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«SAS 

•eoin-eee lenloal eregreaa IB éereionlag and developed eowntrlee 

involves ta« construction ef IM« es «all ea the ii^ mi ui axtenaion 

of existing industrial plante,    la post-war Fola** a dysnaionl growth of 

indwstry end the urbanisation iafiuenesd by thia growth, brought about ta« 

aggleneratien of industry and ssttlensnts.   Thee« phenenene la Pelane de not 

«iffar fron these la «taw developing or even developed countries. 

Xa «Tary country son* regions ara uaesuelly developed.   The differences 

tend te grew and eeoaeaiaal regions diffsrentiate.   Refi emit aal lea aad 

oo-operatlon aa veil aa the fwnernlly known depraeeloa of anali «MM are 

1 laved with the probiens of the alte of newly hullt induatrial planta. 

The location of a plant la defined by natural and eeoaoalonl 

oondltlena.    Maturai reeowroee dot «rain« the location of alnlng laduatrlet 

end aene onustfaoturlag hmnohea which are baaed an theee reaourcea.    Their 
location i« therefore feofraahloally defined.   All typee of neo)-    .oal 

end textile iaduatriea and neat braaohns of ohenloal induatrla« cenati tut« 

the frown of free location.    The location of industry boconea «ore free with 

the progresa of technology la nlniag and nanafaoturlag aa well aa la traaaport. 

With their dsvelopswnt the traaaport ayo tena and nenne heoone »ore flexible, 

lena •«•Maire and their iafluenoe on loontiona of industry la taken over by 

the sources ef power supply.   Mather a »w probi en la the concentration of 

indnatry In no called industrial nedea with a oonparetlrely high latagratioa 
of all the industrial pianta loca tod there. 

It wne in thglnnd lndustrlnl revolution of 1760-1ft30 that nnaufnoturlns 

tn oanomtrau and first «ultiatory factory bull alaga wem built.   At 

the end of m~th ceatary the Introduction ef eloctrlolty, aa power and light 

eenroe, lend to oonetruotloa ef big one-floor otruetnree.   After the leoond 

«nrtd war lndwatrtal building dsveloped rapidly and particularly their roofing 

systens, thslr ahape, and oonetruotloa hniag affected hy the dean ade of work 

oendltians, teohnolog/ axel esulpasnt. WM» new denuda hare appeared, and 

pnrtiealnrly in eleotronio lnduwtry, asking far canotant hwnldlty, tenwereture, 

light inteawjity and clsssUness they war« anawerod hy windewlewn buildings. 

iAMkÉlÉiMÏÉ 



In  r,v jn+  yanri aor.   new tr. nin in designing for  industry 

have   i-^jarul   is w.j 11   -.a i. w .ic»-i»-n ir^h^,    Among tt>o n«w trends 

flexibility "w4   h.j -ricnti Tud,     «U reduction   jf 3p..co enclosing machines?, 

tho integrati  n of werk  of •-ari ou« .up ir*   teams  »ni thd  j «provesient of 

labour conditions. 

Production process.,a "onstitutu the moat  assentisi  factor» datar- 

mi ran^r th-. shftoo of r.n industri il  plant.     The choice of technology and 

proper ûrr.r.iz,nUon   f product i .jn procoaaea aro  vi tú decisions in th« 

doBign of   \ plant.    I;-, th-j  i.jp< rtmont tl   oragnirttion ^f pi-ùdaution 

processes,  whi^h prev.il  in n/iny  of listing planta,  the machinery are 

grouped according t.   the tyro  of  onorati on thay  perform.    In consequence 

tho pi.-.nt  ij devidod into specialised departments which   ' -ijpy separated 

spaces  or even  buildings.     Tho arrangement  of specialised unita  into 

a coherent  3ystem brinda about  lino production.     A lino orrniaotioa of 

production processes aaka for a n..w shape cf an  industrial plant. 

TuccosBful  transition from tho departmental  to lino organisation 

of production procoasoe depends,   firat of Ml,   cwi tho internal transport 

of manufacturad  products.    Tho main requirements concerning tho intori or 

of an industrial  building comprise a aufficicnt amount  fo completely fro« 

floor spr.ee ana suitable roofing.    In line organisation with a permanent 

flow of material and products tho moat  important  ia a continous traneport. 

Storage must como cloac to wrnufatturing.    Methods of storing and ways of 

transportation within Btoragos should allow the use of tu same Beans 

of transport which are being usod in the manufacturing processe«. 

All the olononts involved in tho process of working in an industrial 

plant must ensure the beat process of production and also th« best working 

conditions for all tho omployoos.    Working conditions aro »hapod by the 

co-relation of physical, economical and social factors,    ftin's action wfeen 

dealing with machinery consists of threo subsequent stagosi    flrmt-infowBtiom 

is roceivod through sences -    decision is taken, third - a proper aotion 

follows tho deoision.   These three stage« take plaoe in n particular 

environment! the interior of .an industrial plant.    Tho most important 

physical features of working condition» arei    light, sounds, temperaiuro, 

humidity, air purity, colour and electromagnetic fields.    Sight and hearing 

are thoso sences which are moat frequently us id to receive information mad 

sight is onpablo to bring more.    That is «fey lighting conditions are of a 
particular importance. 
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»• ama« of ** iaeattrinl elaat u*t ©f iti »uiliia*«, %t* *m 

nM^ •*• "• **»• «*** Ui«»l innren MaM, ta« 
OCMMfUQMM - all   t*«M   oloftoat«  IM l^tnlMd  V **• 

«oaonl layout of * pi««i.   1%, progr«»« ia t«*aol<«iea: »roo« 

ta«ir lM»rni* »iti» «/it«,, a*« MUí of tr-naaortat i os aaá __ 

•AM for «aplayo«« ñivo iafUioaoo« «Ho «IMBO of i»«u«trial plaat«. 

»•taoaoi toiMUga ia «hloh particular producilo« óyelo« aro porforao« 
•«•loot iato oo>« •yac« ajraayaaoat. 

»o typ«« tuilálafa io feo eea«truot«a aro fiaorally é«t«r»ia«i •« 
tat l<v«rt of tao plaat ia «oolA^oé.    ftiia faeton Ai oh iaflu«aoo 

«ooiiioM aro,    t.oliaolofieal pro«««.«., traaaport, p*.iofraaaioal 

•»i oliarntie colitico*.   tao iatafratioa of «trio*» oui 1 dint* »•* 

fuaeUoa« «Ítala pnrtiouUr »oao« «««o— a traMltla» •**«• to a full 
latofratloa of * plaat. 

A« tao layout of aa iatuttrlal plaat »oriou. 1/ ««toral»«« 

**'*• *•#•• **• •X«»"t»tioa raaulr«« full coopomtloa of all lat«rwt«i 
•poeialiat«.    If aa iroaltoct Wooao« frualliar «Ita otaar proti«« 

iaratvw «io« aro Mjroai hi» «»««4aUifttl«a ai« participóle« la tao 

Uro* •lAfromtioa boMBM «Mì«T aaé «or« «utataatial.   mi« 1« of groat 

laportaaoo to«a*M that io «loa tao futuro «Mao of a plaat, ita 

•waitorturo aa4 ralatioa to «aviroaaaat aro alroaéy inorala««. 
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I.     IimOTXJCTIPM 

3^U-eeonopiaal  progress in developing and developed countries 

involves the conn+ructi^n  ^f now as wall a» tho imprcveatent and extension 

of thu existing industrial  plants.     Industri ilizaticn of a country and 

r«rton* g?°* tv.^o+hjr with urbaniznti un v»d is followed bv n growth  of 

soo-i-.l  a:vi oronomicv. i   serviros.    The rulo of industrialiantIon and 

urbr.ni zat i on in<-ro-<8ed p^rt icsularly after tho second industrial 

revoluti :n propvrod >iy "   au 1-3 tant i i.l progross in science and technology. 

