategic points of
planning and socinl politics.

An architect and other specinliste cullaborating in designing of
an industrinl plant faco mny social, econumical and technioal questions,
To ensure a fingj success, theec questions must be answered in the process
of programming and dosigning. Whilc eecrching for amswors some
Measurnble and immeasurable factces have 1o be oonsidered and therefore
the proceeses aro cumplex and difficult and require appropriate proparation,

In physical planning whenovar industry is involvod, and in designing
of an industrial plant, out of many problems the fullowing are the most
important:

a) wspatial relation of an ix'ustrial plant or a concentration
of plants 10 human sottlements and the probloms cf envirommental
protecticn;

®) requiremente concerning the shape of an industrial plant,
and in pardicular:

= %0 limit tho area reserved for the development of industry,

- to ensuro that a plant w uld not become obeoiete $00 soom,
since soiencos and technul ogy advance rapidly;

- to oreate proper conditions of work and social welfare,
since profuction requiremesmts are sometimes in oconflioct with
these oonditions as well as with scoial, pedagogiocsl, or
oultural role of a plant;

~ 10 reduce investment and exploitation costs by rational
solutions in techmology, oomstruotions and installations,

o) reduction and eventually complete elimination of imdustrial
noxicusmness and development of protection sones.

€) soolally acceptadle indusirial architecturs able to play its
oultwral role.




II.

TISTRIBUTION COF INDUSTRY AND LOCATION OF INDUSTRIAL PLANTS

The growth of industry irn ™ lnnd till the Sec.nd World War ws
datermined Ly the s ciov-ccinomical ¢ nditi ns . f tla country.
Settlemont: had develiped rostly i 1ndustrinl concertrations and
this offected the spitind conditicns ot the poat-wir davel opment,
The only cxception w e the Centr-1l Inudstrinl Rogicn where the river

%1n joing the "igtuls,

In p st-war Polond o dymamicnl growth of industry ~nd the
urbanizoticn influcnced Yy this growth, brought ~}. ut tho nggloremation
of industry and suttloments,  This wgglumerntion ne well as ~n unequal
distributizn .f indus*ry have their decper sovrces in the unequ.l distribut-
ion of rw mrterinis, lobour forc. and water supply, i.c. in the three

essentinl cunditins which dctermine the lucation of industry,

Underioveloped regicns arc unequally industrinlizod., Investments
there arc mocre cxpensive thin in the ~lready industrizlized regions,
They are hampered bty the shurtage of labour force and suitable

infrastructurc,
3

As numerous probleme in spatial devclopment of the country had
grown, the Law .n Physicnl Planning wes issuod in 1961, This Law
called for the clab ritiun of Dovelupment Plans cf towns. The Committes
for Spatial Develonment of the Ceuntry of the Pulish Acadomy of Scionce
has become active, maticnal checkings of Lucal and Regiomal Physioal
Plans havo beon periodically nrr-ngod, scnin rs ~nd mcotings have been

‘rganized, scmetimes under the U,N. sponsorship,

These numerous problems of the develcpmant of towns complicated
m-stly by a dyn mic growth of industry gave birth tc¢ the theory of
thresholds in urban growth, It sayas thnt the growth of n town mests
vorious limitations cnused by different physicnl conditions. They moy be
of a physiogrnphicnl nature or may origimate in infrastruoture or ia the
necessity of redevelopment of an aren. However, these limitations onn be
overstopped with additional high costs of investment or vperative costs of
urban functioning. Development threshold linse define the areas whioh my
be covered by the growing town without especinlly high costs. These lines are
averstopped when a particular investment -- for exanple seweragce system ~

opens new building areas, i




These phecmenn in Pclrnd 4 not diffoer from those in other
developing or oven developed countries. In every country sume regions
Are unequally devel cped bocause of their n~turnl fontures, their socio-
economicnl attractiveness, or their industrinl trnditicns. These

differences tend t. grow ~nd ecunomic: 1 ragiones differencinte,

A gulded econ.my contruls the .developn-:ont f regions, It
stimultoe tre growth of uaderdovel -pud regiong to increnamn the
living standards ©f thair inh~bit~nts. On the vther hwnd it tries to
improve the living ccnditiuns in sver-industrialized nnd over-urbani zed
regions., A guided cconomy should be based on ~n internal c.-oparatiun
within particular regiuns or evon subregiona by construction of smeller
plants in smller tuwns to co~oporntc with key industry of » naticnal
importance. Thue a juint labwur force puol and & juint disp.sition centre

develop. Thoy my oven be of an svar-regional chrracter,

The divisicn imc econumic regiung, whon introduced to planning
and statistionl repcrting, has incrensed vur knowledge of the structure
of spatinl activity ~nd thuc we con mere effectively shape this structure
ir physionl planning. Clomer relations between the division into eccnomio
and administrative regions can increaso their devel opment, activize small
towns, while the role of local government increases and local co-operation
bocomes onsier.

