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An architoct is troined to deoign o building
baoed on human'iﬁnotionab fanily relations and hio
socio-cultural requircuents, The design solutions
are fooudod on ‘Mana' activitioss -

o induatryg‘cven 12 1% hao widor rango of
problems of %ochmiaal disciplino and complox
rolationship botveon 146 congtituants, ic alse ono
of the *manaf act1vity@ henoe why the industrial '
problems may 2ot Do solved by an architect?

Horo is an atiompt in thin divrection, o
otudy and golvo problems of induotrion, vith spoeial
roferencn to caginceving ipdustries gonorated dwo

2

%o their procssses,

Tho dicoortation 13 basically dividod imto tmo
paxso, tho £iros dond with tho probloms and tho
socond deed with tho arohitoctural solutionss



CHAPTER I

CHAPTER IX
CHAPTER IIX

CHAPZER IV

CHAPIER V

CHAPTER VX

CHAPTER VIl

CERTIFICATE
ACETIOVLEDGEMENT
PREFACE

INTRODUCTION : Objective and ocopo

Pard Ono ¢ THE PROBLEN

THE PROELENS ARRISING OUT OF
INDUSTRIAL PROCESSES®

THE ARCHITECTURAL INTERPRETATION
OF PROELEMS THROUGE ABALYSIS

THE EVALUATION OF PROBLENS
THROUGH CASE STUDIES

Pary Two : THE SOLURION

THE ARCHITBCTURAL SOLUTIONS 20
IIDUSTRIAL PROBLELS AND All
ILLUSTRATIVE EXAHPLE

A LBSHODOLOGY FOR ARCHITECTURAL
SOLUZIONS 70 MAJOR PROBLENS

COHCLUSIONS AND RECOMNENDATIONS

APPENDIX

BIBLIOGRAPHY

gep 1=6

too T=22
bod 23‘”26

eso 2T=37

4ss 3957

ves 5B=85
coe 86=93
io 94238
ahy 99’103.



1.1.2 Industzion aro part and parcol of contonmporary
life and are ofSon conoidorod as an ‘Indox' of tho progross
of mankinds I% 40 boeauso, thoy havo omploymont potential
and ceconomic inportenco at ¢tho national level, ag tho
pogional awd ovon at tho local lovel of workings

1.142 Tho polloion ot mational lovol are aimod o achiovo
uniforn planncd induntrialisasion Lor ovor all bonofit, |
Daxing dho progoss of implomongation of suoh policion , tho
urbanisation talkos placo. Tho indusirialisation ond urbdanioes
Sion Sokoa placos The induntrialication and wrbanipation,
togothor , loado B0 onoxoachnont on purrounding arcan by

vay of oxpansion. If 40 49 unplannod and zockloms will o

- an fmavitation to disanbor Lor tommorws It aloo collaetivoly
opoil tho onvironoong, and tzansforms into ‘amorphoun
$vilight axoaa't,

1ede3 Tho vory fact of expansion of aifty areas and
indvatrios, along with parallol growth of population,

in locding dovardo dicaodors spoiding tho onvironment and
~altoring matuwral ocooyotonoe ' |

-

1 Gxube, O.Y., 'Induotriol Building and Factorion', pp«be



s es
1:1:4 %hioc londs to tho impordanco of planning and poliocy
naking for genoral progress of menkind. The policios must |
be bapod on to achiove oconomic progross, wvithout neglooting
| hunenitarien aspocts. The policy makors, as a team, should
.concddor industrial and technologicel prodlems to high
onteom, but neglecting the humanitarian acpocts of 1% i
1nw1%étion for disastor. They ere to be lookod altor as
'tums' for the antioipatcd progross.

s2.0 RER] QN8 OF XNDUATE 3 ARCHALECGTO)
1.2.13 Zhe mana{:zv, vhich 4D o mmpla or co:apz.e:: rolauonp
ship of input, procoss end output, vhoro labour, machine,

natorial ard onorgy oro combinod togothor %o produco on

2 It 10 o tochnicol and ppocialized £iold of
 llechanical Enginooring, mainly, bul cooxdinntion with tho
occnomipt, the bussinese mapagor , tho plamnore end tho
avchitoet is alvays boneficiel and nocoseary.

oconomic product.

1e2s2 In tho samo vay arehitocture is aimed at croating
spocial envirconmont for menkind. It 48 en art or gcionce of
building, structure, or distimetivo style of building, exzorto
an 4dcologicsl and omotional m;f:z.uémo byopeoifie foyms of |
1to otructur¢ ond charactos of epatinl orpganisation, that

18 by moanc of orohitoctuwral imngoc.’

rﬂu‘ﬁhoﬁ'o Rep ‘Pmcﬁioal Planﬁ Layaut'g ﬁchn Bill Book
Cose Imce Ilou Yorks 1965, Chapter Ono,

& *RBinpha; A¢p Toun Planning in Hot climatﬂca', Her Publichor,
[lopcovr, 19%5,3942?. 75.