Thov intensified oven mûr.j bof^ru,  during and after tho Second World Wnr. 

The Kar brought atout   \ quick propose in technology,  particularly in 

mechanical,   electrical,   electronic,   carba- and potro-chaeiicnl  industrie«. 

Scioncc and now processes  of production mpidly advr.ncod.    After tho 

War came a fast development  cf cybernotics  - thu science of cuntrol  of 

comr>lo» processes and  opor"ticnn,  and it  essentially offocted the progresa 

in industry. 

A cniick collecting of possibly complot© inform," ti on, its segregation 

and analysis as well as its officiant uso docidc whether scientific, 

economical and social  actions provo corroct.    The present stago of 

socio-oconcmical evolution is sometimes called a revolution in information, 

because the amount and range of information neoded to answer over growing 

demani     inorammo onortnuusly.    Tho population growth seriously influences 

thesec-mande. 

Not only tho growth of population intensifies urbanisation prooesses 

but also tho quickly growing industry which rocniires now houses and 

accompaning services, both in old and now industrial concentrations.    The 

ort one i on of transportation network and the development of power supply 

must follow. 

•ithorto independent towns and industrial plants merge in 

agglomerations which,  in their turn, develop into conurbations, i.e. 

oonoantratione of industry with human settlements and servicos tied by 

transport and power supply systems. 

Such a dynamic industrialisation requires high capital expenditure* 

and creates many new not only economical but also social and cultural 

problema because new labour force la permanently neoded.   A solution of 

thee o problema is vary Important to ensure a harmonious social progresa. 

It la not easy and anewers ara baine iouÄht in social and political soi 
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The core of population of ne* towns „j* eettlements t. mployi la 

industry and therefore the »octal and pedagogical role of «a« industrial 

plant bMOM. particularly important.    Industry helps to .hap« «ocinl 

and cultural life of the •octet/ «hi h is boing urban!sad and this rol. 

of industry ti gravine and becoming uno of the strategic pointe of 
planning »wi social politic«. 

An architect and other specialists collaboratine in designine of 

an industrial plant face «any social,  economical and technical questions. 

To ensure a final euooeaa, thee o questions must be answered in the process 

of programing and designing.    While searching for nnawors some 

Measurable and immeasurable factere have to be considered and therefore 

the processes aro complex and difficult and require appropriate preparation. 

In physical planning whenever industry is involvod, and in designing 
of an industrial plant, cut of mny problems the following are the nost 
ieportantt 

a)    spatial relation of an U'ustrial plant or a concentration 

of plants to human sottlsaents and the probi oste of environmental 
protection; 

o)    requirements concerning the shape of an induetrial plant, 
and in particulars 

- to liett tho area reserved for the development of industry, 

- to ensure that a plant w uld not secoue ohe oíste too soon, 

since solenoos and technology advance rapidly» 

- to oréate proper conditions of work and social welfare, 

since production requl riniti are soactlaes in oonfliot with 

these conditions as well as with social, pedegogloal, or 
cultural rois of a plant? 

- to reduoe investment and equitation ooete by rational 

solutions in technology, constructions and instai lati one. 

o)    reduction and eventually cos»let« ellnination of industrial 

ncKtfwnuss and development of protection lonee. 

•)    eocially acceptable Industrial architecture able to play its 
oultural role. 

HtÉÉMMH 



II.    HSTRIBUTION OF INPl'STOT AUTO LOCATIOM OF INPU3TRIA1. PLAJfTB 

The «jr.iwlh J industry  ir. n  Land till tho Second World War WAS 

detersine-i   by the e ci o-oc.n .xniral  r nditi na  . f tie  country. 

Settlement,   had level', pol r;. stly i.    inJustri.il  '-.ncentratiuns and 

this  effected the en.till   rondi tiens  -A' the Tu.*+-war dewl opm*nt. 

The only exception v.n th , fcntr-.l  Inudstriil Tibien where the river 

«im join« the "istuls. 

In p.st-war Poland ->  dynamical  growth of industry .ind tho 

urbanization influenced >y this growth,  br> ught i:. ut tha igglottmtion 

T industry and settlements.     This igglcaieratit n .is well  a» in unequal 

distribution   A" industry have their deeper sources in tho unequal distribut- 

ion of nw rn.-tori.ilp:,  1-Kur fore, ind water supply,   i.e.  in the three 

essential  conditions which determine tho location of industry. 

Underdeveloped retiens ire unequally industrialized.     Investments 

there arc nere expensive thin in the ilready indu3tri.1lizad regions. 

Thoy are hampered by the shortage  cf labour force -ind suitable 

infrastructure. 

As numerous problems in spatial  development  of th« country had 

grown,  tho Law .,n Physical Planning was iasuod in 19Í1.    This Law 

called for tho olab rition of Development Plans of towns.     The Committe« 

for Spatial Development,  of tho Country cf the Polish Aoadomy of Sciane« 

has become activo,  national  checkings cf Local and Regional Phytieal 

Plans have been periodically arrangoi,  senin-.rs ind mooting« have be«n 

organized,  sometimes under the U.N.  sponsorship. 

These numerous problems of the development of towns complicated 

m'stly by a dynamic growth of industry gave birth tc the theory of 

thresholds in urban growth.    It saya that the growth of a town meets 

various limitations caused by different physical conditions.    They soy be 

of a physiogmphicnl naturo or may originate in infrastruotur« or in th« 

necessity of redevelopment of an aren.    However, these limitations onn be 

overstoppod with additional high costs of investment or operative costs of 

urban functioning.    Development threshold linse define th« areas which say 

be covered by the growing town without especially high costs.    These lin«« 

OT«r«tepped when a particular investment « for example sewerage syst«« - 

open« new building areas. 



These phenomena in PoUnd do not di ff or from those in other 

developing or oven developed count ri M .    In every country tome regions 

•vre unequally developed because of their natural  foaturos,  their socio- 

economical  attractiveness,  or their industrial traditions.    These 

differences ttmd to grow and economici ragione différenciât e. 

A ¿uided  economy controls the développant  of région«.     It 

stimulates the grjwth ,f uniordcvol   poi roffi-.no to increase the 

living standards -.if thair inhabitants.    On the other hand it trios to 

improve tho living conditions in uver-industrialixed and over-urbnnlisd 

regione.    A guided oconomy should be based un an internal Co-operation 

within particular regions or evon subrogions by construction of smaller 

plants in smaller towns to co-oporato with key industry of .-.. national 

importance.    Thus a joint labour force pool and a joint disposition centre 

develop.    Thoy may ovon be of an ovar-rogional character. 

The division tsrtc economic regions, whon introduced to planning 

and statistical reporting, has increased our knowledge of the structure 

of spatial activity and thue wo can more effectively shape this structure 

in physioal planning.    Closer relations between tho division into economio 

and administrative regions can increase thoir development, activize small 

towns, while the role of local government increases and local co-operation 
bocomes easier. 

Régionalisation and co-operation as well as the generally known 

aspression of small towns are linked «ith the problems cf the sise of 

nawly built industrial plants.    It doponds on tho distribution of plants 

because of their need of labour f<.roe, their relation to other plants and 

infrastructure.    If industrialisation programme provides for large 

plants it beTostos one of the essential obstacles in the development of 

•mil towns.    Such large plants are looated in existing concentrations 

of industry and settlements.    Migrations increase,  people leave towns 

deprived of industry and nove ,o big concentrations and lumber of 

oomsaiters increases. 

Ifeare are two different opinions concerning the optimal sise of an 

industrial plant.    One cells for large planta a« both in the socialist 

and capitalist oountries they have proved to be very efficient in mass 

production.   These tendanole* are ohoraoteriatio in key industrie« of 

tte OMR and the UBA.    Big pianti ara profitable in mining and key 

wan factoring industries, location of which depends en natural conditions 



and infrastructure.    An »hsr   -pinion patr hizes  the construction and 

devel-rnent    f 3i-v.ll    n.i ,-,i1dl •  RIZO pianti arguing th->t  such plants in 

^rop    and  aven in *h-: '.'SA h-.ve   'ohi-ved ^ •ufi  results.     Production 

ménagement  is or. s i er  >3 well   '-  th.. •- ntrvl of quality.    Ssall  ;%nd middle 

piso plants help  t>.  tr.l:nco the   .íovul .prnunt  oí rusions. 