Regionnlisatica and Ci~operation as well as the generally known
deprossion of smnll towns are linked ith the probloms cf the size of
newly built industri=l plants, It dupends on tho distribution of plants
because of their need of labour firce, their relatiocn to other plants and
infrestructyre., If industrialisation prugramme provides for large
plants it bzu-en une otitho essentinl cbetacles in the development of
small toms, Such lar(e plante are looated in oximting concentratiouns
of industry and settlements. Nigrations increnso, people leave towns
deprived of industry and move .o big concentrations and sumber of
commuters increases. |

There are two different opinions concerning the optimal size of an
industrial plant. Ome oalls for large plants as both in the socialist
and oapitalist countries they have proved to be very efficient in mass
production, These tendencies are chamoteristic in key industries of
e USSR and the USA. DBig plants are profitabdle in mining and key
mmfacturing industries, locatin of which depends on naturel comnditions




and infrastructurs, An ther pinion patr nizes the construction and
devel .rment  f 3vll ~aa ~1ddic size plants arguing th~t such plants in
M™urop. ~nd aven in *h: USL h-ve »chieved good results, Production
men~rgement ieg cosier ng well 3 the o ntrol of quality. Swall and middle

gize plants nelp t. brlonce the aovel.pment of regiens,

In met-1lurmic) induatry, € v inetance, smnll rlantas prove tc
be effirient buchiusu *f ensy mensrgemert. The efficicney Arops in middlo
plante but it ig increazad agein in lopge once hoccure o f a higher degree
of mechnnizntion ~nt posaible nutimaicn,  In tha toxtile induatry,
however, the efficicncy lirectly doponis upen the sizo .f 5 plantt the
biggor ~ rlant, tho higher 2fficicncy. It nlsc proves that metallurgioal
planta m~y o~sily te 1.2 te? ~nywhore to develop © regicn or to increase

labour opportunities,

Yhether a 3mall plwnt may be constructed alsc depends on the assumed,
by economical programmes, level of technology in particular industries,
The cheice of the btast size of a plant demands that the effectiveness of the
investment is examined, i.e. the production costs, income, output and

labour efficiency.

The location of A nlant ig, *herefore, defined bv natural and
sconomical conditions which include: orymnization of social forme of
production, demcgraphical conditions, the development of a regionm,
marketing possibilities, transportation, power supply -nd technology.

Naturel conditions such as the uineral reacurces, scil, climmte,
phyeiography, water resocurces were decisive in ths first stsge of
development. Although itheir influence on the distribution of production hae
never been completely eliminated, it has been considerably reduced, Natural
rosources determine the location of mining industries and some manufacturing
branches which are beeed on these resources, The location of mining industry
is therefore geogrephiocally defined. According to some authors the
manufacturing industries which particularly avsort raw materials belong
to those, whose location are geographically defined too., ™mis concerns
industries where final products are lighter than raw mate:ials used
and include the mineral industries and some branches of chemical and
congumer industries. The site of mining and the costs of transpor: of
moterials are decisive in location of thess industries,

2
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All types of machanical ~nd textile industries nnd most branches of
ohemionl industries comstituto the gToup of fres locrtion, Tronsportatioa
conts are here not essential, if compared to the costs of production,
weight unit of their production s hizh and comperadle *o tho material
waight,

Distance from @ plant to i'g market possibilitics bei »s tc the
eoonamical limitations. It conuot be very gre~t when products are not
durmbdlo, fresh food, dig and henvy, henvy m.ctinery, structural building
elemonts, and of A goneral uss, If t.e industry comsumes much power,
its location is dofined by tho proximity of energy sources. The sme
concerns water which is particuiarly important for chemionl, powar and
textile ia‘watries. The plants which need much water present also the
problem of waste water. They must de loonted along rivers of great flow
volume 80 that wasty water might be absorbed and possible pollution diluted,

Locations 2re also 1imited by the distribution, quality and quantity of
labour force which becomes decisive in labour absorbing imdustries and ia
those of highly specialisad technology. From the wirious forms of
production organisation specinlisntion and co-operation limit locatiome tee,
Co-operation can lead to the oomoentration of production and ersation of
industrial oomplexes. Agglomerntion which is the possidle final result
prove tc be economiocally effective but leads to maRy undesirable gocial
offects,

8inoe thu cheice of location 1s limited Wy the abeve discussed
facters the ecomomical offestivences of locatiom My be ocalculate:

in a comparative Wy,

™he lecation of industiry deoemes mere free with the progress
of techaolegy in mining and maufacturing as well as ia tenzsport. With
their development the transport systems and means Desame niore flexidle,
lese expemsive and their influence o locatiens of industry is them taken
mbmmﬂmmly. Ceal doposits uttract pewer induetry
And my stisulate Mg ecomoentrations of strer iadustries. Om the viher hand
oil, as deing ensily traasperted through pipe-lines allews for free locatieme
of may iadustries.
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T Toention of ~ voptiecul e plant must thoerefors