S 8
1.2.3 Thoso dofinitions accopt tho #dlationship botuoon
infustrial. funcdion and hunan convenicnco as their ostoonod
common goal fog its design on the site. Thorefors, the -
doam of ezports as policy makey, for any industrial dosign
should inolndo ¢ho plannor and aleo tho architoss, Moy will
onsuro he physiocsl planning ond space utilisation, without
coausing immcdiéxo;‘or igﬁur@, dangor to humen cavigonment.

1:3.1 In gonoral nny indundzy involvos & complox procoss
agd intoraction b@tﬁobn'mau, m&tafialg nachine, mondy and
monagorant o pﬁoﬁuco ocononienl produot. Zhis inforaction
aay bo oalled oo an 1#&nnﬁrial.yroceaaa In perdoining tho
induotrial procoos sozdain chongos im tho irmcdiato curround-
ings and oxﬁqrmalkanvironmon% Sakoo placo. Thay crcato artie
£icial onvironmont and altor phyofcnl working conditions,
accoxding %o tho proeéaa involvod in i%. Tho cumudativo
offoet has o bq:takon caro wbilo plenming industzion by

an architoct and plannors

1e342 Tho architoed 4o not concornod with tho Sochnical
dotalln of iﬁduc%smal proconsos but he has to otudy tho

facto rosulting out of thom nnd nge that naconoary moamzos
have %0 bo takon to onsuro pagfo ord hoalthy vorking condidioms.
0n tho othor hond ho ahauza‘no% think only on prosozvation
0£’§;olagioal palancc.amﬂ control o2 pollution, but alsoo
oprone tho aOaﬁhaeic polluﬁionﬂo Thoraford, tho secopo of

% Gzubo, GoBe, ‘Indusiricl Duildimg cnd Daodosy', Architooe
dusal Prosog Z@melgqlp FFOGQ



lie .
an architoed in induotricl dooign 16 Lor achioving 5efo
and hoelthy phystesl vorking condition, Pational utilicas
bion of ¥oal ootato, control of poliution within and .

in the auxmunﬂmg eroas and aosthotically pleasing appeaxb
cmcm , . \ -

1;3.:3  Thorefore, the primary duty of en avchitoct is

to rrovide vith satiofactory aepd conducive physical |

~ vorking conditions vithim, ced o safoguard tho maturol
o::itdﬁ‘nal ,agviramfmt £ any disturbances. Ho an & mediator,
hap *_&o' pléaﬁ for aueh o2Loetivo control methoda to achiove
hvoan convenioncos, hao to deal with within tho building |
acﬁoé, factory lous and actio, and othor phycical charogBodw
iotdon, in ovorall dooign. In othor vords the role of an
architoot in irdustey io not only a romantic ologen but o
vital maesamyﬁg'
1a3a4 Pron the abovo discusnion, tho objootivo of thip
dwaoﬂdtim ’&é- % undorptard tho problen geaorntod Que G0
ivduntarial procaaém (taking mustrativa ozample of ong=
inooring infuetyy) apd cepacity of an architoct to provido
golutions $o such problome trith humaxi conoidorations.
'Roopiag tho ecopo of an architoct in mind, tho author intendo,
Y0 otudy tho pmblme oroatod in onginooring induotry by

B esubo, 0.B., 'To Induntricl Bailding wd mso-eosy'
Architocturcl Proos London, 1.«71. PPl



«Sm

vhich physical plamning,infrastructure, and werking
conditions are altered and life of the people working

io affected. '

le3.5 While attenpting this author is fully aware of
hip limitations and has suggested sxperts consultancy
vherever required or necessary, It is an attempt to give
inpite of the problems of industries and guldelines to the
aerchitect to pMdt solutiona.



PARZY? ORD
T HE PROBLEM
This part of the dlesertation deals with the prodtlems
of industries which arices due to its procecs, An
attenpt has besn made to study and atalyse of the prodlems
of sngineering industries.