In mct-11 urrà e 1   in.1'i" + ry,   f r iri^tanoj,   i*rrvall  Hants prove tr 

be efficient  oberasi,    f easy non^penur-t.     Tho efficiency drops in middlo 

plante but  it  is  înoi-^aaoâ a/**, in  in l'ir?'.- once \>oov. UP *>  • f n higher degré« 

~>f mechanization and possible .•'.ut orr -.liin.    In tho textil» industry, 

however,   the efficiency directly  dopon.ls upon the si¿ü    f a pianti    the 

biggor a *-lant,  tho hisi.or efficiency.     It nlao proves  that metallurgical 

planta nr.y o-.sily ro 1 -c torf anyvhorc t    develop "  relien or to increase 

labour opportunities. 

Vhether a 3mall pi mt may  be constructed also depends on ths assumed, 

by sconomical programmes,  level  of technology in particular industri«*. 

The choice of the best size of a plant  demands that the effectiveness of ths 

investment  is examined,  i.3.  ths production costs,  income,  output and 

labour efficiency. 

The location of a niant is,   therefore, defined by natural and 

sconomical conditions which include:    organization of social forms of 

production,  iemographical  conditions,  the development  of a region, 

marketing possibilities,  transportation, power supply and technology. 

Natural  conditions such as the mineral resources,   seil,  climate, 

physiography, water resources were dscisive in th« first steg» of 

development.    Although their influence on the distribution of production ha« 

never been completely eliminated,  it has been considerably reduced. Maturai 

resources determine the location of mining industries and some manufacturing 

branches which ars based on these resources.    The location of mining industry 

is therefore geographically defined.    According to some authors ths 

manufacturing industries which particularly a'osort raw materials belong 

to those, whose location are geographically defined too.    "his concsrn« 

industrias where final products are lighter than raw materials used 

and include ths mineral industrie« and some branches of chemical and 

consumer industri ss.   Ths sit« of mining and th« costs of transport of 

material« are decisive in location of thsse industries. 
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All type, of iwohanical    nd Urtile industri«, rtad «o*t bmnche. of 

<*mto*l induci.. constitute the «roup of freo loortion.    Trasportati* 
cet, a,, here not e..ential, if corred to th«, cost, of production, 

weight unit of their production i. hi^ and comparable to tho material 
w*i*ht. 

Distance fro« « plant to ite «arket possibilities bei'   •* to the 

•condoli liaitatioa..    it <r.nnot be very grer.t when product, are not 

dumblo, fro.h food, big and henry, he*vy m.ohinery, structural building 

element., «id of ^ goneral u.a.    If the industry consume, much power, 

it. location i. defined by tho proximity of energy .ource..    The saae 

concern. water which i. particularly important for ohemior.l, power ani 

tastila ia'wtri«.    The plant, which need «uoh water present ai.o the 

probi« of ««.te water.    They mu«t be locate* along rivor. of great flow 

rolua. .o that wa.t* water might be absorbed and pcibl. pollution dilutee. 

Location, are also limited by th. di.tribution, cruality and quantity of 

labour force which becoo., decisive in labour absorbing iadu.trie. and is 

th©.. of highly aa«cialis«d technology.    Pros, the variou« for«, of 

•roâwction orrvniaatiea .pocialisntion and oo-operatio« li.it location« tee. 

Co-operation oan lead to the concentration of production and creation of 

industrial eospluM.    Agfloswjmtiom which i. the pcibl. final reeult 

provo to be econcaioally effecti». but leads to «any uado«ir«bl« .oeial 
offoot«. 

Sinoe tha ohoioe of location 1. lifted by the abova diaeua««* 

faatara the monomieal «ffoatlveaaaa of loo.tier my be onloulatel 
in a octtporatire way. 

»a locati» «f iaauotry booaaaa aere free with th« 

•f technology u -ining aad aaaafaataria« aa Mil a. i. trnaapart.   with 
thatr *.Yolcf««t tho t«port sywte- «* »^ ^^ ^ ^^ 

loa« aapaaaiva Mi their influono. on laaatia». of lnduotry 1. the« tahai 

•war by th« MNN of power eaaply.   Coal aope.it. «ttract power laaaatry 

aaa aay atiaulat« big ooaoeatratiea. of «bar lattati*«.   Oa tho «her haad 
•âî, M bol«, aaatly traaaaortai %hrm+ pia^Jto,. ^lmm tw f^ i9m%imm 

*/ aaaa tft»t other IM aatartal. 
profltobl. 1 «oatloa. «f laaaatri— any ahaa«. too.   At 

af tioaaitaaj «ana«, aa Uf M ia tèa ala« of 
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analytsi;.'.    H.-;   investirai.   ,   + V- rol.-.ti or? lot',.-,n r^-lor. or syr+oTa of 

regioni* and h^i'op  corno-ir-? 1,   ' ,,    i¡; ,   .-• *.mi ,;.•.,.    'I,-  "ultnr   '   and  social 

factors tìrt   i if li •T" 
!oi':isáon: 

Tho lo'.-.tio;,  of -, ;- .r-ticul or plani   rust   therefore    '...i  into account! 

the tachnolOfcl.-.'-.l  n,..odr;  oi   tho al.-nt,  tho   fact t.-1,  it muat   bo  linkod with 

tho transport  iu-i-ork and technical   infra «ri ruotare,   tho proximity of raw 

material:   and wator,   tho den'.ni 3  of a \ or.nl   physi v 1  plan,   physiography 

and soil aonditionrv,   +.ho direction  of   :*-.wiling winda : id noxiousness of th« 

plant.    In the  swi  tii:c tho  offsets  of tho loo..lion .nur.,  alno bo analysed. 

•Theso effect o :r,ay morn tho  at -A  of;   th :  ooni-trvc+ioii of now trannport rout««, 

rodovolopmcnt   of tho  existing or dovolopmont of ne-- technical   infrastructure;, 

demolition <>f the axisting building,  change in mais transport,   social 

servicos,  construction of now houses, and finally the   development  of 

protection zones. 

Tho Bp.itial  relations botwoon industry one a town demand thr.t induetif 

ought to M located in tho direction of the na turni de/olopment  of the *~m_ 

Nevertheless,   ill the tendencies in the location cf industry linked with 

tho existing towns and settlements demand that industry is isolated fro» 

other functions of the town.  This lsnds to thu ronovnl of industry, 

particularly of nOrious industry,  from the residential irons, while 

oraft i« concentrated in chosen locations within these areas. 



The inrturtry.^emov.rt fron ro-ïidantial üstriM, ;, U. concentrated in 

th« inüustria]   district  of a  to«   .nl r   ioc-1  p!^jxl pi• •at  rwerve 

".ror-u  of procor ri-.« .-.al    orrt.ion,   well 9enrjf.  by  transport  a./nton and 

technical in'mstrurturo, and iioi-vt:' from iti- naigfcbt rhood by 
protection zones. 

Such concentration:- of induj+rv ..nr.bu, to ana-.. *-¡ffJ  joint   solutions 

in technrlogy and uripviiMtion.     That is why th - j     .mc^ntr-.tiom' -re 

BOmotimoB c-.11 -!i  industrial nodf;r,   and if th..y "Hr-tly 3arve tho 

r¿i*hbourine suttlönrnte,  th^y fcc^cjic inJ.v ^i-.I   r,V  rottlo,nont   nod«. 