'

~.¢ into accounti

the technolowi-nl nuade m the sloat, the faet to- % i% must b linkoed with
tho transport rorvork 'wmd tochnical infraed ricturc, tie proximity of raw
mteri~ls ind wrter, the dem:nds of ~ loecal physi 1 plan, phy=iography

nnd enil sonditions, +the dirsction of raveiline winds - ol noxiousnoss of the
piant. In thc swie tine the affucts of the loc.iion aur. alao bo anclysed,
Thes> cffecto may mern tho ne sl ofs 40 sonctruction of now transport routes,
redevelopuent »f tho oxisting or Asvelopment of now tosznien? infrastructure,
demolition of ihe ~xisting buildinga, changc in m-se tron-port, social
eervices, construction of new houscs, and finally +he dovelonment of

pretection zoneas,

The sprtial rolatione hotwoen industry ond ~ town demand thet industry
ought tc " located in the dircction of the maturnl development of thc towm,
Neverthoeloss, 211 the tendencies in the location cf industry linked with
the existing town:z and settlomonts demnnd that industry is isoclatod frem

other functions of the town. This lzade to thu removal of induetry, and
particularly of nemdous industry, from the residentinl ~roas, while handde
oraft is concentrated in chosen locations within those areas,
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The inturt=y, remor:d from residontial 1istpict iy i soacentented in
the industrin) district of » town .nl r loe~t plyysi sl plon must roeserve
~prorns cf proper ri{ .e ~n! ocstinn, well servu! by tran:port 373tam and
technical in’'rmstructuro, wnd {3c1t" from it naighbc rhood by

protection zoncs,

Juck concontrations of industrr cmable to and. +-v. ‘tuint solutions
in technclogy ~nil crgradzation, That ie Wiy thoe s mountrtione ~re
somotimos cnllat industrial nodes, and if they Air.ctly sarve +he
reighbouring suttlomonte, they benome {uds bpinl ~ad cuttlanent nodes,
A modery iaduetri~l no'c differs {ron provious inductrinl concentrations
or industrial districts by tio faoi of o comper~.tive'y high integration
of A1l the industrizl plrats locate” there. This integration concerns
the programmo of tho whole node, its deeign and construction, as well
as, its mengumeni, {Jood co-operation of industrirl ~nd administrative
unites iw then nccossary, both vortical cnd horizont~1, within tha
industries undert~ring the iavestments and between them and the 1looal
government,

In tho USSR, wherc recently the value of land occupied by industry
has been ocarefully ewrluated, 200 -250 industrial nodes hive to be
designed. It hen bean onlouleted that About 5 induetrial nodes will
satisfy Moscow nesds in industry nnd sorvices, A1l these investigations
were conducted by resenrch <nd designing institutos. Thc most serious
obstacles in the implomentation of %l .ee plrns wero tlic difficulties in
finaneing the investmentr, diversities in soning, and thae opposition of o
Romagemont staff to tho orpanimntiom of ome joint memagemont of tho node
and the reduction of persomnel,

In the designing and implementation of industrial nodes the stages of
oomstrwotion are defined. Ususlly planis are put into service im pericds ne
lenger then 2-) years. The oxtemsion of these pericds may prove the whels
prejost wnecmmionl. Since an imdustrial node is soonomionlly amd
physically plammed as & whole, the 3~ en necded W industiry is reduced,
sirestures are standardised, transport revies, pover supply lines shertened,
0 ! wter and sewerage networks dimirighed, T™e nodes ore soonomieally and
tedhnolagically more effective if some of their functicms are ooneentrated,
Tais particularly oonoerns the BeRagenent, computer oentires, fire pretestim,
trensport means, and socinl serviees 1ike health service, educatiomal
fasilities sad catering.
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spentancoue, e lrine: otz caort ot ca wotor prllution as well

as the levaatetion £ 1.7,

The pruoen ~oti ]l oraereront oF inciustry ol sottlonentes mny

)

mitighte onvirenment ! oot lilas ol tee dnvestigtions of the

\

noxiousneas of iaduztry L.~ome coeinlly ntocessary.,  Nevortholoss, first
of =11, ~ir ~n! w.ter polli’ion should ko poducel by the climinction
of pollutasis ~t the s.nres: % their oricin, Ta chemicel industry
somctimig undcaiz@ ' nd v oo wxesm by oroducts or wostus turn out o

be very noxious ~nd it i verr 4fficilt to contrel than. Only by very

intonsive remcorch works cnd impleicntetion of their results pollutiom

moy be held in check ~rd poliuvants racyelod,

Regiona) plenning ruet thercfore define spaticl relations betweem
working, living 'nd roerention sicor, transport and oth-» sorvices, and

it clmo imuat find out Li-w =ho nrogruss of technology may improve

eaviromment~i coniitiona,
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DEVELOPITNT TRINDS IN DBIGUING INDUSTRL.L PLANTS