-mé induntzy s‘mm a colploz procona ond tho
mm:m o€ tho prodlomo 1% gonorutos oxro alse comploxn.
Thoroforo, 4% 16 mecoooary %o undorotand what ho
indunteicl procoos 10, vhat arc olasoification o2 induce
trion of¢. Accordingly on oyehidced han o ptudy tho

problono ¢roatod duo %o induotrinl proceos and hoy 40
aZ2oct azpehitooturad dooigs.

hiotozy but tho ecozroel roeord 40 availabdlo only affor
$ho inGuotgicd povoludions Tirougrons tho hiptopicold
ﬂwmmp oan hoo wocd bonofZiciedldy hdo anpnoity Go
ha-maés tho udahm&m pouor, cuch oo Aovorg, pivotoed
posdorn vhool, ture-tablo vagon, pulloyn ond compound
pulloy acdgonblico, tranenlasion of povor by popo and
oot pross of Cutcaborg o00s o hio bottorncat: Thooo
oarly aGdcapto havo 1aid tho Zoundations fo@ modora
induotaind Sodhnoloye B0 Q&ca To Bed chouo o
a%icopt dn dowvondinvg labour aaving dovicon Qron pree
hiotozic poriod o <¢hin comduby. I% given tho raplid ousvoy
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B
of Tardous indnotzinl procoo wocd by oan Y0 noko hi.a
14fo happy and engoyablm

The cuddon ﬁe'valopmem vhich $ook mco only
agtor tho MVontion of atoam enginog, mﬁoa-ual conbustion
onmag ms tmll en. d&aﬁal cagino, had givon o twcnindons
courco of potmr %o w@ ‘gor &aﬁmﬁm dgvolopaoat, Ia
Sho subsoquead ysaam thoso oM ﬂethnﬁm have boen improvod
by aovw om and eacouragcﬂ 4nduoteial dovolopzont ond
mauuman, f:c put rman hio Lood on tho roon oo hio bigood

mhievcmm% 50 Eax'a :

In o&*ﬁa&* %0 uumam.no *?sho c;onp&ozz ond compiicadod
mduo%*ial pmeoc:: c emtomp@ hao boon ado 0 roprooons
Shen in tho noot conpact and condonood Lorm. Thoy aro
;..a;m%iflod 0o (G)

o a) Asteidion,

b) Voporication,

¢) Combuntion,

a) dﬁemicalg ond

o) E‘lc@mlaamﬁ

o wao of thooo procesecs $o produco any producs, nany
pormutations and combinations of tho abovoe Live, in
voricnd propondiono 4o obvioun. oy aro azpindnod Dolove

Se Jon00; Kley S0SLOTG, Loty ood Byory Cade, ' Envizone
ocad noaa.%w Harpor Dou Bumchom gan Froneioeo,
1974, Chaptor. Ao
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2.1.2 (o) Attriddon

It 40 the process in vhich tho matorial woars
aué;y due to £riotion and/or grindings Intiis physicol
'chanae tekon place, vhoro materisl of largor pipe
ond Bhapeﬁ s.a x'edueod to enaller pizo and of raqm:sd
- chapo, 'ﬁo be used in further procecnes of production,
ox a8 8 final produc‘% 1t 48 uscd 4in many infustries
vhero the procass domands only phwlca:&. chango and na |
ehemmal acﬁiona Any industyy in wh:.nh tho attzidion
«pmiﬂaua io extennively adopted, givos gxw rcolid particlos
of different oizos and chapon or oven go pmall that mey
not bo vieible to naked Oyo. mQym gamamuy gmxped
op Quoty iﬂﬂmﬁv&em

Tho prococs of otirillon 40 usod in moot of tho
procoss, mapnfocturing end caginooring industey in @iff-
oront fornos (Rof, Table Moo3.1)

&Jma (h) S e .
1t 10 & process in which liquids arc chanmgod intdo
gooos et ordinary tomperature or oven a¥ highor or

lover tomporatures, It, may be or may not bo, associnted
with different prespurc conditions for accoleradion of
the pmaabm

It 20 ono of tho procsecoes in which romovel of
modoturo ic dono Loy Qeying or oo on roquircoont of

-l . a . M P T
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of varioun infnotzinl procoo tocd by con So nalkag hio
1if0 happy cad onjoyobdlos '

The cuddon &Svelemenﬂ: vhich toolk ﬁlaeo only
altor tho mvontion of ataam ensinm intomal conbuntion
cagtaos im wvell. en. cl&cme.’s. e:asme, hat givon o trchdndouns
gotreo 0 poor %o m@_ for indunisdol dovolopacat. In
sho aubaeque‘ﬁ% yoars %hnmlﬁid-mmam havo boon improvod
Wy mow ond and cncouregod induodzial dovolopmont ond
proaumsi}m; to wﬁ hio Zoot om tho coon an hio highood
achiovemons 0o £ars - | h

aaloa FoyAe AL
| m waea' '::o aummioo %an aoupzoz: ond conplicatod
aaﬁuo%m& px'ococ:x (] aﬁtonp{; hao Boon 2ado $0 roponont