A modert, industrial   ne'e diffors  from provi ou« industrial concentrations 

or industrial  districtn by tx.o f^o;  of a compeir.tii'./y high integration 

of all th* industrial  pirata locato«4, thore.    This integration cone «mi 

the proframn* of tho wholn nod«,  it« design an«' construction,  a« well 

ne, its m»er.gt>mem.    aood co-operation of induetrirl and administrative 

unite ia then necessary, both vortical end horizontal, within tho 

«ndustrios undertp>.in« the iavostmonta and batwoon them and th« local 
government • 

In tho USSR, whore recently tho value of land"  occupied by industry 

has b««n oarefully evr.luatod,  200-250 industrial nodes have to b« 

designed.    It hp.n bean calculated that about 5 induntrial node« will 

satisfy iioscow n««ds in industry ano" sorvioes.    All thea« investigations 

wore conducted by r«aonrch and deaigning institutos.    The soet a «ri oui 

obst»ole« ia the ineloawntation of ti ,es pirns ware the difficulties in 

finaaoia«; the lnvestawntr, divorziti«« in ionia*, and tho opposi ti or. oí 

••nag an u at staff to the organiantioa of ORS joint oMjaageasnt of tho »ode 

•ad th« reduction of personnel. 

IB the designia* »»d iaploaontation of industrial nodes th« ataja« of 

«attraction are define.   Usually planta ars put into servio« la parios* M 

longer «asm 2-i yewi.    The oxteaeion of those period« any prova the ah el« 

»rojoot aaocoawionl.    fia«« M industrial noi« is «oonoaioftlly and 

parnioally plaaaad M a «hols, ties »-«a needed ay industry is 

•trastar«« nrs standardised, trejesaort routes, p«w«r supply lina« 

t 1 rntar and ss—i^s network« dlsd-lsaed.   Th« aod«« ars eooa«a*«ally 

t«ohn«lajionlly «ore «ff«ctlve if aoaa of their fractions are onaaantratod. 

fmin pnrtioularly coa o aras tho muni, ooaput«r oontros, fir« pratartioa, 

transport asoao, and aaaial •arrieaa like health aoa-rlo«, eaaoatioaal 

ftaUitio« «ai «atarla*;. 



im e— ti.   .MI... 

cf  .-»t-ri'L-. - ":.     ti,!.     I'  *.. 

sinii \rit ii r  it. '     '. i•   " 

they u: . ,    :i-' .1. ' l" 

vr.st.OE  "• >'•  '     r   •".' i. 

:•• .    in       n   , . ti      p.Ji:.i^.ilii.iur 

"   'ni     "t-.r.ir1   tr-nwport,   Li-o 

ri     L   -r 'Cjr,£!v-e  ^'.i  i>. rw ivioriila 

i*   i     •/• -y   -r.f:i.tl«,   if    reduction 

i • • 11 

: r- •+i ,r. 

! r '.'   !'.'   •   1 ' !•   vi-obiur. '   of 

n->v :+•->. so -.-».j  -tr-n^ly amTÍmizod by 

. •i:n.". :   -ifiriniz»%l«l«.  ln-iuntrinlization 

inrrj   s;   . i" "ir ;:>V!aiiun which  BprtAd 

rc/.*olop,."1o'1l     '' Lr'.astry,  nonotimeu  vary 

••; t  :•  .Mort . •„ .• t; '  v • t JI* p.liutiJU P.B »roll 

orivi r^rjr.n 

OjPT'.li *  t   •*• ,    "l    ¡ 

an;: ur'or.ni,-  ti n r 

far boy  n1.   + ;. : i:vj.t." ri . i      r- 

spuntine me,  -. lr     lri¡v*-.  - ¡ 

as tho  •lav?.:"t>'.ti jr.    r 1 '.n   . 

The  prop«.;" -r-.ti.l    '.T-r^ ^ Jiit   c;"  ir.-'astr/   '.n.i  e otti orient« rtr.y 

mitigate  '.-nvironTTtt • !   :> JI". ..i.i .;. -V.  t-.c  i:ivustÌ£~.tiùUB of thu 

noxiousness  of iir'u.-itry \,.-.-,tn-.>   -j^i-.lly :iocos3ary.     Mcvorthiloss,  firat 

of -11,   "ir -TiJ w.tor pvil'.'in -jhuuld  h. rvluccl  ny tho oliminrtion 

of pollutaar*« ^t tin   s./irc-;:,   i'  th ùr  origin.    Lì  "homi ail industry 

sometimes  undr;siitj"'i ;   -JII¡     v n urxacm  by nvoduats  or vrstoa turn out  to 

be very noxious  \nd it  i:   vor" •? if fi eilt  U contre!  thuin.    Only by vmry 

intensivo r«so.irrh works    TK
1
  iriplcnentf tier, of their result'! pollution 

may be hold in chock r.x.ì  poi ¿xL-ints  r icy cl ai. 

Regionr."1. planning rr.uet therefore define: spatial rtlations bctWMA 

working,  living   .nel reoro/vtion aixor,  transport and otb T? sonrióos,  and 

it nlao ¡rmat find out h w -ho prcfrusi  of technology tnay improvo 

«triroMMAtat conditions. 

SJJL. ¿¿¿_ •Juisäu 



in.   psmoptrarr iroaros IN Fgio-.rcso INDUSTRIAL PLAHTS 

It was in England J irinç industrial  revolution  of 176O-I83Ct    that 

manufacturing be^an to concentrât* p.ná firnt factories were built. 

Multistorey 'rame Vuildingr responc1 od xo new demands.    Water or itm 

supplied powar and  delta tie tranamiesion.     Buildings wero rather long 

and narrow, with three or fear ainle°i and '.; to 12  feot apano. 

At the end  of the XIX-th cen-ury the introduction of eleotrioity, 

as power and li,;ht  gourde,  ^ead to construction of  Mg one-floor 

structures.    They provided ample floorspace and were covered at first 

with gable roofs and later with ~>.w-tooth roofa to let the naturt.1 

light in. 

After the Second World War,  industrial buildings developed 

rapidly and particularly their roofing Systems, their shape and 

construction being affected by the damando cf work  conditions, 

technology and equipment. >Iew materials and structural solutions 

were applied to increase spans and to suspend installations.   Then 

new dettando have appaarad, and particularly in electronic industry, 

asking for oonstant humidity, temperatura,  light intensity and 

cleanliness they were answered by wind owl asp buildings. 

This devel coment of industrial buildinge, analysed in here 

triefly, doa« not cover the whole industry.    It ooncerns mostly 

light, metallurgical ind consumer industries and emphasizes how an 

industrial building is influenced by production procésese, power 

souroee and equipment.    Besides one-floor building«, ¡aulti-storey 

buildings as woll as special structures are still baing constructed. 

nevertheless,  one-floor bull dins b*a become the most conno» type 

and ita dovei ayant is closely related to the progress of scienoea 

and technology. 

The evolution of indue trial production whioh started with aa^haaiaatioa 

load« at varitas aaoe aad intensity towards automation, 

Aatoamtioji, however, is very oonplax and depend* on aany factors. 

otaest it it alt«» ootjditioned by costs, rtabilisation of production 

and t ontani ngj.   It it belog lntrodaoed elowly aad «radually aad itt 

iaflaetwe «1 fatar« tantes of ladmtrial »laats it diffioalt to aatlola**«. 