It was in Thwtard Juring industrial revolition of 1760-183C, that
manufacturing began tou ccnceatrates and fipct factories were built.
Multis‘orey ‘rame tuildingr responc2d 10 new demands, Water or steam
supplied powor and telts tie tranamicsion. Buildings were rather long
and narrow, with tlree or four aisies and  to 1¢ featl spana,

At the end of the YIX-th cen-ury the intr.duction of electricity,
ap power ana li,tht source, lead to conmtruction of "ig one-floor
structures, They prrovided aimle floorspace and were covered at first
with gable roofs and later with " w-tooth roofs to let the natural
light in,

After the 3econd World War, industrial buildinge developed
repidly and particularly their roofing systems, their shape and
construction being affected hy the cdamanda cf work conditions,
technology and equipment, 'Yew materials and structural solutions
were npplied to increasc spans and to suspend installations, Then
new deiwnds have appoarad, and particularly in electronic industry,
asking for oomstant humidity, temperatura, light intensity and
cleanliness they were answered by windowl asr buildings.

This develonment of industrial buildings, >nalysed ir here
briefly, doam not cover the whole industry. It conocerns mostly
light, metallurgical 2nd consumer industries and emnhasizes how an
industrial tuilding ie influenced by production procecsces, power
souroes and equipment, Disides ane-floor buildings, multi-storey
buildings as woll as special structur.s are still boing comstructed,

Kevertheless, one-floor tuilding has become the most common type
and {ts development is oloicly related to the progroess of scimoes
and technology.

The evolution of industrial production which started with mechanisation
leads at wricus pace and intencity towards autommtion,
Automtion, however, is very complex and depends on many factors. Amomg
others it is alev oemditioned by costs, stabilisation of production processes
and technclagy. It is being introduced slowly and greduslly and its
iafluence e future shapes of industirial plants is aifficult to amticipate.
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and roduse the 127 or noc o X oo aLetlon lelraopeen tv bOTT,
8o the chaar2 10 Iriacs oyt boeordite rorelutionar, . Coroidoring
economical, to . locioo ool v e’ fren of votantial nogur foroe
to labour opnortunicoLor o tory Coa owmiere wot soardne wien stages of
production »r vsoo o o oot Tt o 0 tans sorrest anewers they must
sollakerat. witd rooocrch sty oo T i ioas ses sharld earrey out
their own —eseoro ¢ orka 0 T LW T e,

In rocert vo oo thorore. 2 oo e tronde o doodomins fer ladustry
have aprearel 17 L0 Dot Tootln, amarir o mow tronds
floxibility mua” « ..c.rons, 0 poiocrien of arace oncloring eachinary,
the intcgration 50 wrk of rmrous ooters fams ard th amprovamont of labour
conditions., Tloxivility in 5 o parviculer impertnnce fop molern industry.
It enables *o maintain tho. axelo*aci o voius of an industrial rlint for
a® long as voeciis, Moot e nlort oor bosdoated o eonging demands.
In practice it moans tne wmpcductior ot 7 orpe rrana, fraeo flocrennce,

integration of production and - wditional anices,

Good econoricl ff e*x of 4 oopast industrisl rlont ncasured in
invastment and cunioiintion sotts arc broasht lout by the roduction of
tho areon, shortzning of *ronsporttion routes, -cducticn of uxtoerior

t ™ J

wellas, standardization of huilding soluti as and capics menngument,

Whon the exploitation value of an (ndustrisi plant increasece, ccomomiocal,
technical and orgenizatiocaal conditicnis *roorove, “Yorkirg ~onditions improve
t00, The exploitation valas 57 the p?-unt mav thun lazt considorably long
- what is nowrdays imnortant - bosausa the tloe soan botwaen exploitation

age of industrial wuiidings is normancntly growing.

The progress in technology wnd the growth of inductry demand that the
possibilities of the oxtonsion of an industrial plant are onsurcd. Such an
extonsion mey concern thc sizc of tho piant, its aroca or 1ts ocutput.

Oreen spaces in induntrial plants grow in importance and industrial

buildings get now intoresting colutions by the uso of now mterials and

by new approaoh to structurnl, functional nnd visunl problems, If buildings
are more carefully finished in every dotail and furnishing of interior s
of a higher standnrd, amployeer become moro attachcd to the plant and it ie
eagier to get dotter qualificl and more etnbilized porsonnel, Tha growth oz




of induatrial ~rchitcectur: in importance ~ttrecte now oven test architeots.
Unfortumtely, su~h 1 rrorese iz not univers~l. On tho contrary, somo
industrial buildings ro atill badly dnsignoed ~nd poorly congtructcd and

ihe resulting soeci~1l h-rm is irroversibl .