'tham ia tho ool conpaet ond condonnod Lorm. Taqy axo
monez.zioa oo (6)
o) M;%ﬁuan,
b) Vopozicotion,
@) Combuotion,
a) Gizomioaag ond
o) Elooitrolyoins

o uso of thooo proccsses to produco any producs, nony
porzndationn and combimotions of tho abovoe Zive, in
vordous propostionc 4o obvioun, Moy are ozplaincd Dolows

8o 5000, Kebey SundnDoFG, Lole, ool Byow, Cels, ‘Eavimome
moaﬁai Koa.l%w Harpor Rouy mmchorg gan Fme;:.ccau
1974, Choptor.do
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2.1.2 (a) AgfiAtlon

19 40 tho process in vhich tho material woaro
avey duo to Zriction and/or grinding. In(io phyetcal
vohang@ Sakos place, vhero matorial of largor oize
and ahégeg 16 roducod to smaller sizo and of roquized
' chapoy to be used in further procecoes of production;
or as a f:l.nal proauaﬁa It o vecd in ‘induptries
vhere ’bhe procoss donmands only phyoical chango end no
aham&cgl act.iono Any indwotzry in vhioch the atvzidion
proceco 1o oxbennivoly adopted, givos c:wa colid pardiolos
of difforent 0iz0d and chapon or ¢vea 0o omall that may
no¢ bo visiblo Co nalod Oyo. moyaro gonorally gz-onpea
oo dundy mﬁnowiem

Tho procecs of obtteition 4o upod in moot of the
procesa, mamfacturing ol cavdnooring indusdsy in Giffe
oront fogno. (Rof, Tablo NooJsl)

2.1.2 (b) Yanaxdzr
It 10 & procoss in vhich liquido aro chanszod into
gaoon 8t ordinary tomporature or oven at highor oy

dovor tomporaturcno, It, may be or may not bo, sagocianloed
vilth differont prooouro conditions for accoloration of
tho pmcaﬁm

It 40 one of tho procesoes in which yomoval of
modotaro is dono Loy drying or as an roquircmond of
tho infustrial proeoos.



Tabddo NoeJed

el

‘mmfaaizuring procosace appliod do notala“

Proooas

| Scope

Yo Bmina fﬁmg

2, Broaching

3, Casting - -
(a) Gond
(b) Invoote

nond
{(c) Dio

4, Contour cutting

5. Doop dwxaviag
6s Do haaafmé
Ta Drilling
8. mem;diaa
S¢ Grinding

10, Hobding

Long or ohort fﬂ&ﬁs

Sunring and ahaping
of cxoos geotionnl
Loxran,

Largo and sonll bulk

of comploxn shapa,

Szall to medium bulk

of conplox shapd,

Ssall pardo of pop-
L=grrous motaloy high
£intoh and accurato
dimonolond.

Surdaeing

Largo, onnldl im ﬁhin
valleds

Eaed pruﬂuoﬁiom

ciroulay holoo,

,anloap Joining
and bushing

Opon- poodional

foxmne,

" Bplines, koy
vayos holoos

achine £rana,
enating, covors,

Tarbino b&aoﬂp
nondfold

Impellor, link
pario, housing

~doval bodos

Cupp, containoss,
tubess

Bodto, maSo
rivoso, Gt\l&ﬂe

o -

Sem".::.oml Zoxms in longth tubes and variouns

Pm@:lawn finishing

Genoration of uhapéa

poodiono,

Roao, hoxra, cona,,
surfaces..

Goar Sootdhe

6000 / condimocd

| ’Ry;é;cal w80



2V @l)e

Procoss Scopo

hoibini
v

| ﬁ#pical uso

1Y, Coning  Procision finiching High vgz'ad'e £inich,
12, J4g boring. Placemont ond cutt= Figurcs and fixtures,

ng of proocision goar housing.
holos. 4
13, Milling Standard machine Flat surfacos.
o | for flat ourfecing |
14, Propsing . Proooing thin choot Cap, covors,voonolo
" boring o 3D |
15; P / Production of flet  Hechino tool, bod
- Shaoping. Buriacos, platon,
16, Boll fogmins Curving optruded  Truck frane, whool
| Lormoe ' " o#in
17, Sintoring Conpactiing of parti~ Small lovors, whosls
¢lo updor propourc
. and heat,
18, Stemping Quantity profuction Unchor, tonks,

of £lat curfacos. patterns oto.
19, Turning all  [achino production  Shafis,dsuns, taporcd.