~>«~i ****.-. •,.¿aA-<I«-.¿tai¿:;.LiifcJ-.- 



and r*yiu.> th.. ì 

So the oh=vu-*' f 

eoonoui cai , t< '. 

to labour orr.r' 

production DT ;••. 

collaborati viti 

their ovin ro;t.:i 

\r 1 •• 

î~'. :rcr 

' r -..¡act i.n,   '. ' •-' .-'•   *v i';   , 

,     • :•   .",.. :-t;   :.    'lo .r.zixicc  !••,- r..l '\ 

>  •  .rut»   ri.-olutionai, .    Cr.si taring 

< i f.     :V ••*:<••;   "f -ot.i.'iai    . arcur   foro« 

i      i s»„ :r,'     i.   t      ;.').rinj wi ic<.   :;t»#r9*   of 

t..      . •\:\'   ;..rrj':t   ir.rwcr¡-  they muât 

•..*   *;,•.; :.: * ur\ .n<—   3¡IJI ¡ i cirry  out 

r )1 

, .r..: or "''j,   ' 

* ravin   ,r.  :. ,T<I ri.in- for industry 

>'.:-.    i.m.ri.'.i; • :o   "io* 4ronds 

l^u  ^f ..ua-a   .nel ¿ring rrnchinory, 

,:—or'   * jr.iï.B ani ti. .  impr'iV3mont  of labour 

partie«1. <ir importation  for mo-i^rn industry. 

•a;:,  r.  v•• !';.• of an industrial riant  for 

•il'.rt  --ar  t". • li-otud   to  changing domanda. 

^iof   ot   "   rfo iTcin:3(   frjo floi'rsp.aco, 

In racer.*  ,v 

have apnea re-i v 

flexibility ru;i". 

tho integration 

conditions.    71 jxi v i i '.4,v i~  J; 

It  enables *o nuur.fain  ti. .  an 

as Ion*: as rosoi*!'.,  bacaar: . . 

In practico it r:^.mr-  *hu   ir.'.r<d 

integration  of production roii • tdit: ona?.   3'ja':¿s. 

Gooo"  economic-.1  'f*\c*.-. of a <.-. tu :t  industrial rl.m r.Kuaured in 

investment and exploitation yy:\,A aro  ¡.->rou*rht   ¿lout by tht¡ reduction of 

tho firoa,     short'jniug of   'r .n jpoi-x ition  ri utos,   °oducticn of  jxtorior 

KSlla,  standardization cf' building   iûl.i*i   an and caeic:* moari^jir.uit. 

When tho exploitation vaiuo of an industri  i  plant   increases,   econoinioal, 

technical and organizational oonditicne  4 r.prjvo,    '-Torkirg  ? editions improvo 

too.    Tho exploitation \niii oi tho pü-.nt  may thun la-.it   considerably Ions; 

-    what ia nowadays  important •   bcaau;..-;   ;h-¡ tii,.o  ¿nan  outwocn exploitation 

age of industrial  building« ia nornvanontly growing. 

The progress  in technology and tho growth of industry demand that the 

possibilities of thu extension of a*i industrial plant arc ongurod.    Suoli an 

extension may ooncern the size of tho pinnt, it3 aroa or ite output. 

Oreen «puces in induntrinl plant« grow in importance and industrial 

buildings get new intorostirg eolations by the uso of now materials and 

by new approach to structural, functional and visual problem«.    If building« 

are »ore carefully finished in every dotali and furnishing of interior ia 

of a higher standard, «sployeen beoom« moro attached to the plant and It if 

lier to get better qualifie! and more E tabi li zed personnel.   Tho growth 

klÉáriHÉMHlillki 
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of industrial  archituctuD in importance r-.ttrr.cte now ovon test architects. 

'Jnt'ortun^toly,  3U"th  x frorcsp is not universal.     On tho contrary,   3 omo 

industrial  buil'iiiyrs   irò stila  ba^ly dosignod  and poorly constructed and 

Iho resulting social h-rin is irrovcreibl-i. 

It ìB not  posaiblo t.) analyst  tho factors which dot armino tho shape 

of industrial   plantn in every tvpc of industry.     In some industries tho 

technological  nrooosces 'To oxtrofroiy conn1 •% and  thoir analysis will not 

improvo our Knowledge of tbu Ruhjent under di sour? s i on.    '"ho division 01 

production processes according to technolofica''   proca3os,  into physical, 

cherr.ior.1, and physico -chonical,  ie  very theoretical  ::n<l therefore not 

useful in tho discussion of our problem too. 

In «omo industries, and particularly in nvachino, metallurgical, 

and in some branches of consumer goods industries there ia a trond towards 

uniformity in spatial solutiona of tho moat typior.l production procosses. 

That is why s omo factors ox" development in machine and metallurgical industries 

will be discuss od.    Those industries in Poland and in many other countrios 

ara quickly developing because their products are not only needed in the 

country but are also exported.    By and large,  thoy aro especially ofcoraoteristic 

for modorn changes in induttrial production. 

^ütuiáaLj¡ÍUaiMÉEe^¿i¿~^^-.^^^*~«¿k.,^^.iZ^   -»..,...   -.   --•-•[ft|ll',l1 rfliri- — -   --— -••-*   - - ••-•    •- ~^^~     -*.'-J¿J 



iv.    FACHES T:L\i ?•?, y; IM :_^"; 5j^l_^:L.ìlJL£xSJ£^J^tT- 

1.     Product i-... j r~>"  si 

"rudu-ti T. 'r.o  <-.f»,-o    • nnti*u- : + h>-:  .-. JB     -BP .n4i  1   ffiotura 

.^o+jrir.inin,-  t iL    - —r      -f    r.  i.. !UP < r-i-.i  plant,     an.  cuoic;   if technology 

-tnd  oror>or OTF.U i sr i1.1  T  -i'  i.rá.icUM  ?r. c^sr-o" .-re vital   doni alona in 

the  doLiiíT. oí      Tù-n*.     In ir".-bin'  inr.istry  1'%: morios  or ovon ;,inas 

manuf'ToturT rocaT;-1   ir.  t  ~tr.Mr. 'ikj  ];rodacti .>..    .'odoro organization 

of w.rk -»ni r.;:.ciiliz tion r.'juirc  tj.-.t  univi raal  rroHn .py ire 

replaced t- ¿.i.-hl/  ¡*-ITì ù izoi unita which  porforr, Jut-.ilad oporatione. 

Tlio -.rrTJvrCT.cn-»   ..-.   tl.i-  tyn-,   .'f rrohinary  int...'   i coherent   eyntom 

bringB .-bout lin.   pr.-c irti jr¿.     Pr.nap'.rx   ->f pr i uot* eccome an 

integral   olamont  of -ti.in  lino production  aystorn. 

Nevorthclosg;   tl¡o departmental   ^nrnization of production 

procosaes prcv.il  in rv.ny   of th j existing plants.     In this 

organization +hi. rrv-"à.inory -.re f«roupod accerding to ino typo of 

operation thoy i^rfor-.     In consequence t;;-.  p'.ant  is divided into 

•pociilized iop-.rtir.jrtT which occupy soparotcù gpacos er  aven building». 

Dopartmontai »rg-nirtion  of  induction caL3<,B heavy multi-diroctional 

transport ind wast o   .f st^ra^o floor-spr-cj for producta waiting tholr 

turn betwoon dif'foront department e  and  operations. 

When tho amount ar.d kini of nroc'uo-i ion arc stabilisai in long 

aeriea or i .sr production tho toch»  dogi "-al  pr^oosaoe con ho improved 

and the departmental  organization "f production aoandonod  arranging the 

machinery in linos accrrdiiy» to tho »rocoarat: of production.    This lin« 

organization of nr flucti on is characterized by eno direction flow of 

products boinft Manufactured,    Produktion proconaoB muet be offoctively 

aaaietad by ill tho additional operations to mauro smooth running. 