It is not posuibl. 1 wnalyse tho fmctors which detsrmine the shape
of indusirial plants 1in overy type of industey., In some industries the
technologinnl nrocosscs ~pre oxtromcly comnlex and thoir ~nclysis will not
lnprove our knowledge of the suhject under discussion, The divicion or
production processce accordiag to technologien? procoases, into physical,
chemiocnl, and physico.chemical, is very ticoreticnl :nd thorefore not

uscful in the Aiscussicn of our prublum toc.

In some induetrics, and rarticularly in mechine, met~llurgioal,
and in some branchos of consumcr goods industries thorc is 1 trond towards
uniformity in spatial solutions of the must typicnl production procosses.
That ie why some factore of dovelopmont in machine and met~llurgical industries
will bo discusecd. Those industrios in Poland and in many other countrios
aras quiockly dewveloping bocruse their products nre not only needed in the
country but are alao exported. By and large, thaoy arc sspecially okaracteristic
for modorn changes in indugtrial production,
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1. Productic. rr.coss

Dpodu ticn rroe spos conatitacs thoe sos eeontl 1 factors
Astorminine th cFop of noanlusirind plont, e cnoicrn of techrnology
and proner orguizition ol nredaatlol ardcasee” ore wital denisions in
the dasiem of - ni-n*. in eichine industry liong @0rias Or even iings
manufrctups roguit in v atrosm Vike productie., odern organization
f work and epncinlics tion rowdre tint universtd riochin..ry 1re
replaced - Lichl sueoiclized anits which perforn Jutrilad operantions.
The ~rrongement U tlic tyn. of mochinery iat. counerent systen
brings ~tout lin. procactione Tronepert Of proouct: become an

integrl elamont of tlis line production syetem.

Nevortheless, tlic deportmental orgniz-tion of production
processes previl in oy of 4k oxisting plants. In this
orginization the meclinory nroe prouped .ccording to the typo of
operation *hoy oirfort, In consequence tu. ninnt is divided into
spocinlizel dcprrtimunts which ocoupy separntod sprecs <r even buildings.
Dopartment~l urgoniz-tion of oruduction entsus henwvy multi--dircotional
transport and wasto f storegs flour-sprcs for producis woiting their

turn betwaen diffcront departnente wnd operntions.

When the ~mount ~rd vind of nroduciion ~re stobiliced in long
series or 1 .sr prodiucticn ths tochs loginal nracossce con b improved
and the departmental orponiz~tion of pruductisn avnndoned arranging the
mnchinery in lirus ~carrding 4o *he nroceasse of produciion. This line
orgnnization of nroduction is charaeterizod by una dircotion flow of
products being mnufictured., Prudustion procisscs muet be offoctively

assisted by 111 tho ~iditicnal operatione to msurc smooth running.

A linc orgnization of production procecsscs ~sks for - now
shape of en indust~i-] opl~nt. Subsequent stiges of production as
well as ndditional oper~tions are arrnnged within one space nnd
internnl transpurt is curtailed. Tho ocosts of lunding and unlonding
and of transport itself are roduced and tho time of production is
shortened. Since tho ~rea of production is integrated the nrea of
s building onn be more offectiveiy uscd, Fror such n common area
only dangerous cperations are excludeds noxivun, explosive, partiouiasly




noiay or oroducing oxcateive viveatione o vGll -0 thesz whish poquire
epccirl conetructiong, Taclu'? are ~lse thos. cper-tiong which dv not
have to be porformed insids ~ builiing. Tme*heluse, s.oms naaeific

industriaes wi.l not popmit ti introduicticn of the Yine ocremaization

of procduetion nrocrsgsas o intoersticn of prosisti on ocrop,

"hilc Azaigniag a! constructing industri. 1 ol avs ono must
congidoer tho nugaibility of - poroinent medernizotion of procucti.na
~nd its cvelution towsrie ~ut n~tion, Pussibl . futurce ~lturtions
in the goneral Tay-.at -nd installatioae showid by oo on into ~onount
and tho direction of psossiblc changes of producticn nrocesazs rust
be annlysed, Tho design of . production line ~nd it3 spatinl enclogure
ought to consider thesc futuro duvelunments s th~t the plont would not

bacume obsclete too scon,

2, Internnl troaspert and sturago

Succossful transition from the departmontal to line orgnnisation
of production processos dupondm, first of all, cn the intorn~) transport

of mpufrcutring mooanr result in thir orghnization of production,

The mrin roquiremcnts of line orgrnis.tion concorning the interior
of an industrinl building comorise a sufficient ~mount cf cumpletely
fraoo floorspace ~nd suitable roofing, Intern~) tr-nsport my than
ba suitably arrangod to cnsure on vacuatructoed flcw of 1 torial
and product,

An production prucesses become mcro manageable tho means and
systems of intern:l transport improve. Some sections of production
processos in various industrios arc being etrndardized nnc the
standardisation of mmnuf~octuring and transport oquipment follows,
{‘mtly selfprcjolling floor tran~port moans have been doveloped and
the most popular are 1ift trucks. Their efficiency impruve with the
use of oontainers or stondnrdised pallots to carry materials., Thie
raises the efficienay of overnll intermal trrnsport, outs down londing
and ualoading operntions, reduces storagoe floorspance and allows for
automntion of storage operations. The use of containers in both
internmal and externnl trausport substantially reduces the couste
- from 50 %0 75 % Manual relusding of smll clements takes from




voxdre s tor oo astreuetion of
Lstr o rather et walpht ot over
Sty oand pit ot 3 v ited n the
ff orroper
Intort o owitidn oo vooo, oma onertieaicrly toas floor, industrial

buildings oroousws iy 2simcl §orodight dndusory owhors olualnts t . be

3

tr-aar.rtl, SnLooomer b, 0 0t ayeedl tho iyt Pive tong -n7 thera

i 1 necl fr ~r Lo+ sumpenle! verhes  4roucp ort uenns 1 well encugh,
ARl fr o mavor. e s tavonr r: ot e owore eron riont,  Lorsever, ooch
typ. .t susran’. ! *icaseert ooons own o lse rua bey oot the width of

frot. rv ~isle. Soevoadisl frogngnort neene Cffont tho shipe of on
incustri-i huilding Uty the faet thrt the cullines 1ust be liwared ~nd
structur-l .lemcats Lighe or ~n sinplor.

In line ‘rerniz-tion with o mermnont flov of mrteritl ~ndl products
the moat i~prt-nt i~ - ~ 1tigu@de tronsp.rt «tiecl any be of © suspondad
type tco, ost f the -~ nveyers may 9o inettllod uncer the coiling or
roofing ~nd thus thy flocrsgnee is freo for mrnufacturing machines and

floor trnep.rt 2guinient.

The discusso 'avelooment - £ systons —nd means of transpert lends
to ~n incresse ir the. snuothness »f running of production processos nd
it clunrly faviurs ona spres ~rreangoment of the whoic pruduction,  Te
obtain vroner of foote o pr.iuctiun, to sherten its ~ycls, to incrocse
cfficiency 2nd roduce empluyicnt, the internl transport ~n? its links

40 the xternal tr-nsrort mewns must be properly ~rrangel ~nd monnged,.,
¥ prop &

Storge must come ~losa to manufrcturing, ~ac if pussible, it
shoul? be put into the swme building. 1athods cf storing anl weys of
. transnortation within stornges should ~llow the use of tiie sirae menns
of trnnesport whicl. ~re boing uscd in thoe mnufrcturing processes. The
kind and siso uf a storage depends upon incdustry ~nd upon stioring uwethods,
Its floorapice may be roduced when co-operrticm ~nd distribution bocome
moro efficient: <this mry oven lecd to abandommant of sume sturages at all,
If storage is closely linked with manufaoturing the doaign of storage areas
mugt follow the prinoiplos adopted in tho Cosign of menufacturing spaces
the samo spans, height, structurnl solutions ~nd free flour aren. FloxiMlity
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is thus secured ~ndé amy future functionnl changes bucomo ponaible.

Farther impr.vercnt .f intern~l tronspert oonsists in 19 intrcduction
of autom~tion s in munufacturing sroccasco. Mrenspert ~ad o nuf~cturing
~re then tovothor wutucticstiy controiled., ™o 4ype ~nd qu.ntity of
c¢very mntorinl to bo store!, th. stool of very iter, tho utputl of
materinls ~nd products, thu b lanc. of ctee' n' -l - 211 4hay contr lled
by computers, normit t: -void 4o frequent inventories wnd registering
aystoms as woll = en~Ulc n cconunicnl planning of sior oo floorepico nd

the production is net Yeine “hstructod,

3. Vorking conditicns ~nd sucinl wolfarc n’ services

All the cloments involved in the process of working in an industrial
plant, describod scmetimos ~s the micro-climtte of the plant, must onsure
the beat process of producticn and nlsc th: best working conditions for all
tho omploycos. The discussod trend towards ~utuonintion affects irreversibly
tho shape of ~n industri-l plant while the suciv-aconomical conditicna
defining th: share of - mwn in the producticn prucesses dotcrmine what

the plant must offor hirm,

Working conditions cannct take into account vnly tho roquircrionts of
produocticn, Equnlly casscontinl is the rocognition of pesychoulogienl and
physiologionl neods of ~ man, This mennc that ~11 machinery, tools and
oquipment as woll 18 the micrcolimnto of 2 plant ought to suit man's
puychologionl nnd physical charncteristics. T¢ investighte theso ncods
and to find out how tc satisfy thom now scionco hi~s boen crented: human
engineoring. It, for instance, cxamines the rolntion between 1 mn and
machine, so that he might nct get t.red physically or psychologicnlly,