A lino organization of production proocBuo8 asks for a now 

•hap* of an induat.-ial Dl^nt     Subsequent stagea of production aa 

well ae additional operationa are arranged within one apace and 

intornai tranaport ia curtailed.    The oosts of loading and unloadiif 

and of tranaport itaelf are reduced and tho timo of production is 

ahortanad.    Since tha aren, of produotion ia integrated tha area of 

a building oan be «ore effectively used.    Prom auoh a coaimon area 

only dangeroua operation« aro excluded!    nojrioun, esplosivo, partle«*e*tf 

aâasttiu_MM__-_*iHMMaMtoMB-_-M^M^ 
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noiny or nro'iuciiu» oxca-iri^o vibrations ar t'oli   -r th< ce whioh roguirc; 

«poclrl   construct i >nß.     'Dxolu'y' irò also t h -'»s . t por','i uns which do not 

hiv'j te bo porformoi  inni-Io -   buil iin/*.    I'Ionc-ithelosB,   s>-rr.j noooific 

industries wi-1  not  oormit, tr„.  int rod ..et i on  of tho "'ino organization 

of production proc-sao"    r int OCT<-t.irn  of pr-.^';nti n    r#, 

,rhiJ<j dofligniap   .n1  constructing- induitri. I  -:l-n".n ..no ¡nu^t 

consider tho n:.sgilility >;f  -   porunnont modornizati-n <S pn-t'ucti. n 

and its evolution t ciarde -ut-nation.    °,-r)8ib] j futuro -Irritions 

in tho conerai   lay---ut   \nd inr.ta.lati y.ar.  <;h..'uid bo trj en int,; - . ocount 

and tho direction of  possible  ohangor:  of production r>rocofinj~i nuat 

be walysed.     Tho  ie-tign ùf  -. production line   Mid ita spatial  oncloauro 

ou<jht to considor these futuro dovolooiûontD 3•> th-,t the plant would not 

bocomo  obsolete too «soon. 

2.    Intornr.l transport ^ond storage 

Succosaful transition from the dopartmontal to lino organisation 

of production procesaos dopondn,  first of all,  un th*j intarmi transport 

of rannufacutring mooanr result  in thin organization of production. 

The nwin roquiroments of line organisation ooncorning tho interior 

of an industrial building comorise a aufficient amount of cumoletely 

frae floorspaao and suitable roof inf.  Intorno,!, transpurt may than 

be suitably a^rangod to onsure an vno^tructod flew of í   torial 
and product. 

A» production processor bocomo mora oanngoablo tho means and 

system« of internili transport improvo.    Some sections of production 

proosMos in various industrio« arc being standardized and tho 

•tandardiMtion of manufacturing and transport equipment follows. 

Reoently ••lfprtjoiling floor transport moan« havo been developed and 

the moat popular are lift trucks.    Their efficiency improve with the 

use of containers or «tcjadardiaed pallet« to carry materials.    This 

ral««« the efficiency of overall internal transportv outs down loading 

«ad unloading operation«, reduce« storage floorapaoe and allows for 

automation of «torage operation«.   The use of container« in both 

internal and «sternal tra&uport substantially reduoe« the oost« 

-   fron JO to 75 %   Manual reloading ©? «nail element« take« fron 

MEEmämü^tMmaimm ÉNUÉl^ttiÉMHdlllUM^ta^aiÉîltfa 
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,1ft        ni h  u.r   ••>• T-  t   r.      - ni .irv.ir   i    •,'  i ,. .'¡  r;n..-i:if'  tir.  tir. :   t     '..no 

.inut..    r.. •,-. 

f  ti-   • •'        r* r-   T-a .ir >.• '•. nt-truotton of 

Int-, hT'i ••ri i- : i 

:-ai ! ; Mr.gr .T iO'-l* Ì ' 

tr-Li^.r-rt -   1    • • - •: ~or 

ìB  :I riñe : f r -r 

and   f .r  r ...y r -T. - ' 

typ-' JÍ    F us ran ' + -,, 

fact rv  - isl.'. ~. 0;.,- 

.i  in.l'..ftri 1    val   iiv:  -<-   ;.• .     1' î'./C rather fT-; '  wn^ht      -t       vor 

"ir  t   ::n.     "i-j*      "     1 .   t' - r , ."  •,   -'u-Vs   and  ri +       •> +      J '•'' i lrj(î     n tn<3 

r   .1 .    f T'iT  rt   ;;    :.-. 

.-.    .-;...   !••••••,    -a-i   tvrti^.i!-r!,v    t   • .i J fl'-r,   industrial 

-¡i^i-,.   f   <.•  U^lit   indu-.ry iA-r:  ..L;:.^ntr,  t .• bo 

:      :     i t   '.yr-oi..  •*'.»•- •>-.L^-Lt     f"  rivo t^r¿3   ~ ¡V  thoro 

.-.-tertio Í   . v;rho"    tr nr-p T+  ...oans:   !    well  enough, 

*.\ sr -r •':  t      :v: T.- r« o-^n  r ioa1.     Ì . r>;cv>..r,   o~ch 

•;nr-' rt  .. ;  r.s   r^.n     Isv   ru.i  h .¿y n-'   tho ••'idth   of 

.id jd tr.r.s'->-T+  no-nr  -ffjct   tho sh ^o of   MI 

industri   I  huiHi:«e   cy the; faci   t'-.-t  tho c^-il i n#:r>  r.u3t   oc 1 vgrod  -.ni 

structural  ..lono.iiTs  ii^li-'jr   .n :   sinplar. 

In lino .•T(or.ni3'-tion '.nth      nornv.njflt  fl_v  of nv.tori'.l and  products 

tho mont  important   i~ '   ~ ntiatt*Usl transport which .aay K uf a  sueponàad 

typo te...    ! oat    -f +he " -nvoyor^  may bo inetti od uncor +ho coiling or 

roofiry* and thus  ti".; fi < -•trspaco  ir-,   froo  for manufacturing mnehinos :ind 

floor transr-r*   oq'ù^i.ont. 

Tho discusso'".  -1 jvol'iTinont     f syetonn and mcr.no of transport  1&?.¿B 

to an incrotst. ir   th. RHU othnoBS   of running of production procossos and 

it  clearly favcur-j   ono rspfc: arrangement  of tho whoiu production.    To 

obtain orcnor offset-    Í production,  to ranu-ton ito -yclo, to incror.se 

efficiency and roduoo üinpl oyr.icnt,   tho intonrl  transport  and its 1 intcB 

to tho    xtcrnril  transport moans  muet be properly arranged, and moaagod.. 

Storage must   oome clos* to rr.nufr.cturine,   ana if pesiólo,   it 

should be put into the sarao building.    1 athods cf storing and MK,ys of 

trananortr.tion within storages should allow tho UBO of the sarao moans 

of trnn«port which are boing ustd in tho manufacturing procesaos.    Th« 

kind and ilio of a «torige dépendu upon industry and upon storing methods. 

Its floornpaoe nv?i.y bo reduced when oo-operrtion and distribution booom« 

»oro efficient-    this tnry oven lend to abnndoomdnt of some st^r-vgos at all. 

If storage is olosoly linked with nsAufaoturinc the dosign of storage arse» 

nuat follow tho principios adopted la tho ¿oslgn of manufacturing apaoot 

th« «IMO spans, height, struotuml aolutions and free floor aroa. PlojdHUlf 

^- *JUÊ*È*aà*-^ __^^_^^^ti>^J^ —- -  ....... x,..,^ 
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in thus secured and «my  futuro  functional  changes  bicorno posible. 

Farther impr. -/or ont    f internal  tranopor+  enlista in th.j introduction 

of aut orniti on    s  in mnuficvUriryr or^coss^.     ?rinr,p^rt .--.id :, nuf-cturing 

are thon V^hor iute; iatic'! ¡y  :; ntr..! loo.     ^,¡ type mi <;u\ntity cf 

ovory matorial  to  ha  st ;ro'',  th .  rlfr.    »f   .vary item,   tho   ;ut put  of 

materials -nd producta,   th. b-lano;.  of otoc'     n1   .".1,;   •   >11 thoy ocntr Hod 

by computers,  dormit  t:   -v id to frequent inventories and registering 

systems -IG wol?   ~ a untolo an oc-nuiical  planning of -.tor .go floorcpaco ind 

the production in not  'mim* obstructed. 