It also emnminos the reasons of satisfaction in working in various
environmental conditions considering light, noise, climatc and organization
of work,

Not only the nbove mamod factors influenco this feeling of satisfaotion.
equally {important beoumc humn relations im o pl-nt. Thesc rolations depend
also on the competcnce of persomncl department monngoment, baoked up by
an ever inoreasing knowledge of sooiology, mocial peychology, ~ad mocial
podagogy. Humn rolations substantinlly inspirc tho morale of workers, their
diseipling, and thoir attnchoment to the employer., All these faotors imfluence
She quality and officiency of production., Rosearch works on hunmen relations




“re perticd s v ot Ll

Workine ~oudi o1 o o gh vy ol coerintion otk £ uwing
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humin neaeds 7 p 20 < noof sel Lntifie cetlows dnstoel o intuition will

roduce migtrk.y cr7 Ao 9 Taulong,

lontc ction wis.  Loliag with noclinery consists of throc
subses.ent stogus:  first  informotion Lw cocoive! througs sensos,
sacend - deeision i3 oL, thar? o~ opresr ~otion 01148 the decision,
These thres atago~ 4=l o103 in < parti W > cuvironnontis the intopior

of an industrinl pl-vr, 1t affeete arnte »ori ~ud thu whele systems

A omen anl tackdinery.  Plysicsl orvdroninetit roprescats nn integrnal part of
working ccnditicns vhioll Jetoemine ren's bov vicue, 40D though & mn can
adopt himsclf ¢ wnor-tivz ol aesy to varicus mvironment 1l zonditions,
nevcrtholess, physion] rliticns f noinfuztri~l plant must tolerably
suit » men descite e Uret vt cut sati on renlaces hime  The moszt
important physic~l foitur:: of w rkine wonditions ~ro: light, sounds,

temporaturc, Lomidi~ -, -y writy, o1 ar ) cioclroms, nutic fiolds,

3ight nd hriang ~ro th ~e sonses which r» mvst froguontly used
to recoive inform . ticr aaf sight iz ¢ipoblo to bring mors, Thot is
why lightin; cenditions nec r 0 porticular imnortance in shoping werking
conditicns. And thiir irnort-ne. cvon ineranscs in 2 once spacu plant

whore fleor spaco is lurgc i1 naturi lizht altoroed.

Bad roocption of aight impulses lclays rcaotione, maken difficult
tho percepticn cfdotails i’ cvemtu.lly rolucos tho officviomcy of an
employsc, If appropriave lignting guos togethor with ~ ratiomel use
of colour, the perocptiun is murc acute ~nd the comfort of ompluyee better.
The work is more precise And efficient, discipline better and accideats lese
frequent, However, .he offectr of pnysiolog.lcn?;dnyoholo‘ioal influence of
colours should not bYe cverestimated despite a substantial devel opment of




science in this fieid, Influesce of cclour: 4i”fer due to the physical

and psychoiogic.l fertures of nn employee.

another nroblen in .ovw t7 reduce noime :-ith nroper acoustiec solutions,
Naturally, th: sorce of evresgive no e rust be isol~ted hy vertic-l
acoustic screens or by Tocation digtant enough trot the zunes of less
noisy work ~ni frcn the coacoutrotions o enloyment. Thic m.y even lead

to the removal of gsuch - focie of noise trom o . iliding,

As the floorsprce of nn industrinal plant prows sc does the distance
between working pluces and the exterior., Dirent viesuzl contact with the
exterior is troken <nd the wny out becomec longer. DUxtra messures of
fire protection are needed and fire escape must bte secured ~s well as

social services orgunized.

Another important itemr affecting working conditions is the solution
and location of cantocns, lounges, lockerrooms, arbulatories, menagement
rooms and entramcas halls, In general, they should be loceted along
externnl walls so that vieunl contact with naturnl environment might be
snsured, Thoir structures should offer o micrc-ciimete different to that

of a produotion spaco,

FKenagement office mhy be located within or beyond an industrial
building, since work therc is different and more links with the world
outside are needod (customers, for instance). "orking conditions in on office
change follow'ng tho avolution in met ods of menagemont. although al. these
ohanges take plnce much slower than tiiose of production prooesses, Hall type
office promises prosent tho same lighting and noocustic problems as one space
industrial buildings.

Windowless buildings present separate ond o very complicatad problems.
Artificinl lighting, ventilation, nir conditioning, and special building
regulations, cunstituing their mein problems, becausc of their oomplexity
oamnot be discussed here.

i e




GENERLL LAYOUT ur .\ NS 1L PLAIT

The chone of 4 jud wipl 7 stent ond ot ite boiTdiase - one floop
ong--spa e btuilding, .o ti- . ror = diain, L otuitdine on *loging production
equinment - hoa tynt © oyt.rn .. ten port wvh ity link: »1t! intornal
transport myrns, th. . nvicoamonte thsaunces - vl thea: nlomentg

orc determinod ty tl. conora) (- ot of o e Tirifrra, ~ftor having

discucscd the problecn of Ai=spit 4im. nd . tie of indv.strr wnd the

factors whicr dutorniue 7. ot oo jadust el vidldingg, the probloums

of the luyout rust o nov con-id, roid,

The progr. =g in + ol nolozrie 1 procussce, thoir integrztion with the
systems and n_.r: .7 irisiort o tion ard the yrowing cary for omployeos
have influinced th s p: 5" indus‘ria? ~len . Totached buildings in
which varticul~r nroduc+iorn nycles “re rerforucd eolved into ona spaca

arrangoment,

Proeent dry industri.) plont layout 1ivid . th, whole rroa into
various zones to portorm dAifforent funtiiene: on.gomont, social, productiom,
addition~l, tragencort 'nd the regerve for fature cxpansion, 7o mike the
whole arrangeiiont clonr the whole zoning is appiied avon vhen donling with
ono building cn’y. 1€ thc fiture (xtension cof - pl.nt is cnsured and building
parametcrs unificd, tie future cxtonsion doce not destroy thu shipo of the

building or hnipar ti: aroduction,

Tha typr.t of kaildings to Lo oo iruct.d ro genor lly detormined
whon tho laycut of the pl nt is icsi;ned. 1nia factors which influcnce
doecisions ~ra: tochnnloiie:! nroczescs, tronsport; whysiogrsphical and

olimatic conditiions,

The irtegration >f virious buildig,ss ~nd funtione within rrtiocular
gones bocomes A trrnsition atwge to o full iatorrction of a plint, The
implementation of ruch intugrrtion depends upon tas dogrco of productiom

comploxity ir particular indugtrics, Uncor no cireumstancos thig
intogrntion should he identificd with tha design of oae common space for

the wholo plant. Techuologic.) procossaes ~nd th. ~tove mentioned fentures
of production opposing on. anothur mke this solution impossivle, Thnt

is why whon preprring tho lnyout of ~ plant, ono must segrognts it functieme
acocording to oriteria whsthor thcy go togothor or upoose ome another,
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A dynamicil growth of ntdatry roauires to “itue . Lyt onsion
of production ~n? ¢ 1 pl-nt i~ emsured. 3t maderiiz o4 building sclutions
and the principic of -~ Trou floor ~ron ens ro +.o porsitilitios to
incrense pr  uctior v tr: wcdorniz tion of ite nrccus 38 or the
modernigation of muchitory . .d by impreving its Sficicney .nd not
necossarily “w th. :icumior »f - ol nt, Tow. - Ty Butictinug 1t becomee
nocoseary, h. dicencacd prineipla of zonins mk.; ossibl. to plan
boforohand 1 futurn wrlersion, itz size and Hreevion, ana 4o roserve
an ~doquate ar.~ for this purposc. uns dirsction crteueion is the most
oonvenient i¢cnusc it dres not disturb 4le ooni i 411 the alainents
of the layout auch -~ the ronds, tronsport roates nd power lines s well

88 green spacoe Tusat tike inic acecount the oxt.arion cnd not h~mper 1t,

Industri~l pinnte of . concentrited production and building programsme
remult 1n o higher tuilding de.usity m wo'l ~3 in shorter trangportation
routes nnd power lines, T™us the sxtent nd corvg of infrastructure and
other works to develop thc arsa ~re considerhly reduced, construction

works are carried owut fster and therc is mors froe aren for green spaces.

The ooncentrnted productio.. prOgI~MMes incre@sc the use of land,
according to the Soviot sovrcuss

1

in motallurgionl industry “rom 1)-20 © to 30 .

mohine 20--25 % 45
chexicnl 24 /), 35 5
uilaing 20 . 5c 7

Wile scme Gerwan yorces roport thrt the sffici-ncy of land use may be
reised from 15 to €U ».

48 the layout of ap incusteinl plamt soriously determines its futupe
shape, its eladorution requiree full co-operation of !l interested
specialiste. Deapite the fact that 0 stamdardization o production and
Sailéing elements ns well ag oquipaent mkes designiag more feasible, rueh
tean werk condition the final suceess. If an arehitect decomes familiae with
Rher problems involved iich are beyond his specialisation his particsipation
ia the layou: elaboration becarss ensier and mare substantisl, Mise is of
Oreat impertarce decnuse that is whem the futiupe shape of a plant, ite
arehitesture and relatien to suvirenment are alrendy determined. As & mattep
of fact, the lapost siage plays & deeisive rolo in the industrial asehdteotare
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