3.    Working conditions and social welfare^ and services 

All tho elements involved in the process of working in an industrial 

plant,  doeoribod sonotimoe or. tho micro-climate of the plant,  must  ansurc 

the boat procesa of production and also th; best working conditions for all 

tho employoos.    Tho discussed trend towards autorisation affects irreversibly 

tho shape of an industrial plant whilo tho B^cio-oconomical conditiona 

defining tho share of -   man in tho production processes determino what 

the plant muât offer him. 

Working conditions cannot take into account only tho requirements of 

production.    Equally essential is tho recognition of psychological and 

physiological noeds of a man.    This moanr; that all machinery,  tools and 

equipment as woll as tho microclimate of a plant  ought to suit man's 

psychological and physical  charactaristics.    To investigato those needs 

ani to find out how to satisfy than now scionco has boon created:    human 

engineering.    It,  for instanco,  examines the relation between a man and 

•achino,  so that he might not got t^rad physically or psychologically. 

It also «mmines the reasons of satisfaction in working in various 

environmental conditions considering light, noiso, olimato and organisation 
of work. 

•ot only the above nanod factors influenco this feeling of satisfaction. 

eeju&lly important beoemt human relations in a plant.    These relations depend 

also on the oompetenoe of personnel .department ménagement, backed up by 

increasing knowledge ef sooiology, social psychology, and social 

Anon relations substantially inspiro tho morale of workers, their 
diMtnllne, .and thoir attachement to the employer.    All these faotors infittene« 

t*e fvjslity and efflolenoy of production.   Research works on human relatione 

»«¡¡¿J^^aàis-JtiMato^,..v, -, „.-^w ^^..^, ,,  ,.„••.... 
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w. rki!.,- -v:.U  i  -.:--     . •lu i   >;,'   ' i..   0--T'.. 

f'ct-rs:     ri.v.-10  x  ,     . : >. >»' •. '   .v.:i •in-:,'», 

OOets,   ^n.rt L:-   . Y   ,.), >- i .    " iot'-'C 1   -. 

influ^nco    f    \     j: ¡  •.-,.   r . . •   ii'.i .i.-   • S   Till    1 

All  tU.-.j  f-c*   rt-     î"   • .,    -v ':    v    a    t.. ;xr 

import-nc^..    ¡> •  i.. a:v ¡ >.   ; e •-•.r.tly   <-  -.'•..TI 

factor  ¿lu ill "     .  ST     . j ;• 1 y :I in...l  i     ,' r.- :•  ] 

It   i-:  n..l   ...••  -.-          ~   • .•-> • .. ri.   ut  r. l;u-.-,    -r 

concerning a.^i -.,      ;,-.:i • •• • . ts. .-..-l:-I'    rri't..     :-     . 

hunr.n noods    r. '     p- ! ' . or v;i ...tifi': r.'.;t;..« 

roduco mist".k..ü ' r/   ii-i;. '/ • .  .-;   ; . 11 • «ns. 

-vti.n    r' ri.,   fJI-jwing 

;..    v .it:-1   (i r-ductivity, 

•; v   .'L,   n.:ryoa le pievi 

ti   i   tv.J     .i"   WiTk). 

• :\   ti» :ìB    ;-..   >f íjTa-'t 

m, ,    :t \n '-r'a  f :r ovory 

Ì   v r;-iiy J nHitions. 

votimi], .rly those 

•¡••v . ••; rkt t     invootig-itn 

i'.'i^il  . :   intuition will 

f.;n':    .cti  ii vu;..     ..  n.>: with n. sl.in^ry  d-nsint-; of throo 

sub8ü^..int  st-^ij3:     íirrrt      inferni.ti >r.  i¿ roooivo.'  l'hnugr,  Gansos, 

socene1   -  :K:cini.n i~,  r -r^r.,   *-':.ir :       o  rr-vr r;ti,n f'.T. Orfa tho docioion. 

Thoso throo at?.¿r^.-   ;-.¡:..  -il. • •-j ir. -. parti \'r or.vi r onnemt :  tho interior 

of .in industi-i-.l p'l-v*,     1t offoctr rrui'?' '-'..r1: -.nd thj wholo systems 

n, mf>n -in.l rccMnory.    °loysir^l  i;nvir,.,n;io :t r-prosonts ra integral part  of 

wording '.jcnditi'-'i: ; vlii •:'.. •'•:+ j^ino rn's b>, ..vi'.ur.    A.-.: though r. nrji can 

ndopt himscilf c rärrtiTl;'  irsy tv.  •.•".ri'„-uc   .'nvir^nrnont 1  conditions, 

n«»tTtholoss,  phyciiv]       r.'itwi'.    f an i'.i'ui^ri-'.l plant must tolerably 

suit  ' mr.n duaritc   .':c   f-o*- t'.r.t   >ut j-m.ti n rvj-iln.ocs him.    Tho meat 

important  phyniaal  fr.tuvv  ,,f w rkii^   ^niiti.nn -ro:  ltgiit,  aounda, 

temporatura, hv.mif'i-: ••-+y, c- ir   .ii'. .ctr )Bi-uriotic fioldB. 

Sight ind h-••••.rin<5 ".r:   th ~.o r.oncue w!i:oh   ,r'• m.fit  fracjuontly UBod 

to reçoive infurm.xior. na-  f,is*lit   i 3 oirrblu t,   br.i n^ moro.    Tlv-t ìB 

»dyr lightin,; condition.'-, .-rrv.    t •. p'.rtioal.T imnortanoo in shaping working 

conditions.    And tV.ir irr-.rx-nc, cvon ineraisuij in .1 one epaco plant 

whoro flt'or »pneo in l-\^<¡ -,i.d natural li.jhx  iltorod. 

Rad roooption of sight impulss!?  lol-ays rc-iotion«, a««o? difficult 

the papoepticn ofdot.-.ils \nC o"o»tu.lly rexueas tho offioioaoy of an 

eBçloyoe.    If appropriaxo lighting goos tcgothor with a rationr.l uso 

of colour, the porocptiun is irorc    acute -.nd the ooafort of onploy*« b«t^«r« 

Th* work is mor« precisa nnd affioient, disoipline better and aooideKta laaa 

frequent.    However,   oh© offeotc of physiological/payoaolofloal influeaoe «f 

ooloure efcould not be evereetianted deepite a »ubatantial level of 
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•ciance in thi;3 fie^i.    Influence of colour;: differ due to the physical 

and psychologic*!   fw.tures of an employee. 

Mother nroblem in liou tc reduce noise vith proper acoustic solutions. 

Naturally,  ths  so'.rce of ex^ossiv«1: no   :e rust be isolatfd hy verticr.l 

acoustic screens or by noratiou distant  enough fror, the zones  of lass 

noisy work ^ni fren the concoatrctions  o? on ,,loyr.-ent.    This m.-.y even lead 

to the removal  of auch •-.  f oc ;s of noi.¡e 1 ron. a  . .aiding. 

As tho floorapace of an industrial   p] nut ,jTcw3 RO does the distance 

between working placea and tho exterior.    Direct vieuc-.l  contact vith the 

exterior ia broken and the way out becomes longer.    Extra measures  of 

fire protection are neoded and fire escape must  be 3ecured as well as 

social services organized. 

Another important iteir. affecting working conditions is the solution 

and location of canteens,  lounges, lockerrooms, ambulatories, ménageaient 

rooms and ont rane a halls.    In general,  they should be located along 

external walls so that visual contact with natural environment might be 

ensured.    Their structures should offer a micro-climate different to that 

of a production spaca. 

Ménagement office may be located within or biyond an industrial 

building,  since work there is different and more links with the world 

outside are needed (customers, for instance).    Morking conditions in on offioe 

ohaage folio* ng tho avolution in net  ode of ménagement; although alx these 

changes take place much slower than tnose of production prooessos.    Hall typ« 

offioe premises presont tho same lighting and acoustic problems as one spaoe 

industrial buildings. 

Windowlesa buildings present separate on«', a very complicated problems« 

Artificial lighting, ventilation, air conditioning, and special building 

regulations, c^nstituing their main problems, because of their oomplexity 

tot be discussed hers. 

iaMil»JiÉl*iaMà.MaaMiiiiiA*^^ ...   .,t, ,_,,,„.„, 



V.      OENEKAL LAÏOCT UP 

Tho rh-'v,   of   - i  j 1K 

ono--spa:o buildinr, 

equipment  -    ho  ivn 

transport mans,  th 

•ir;   ! 

ti •' . rov 
•"nt    -r"1   '^'  it- l.i'Jiai-  -   one floor 

ániin, (    ,  tui • .unir   ¿naloein/,' production 

' -n rort   .rv-J   i'n link-   '-iti:  internal 

uvi:',nrrk;nt" ' 

'•tvr.Ì ere  determino;',   i-y  t! 

dÌBCUE3cd tho probi«'.:, ci' .-i—aril aio 

factors which  damine 

of tho layout  Fi:pt 

->f '    -a. 

po  ' f   i nr'urt r; - 

il  t.jii.'j j .-.]omont3 

'.     ". -r,ivra,  -.ftor having 
+ i '\ of ind'.3+r/ and tho 

t   ''uii'lirvs,   the problome 
nc.v i'tiri-i '...Tv..;!, 

Tho progr..-,3  in + .d.nol a^a 1  Cro~,;8.c«,   tk.ir intention with the 

system and n.,,.n,   .7  ^ .as-ort- ti on  ,r,l th,  .-rowia; car,  for omployeo. 

have  influ,ncoi th,  nlv.p; V  industrie  -,1-n.   .    ^tachad   building in 

which articular produr-ion ayolo,    ro perforad 6,,0lvod into ona «paoo 
arrangement. 

Present  day inùustrit!. plant  layout  -livid • th -, wholo aroa into 

vnriouB aonon  to por-ora different  fun^i.-nr:   ,a;n.gonont,  social, productif, 

addition,!,  traspari   -rid the reservo for f.tur, oxp.ar.Bion.    To mako the 

whole amW,ont  clonr th.. vhoV, zoninp is apoiiod  avon v*on doniin« with 

ono building cn'y.     K tho f.turn ..»tension of      pl .nt  io ensured and buildin, 

parameters unified,   tho futuro oxton.'úon dooe not destroy th« shapo of the 

building or hamper th..• oroduotion. 

Tho typr.i  of building to bo co:   trucad    re genor lly determined 

whon tho L,ycut   of th, rl nt  io   learned.     I ai.i f,otor8 which influünoo 

deci .ions aro:   technologic-.;]   procesos,  transport,  ^hysiogrrphicnl and 
olimntic eonditiion-t. 

Tho intention  ,f virious  buildi»._, and Amotions within particular 

conos bocomo. ,a transition 3t^3 to -, full intuition of a plant.    The 

i«pleinentation of BUOh intu^tion d.pond-, upon t.io dogroo of production 

oomploxity in particular industries.    Undor no cireumstmico« this 

intogmtion should bo idontifioi with th3 doeisn of ono common .pace far 

tho wholo plant.    Tochuol^ic .1  prooosoos and th, abovo mention«* tm%wm 

of production opposing on. another make this solution impo..ible.    Thnt 

is why whon preparing tho layout of a plant,  ona nut ••fregnto it. fMctia* 

according to criteria whether they go toother or t*oose on« another. 
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A lynruucil growth of imìa.^ry rjouira, +..   .   "it..r    .rt jnsi jn 

of produrtion an'  of -i p!-.nt  i-. ensured.     =5t-;ndr.r<iiz,-i building soluti. 

and tho principia of -  frou floor area ens-ru + :HJ poisiMlitios to 

increase pn  uctior >  trj ¡aeiorniz; *ion of its crocos ¿3  or the 

•odemisatiuii of .B,ici;i::or./ ;. ,*d  by lnprevin* its ..ffirduiry   ,nd not 

n«co««arily V th ,   r-tcaaioi  of •,. 0i ,nt.     ;io*. /.r,  artimon it  become« 

necoceary.     iV   rt|.i^9.,i princiolo of zoning m-.ic, ;   ,oBaibl. to plan 

boforohand  •!  futuro  ,/tornio..,   i*3  size- avi   Jir..-.,¡ un,  ana to reserve 

an adaqaate ir.,-,  for this purpose    unj direction o*t«Mion is the «o«t 

ooBT«,i.nt l-erwuc- ix ^9> not  disturb tie  zcn.i !-.    .11 the elements 

of the layout *uch -.n thr, ror,ds,  transport  reates   md power lines   lg well 

a« green spr.coe .-runt *** ime  account tho »ïWanion rnd not hamper it. 

Industrial piante cf a concentrated production and building prograam« 

r««ult in a higher building density -v. wai 1  -,„ ln ah0rt*r transportation 

route« and powwr linos.    T'hua the artent and COP0a of infrastructure find 

other works to develop the aren, are consider-My reduoed,   construction 

work« tire oarried jut faster ind thero it, moro froe iren. for green space«. 

The ooncentrr.ted productif programmes inorase the one of land, 

according to the Soviot sourcont 

in «etallurgiml industry rr<m r;-2o > to    30 .,.' 

mohín« 3C-25 2 45 >'.' 

ehedonl 24 /' 3r> % 

Bttilaiiif 20 ,:'. *¡0 i 

All« «on» Oervna «o>iro«s rr^ort thr-t the efficiency of land uso maj to 
ral««4 fro» 15 to 60 ¿. 

la Ih« lvout of MI industrial flaut «*riou«ly dotarmi AM it« ftotar» 
•an«*, iti elaboration rehuir«« fall oo-opemtior. of all interected 

•Melalist«.   Despite the faot that t « •taaéardisntion   f product i en »nd 

•UléUff elements a« well a« «tulpa«* aoka« dee igni «g nor« feasible, nte» 

tdtJi VMfft «onditi«» th« final »ucs»ss.    If an architect beccete» fasaltar «at* 

Hewv probi e«s involved >*ioh an beyond hi« «peoialisation his parti«!«*,«.»« 

1» tè« la/ori «1»»oration twoon«« easier «awt »ore substantial,   this 1« «f 

«T«t 1«f«HnM« »am that is «*•» the futwe «hope of a slant, it« 

ar«»lt««t«r« and Minti«* te •iirtrssjMUt ar« already «etemlaed.   A« « mHm 

•f f»-«t, «à« lajrovt *U«e «Inr» » «Mlslre rolo i» the inéurtrUl 

¿m^^^m^JÊmmamÊmà^ i^a^to^-^. ^fc—^^^.. . -«.      .,.... 
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in  th.  Af  ! ,-nr.   rv      !'  -   ;..,.-;   n  -•  ' 

r ;..i • ^:ur-,   i..   v.. rector  lud 

4 4 '   ;  ,nt-,  M :."    n   .r..jort-i.rit   rei o 

Sir.r ,   ;   r,: ri'i,    1:,   fi r 
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I-" tro^L :J   J"   ' je  ci on r.^.ir'vT» 

:
:.C:ìVV,   +'.,.   -cV-i^r. rs  ¿hour: USJ 

:   \-'Sier>-..\- <>r^iu¿: riiie.     If fully 

URO*  ti:  •; h;.r   i -  r.r.ì—      ••. i-- -    ./  ...o;v   offrivo -nsvora  to 

m^.Fur-bl. r.a.dr ;:n^ R   ^ "   f...;    oro on^r^/  eia X -•; ,...i-   r.n ci«»ti\» 

wori'.     Final  r,>i.V'   wi]ì    .^n^rt. üy r,r,,v0 t •.   • <„  :."iol.   ..vttor than th oc e 

nroducod  in -   r. u+.in..¡ vr / •;!, . i    nf<-.,;rs  ri.   not   oc.r;. i ì,.T  ¡.c^r.tif ic  i:id 

tochnol c^;ic-::.l   -r..-rv.v-   or  . .vù-.l    ". o .:ar. eis. 
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