Lormpe |
20 Velding Joining of motelns ' Genoral,
‘ o by funion.
e _1:_._ - _W o n

Sourcoi Gomoon, P, 'Thoory of Desien', BeT.Bateford,
Tondon, 19‘?4 Mblo Boa6e5 5 PPelb9. '
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o Vaporigotion is commonly adoptod in chomical industrlos,

procose industries and most of the cbnoxlous induntrics.It

is partly used in onginooring industry Zor dxying and ..' 3«

Z£inishing, eg tho produet,; o8 part of eppcaranco engineor=

ing, |

 This 45 & procoss vhich may omit fumos and thus eroato
problems for the interior awi ontorior vorking coprditions
and olgo for an industyial dulldiazg.

2,12 (¢) CammnGion

Combustion isfie process of bturing and ic cmtonoivoly
ugod in variovs industxion, In Uhio procoos fucl io burnod,
%o produce povor for tho prmé mover. In som¢ eaoos i¢ is
usod for heating end cooking operations, within tho ipdustricl
procoss itsolf, Diroot or indisvet Bonting 4srmquized in mony
ipdustzial procoosos vhich io poesidlo only duo o combuotions

It 48 ontonsivoly wood 4n motal, or motallurgical
induntrios, vhoro chaping mm\ forging of motal is roguixed
ofton. It 46 aleo uood in chemical anf process induptrics
nodnly end in goporsl almost in ell industrios.

The fuocl woed inm copbustion procoss, vhieh 46 nevor
porgoct buring, loavoo out wnbarnt bysproduods like bite
of carbon, caibon ponoxide gag ond producte Lrom impurition
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o¢ tho £uols Tuio umburnt Dypredvcts aro tho major harmful
contaninonts, md cansos atmospicric pollutions. In casos
vhore vory high tenporaturo 4o iﬁaqm:ad foy process ond

i1t 4o achicved by combustion ard ceauses nitrogon ond oxnygen /
of the ailr $o combimo into mitwic, vhich further omidisoo
to foyn nitrogon diomide = ono of the most troubdlosomo
oonponent af ade bonue:mm m irritatos tho oyos end
mucous mombrances,; damsgoo uogotation and contribute to
photochenical omoge %ho pollutonts of combuotion process
oven dm‘aage proporty, wild 11fc and domootic 1ifo, visie
bility linitotionn, paychological of2oct on humon ond demego
nio hondthe | |

72¢192 () Chordg . 2
In chonical proccos tho diengo ino matorial 4 malnly

duo to the roaction of chemical ocubstancos prosont or
tntvoduecd 1% Garing tho intuotrial procoss. e aceolores
dion of px-t;ceaa could bo achioved by changing tomporaturc

p-rossuro, vacuum or cooling, or in variouo combinationg o2
| tho abovo. IS helps to achiovo gpood in producdlon and
botter apd improved products |

| /"
1% 48 commonly wood in mobt of thoe chomical, onginoors
ing end oxtractivo or rofining induntyice.

I% oroates gasos, fumeoe, irritento and poioconos I%
aloco commonly givoo out large quantity of industricl vacto
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‘e coupes vator ond so&i'polluﬁipna Tho problon of
poloeting building material, rosistemte to tho
chonfeals. W@dp 1o spociel prablem axiss.ng duo to wﬂ
inductrial p&uoeaa mainlya

In this procoos olootrically charged positivo emd
nogative lone aré‘eonﬁzibméﬁag to the 1nﬂhﬂt§1al Procens,
Tho najor roquirement of thic pﬁ&caag 1é'elooﬁracalu |

supply of difforont voltago. The cloctrically crarged
substancen oreatos e Gofinito adroction of novonend
vithin them, Tic movoment of ioms 45 uped 4n tho indus-
Srial procssd.

I$ 40 cormorly usod in nooh of tho &nﬁuat?ial
procoeses end in particular in the ongingoring 1nﬁuﬂtqui
- It i8 ontonsively wocd in cloctroplating voéhag galvend o
inz and ionisation of motals, |

1% gives oud fumos, irritents, poioconous liquids
od industrial vestos. ?he provection againet liltlihood -
of oloctrical shocks;short a&rﬂu&taiaro’naoeaaaryo It |
noefln difforent dypos of 11quid transpoiation syston and
ptondby punps cnd $anlkn, Lor officd bt prbauationo Tho
procend nay donand auxiliary faocilitioo ouah ac noutyralisce
¢ion plent, 1on ¢nchongor or dot ox ication planﬁa In ordos
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$o inspeet the wofiuct, for ito quality, 4t nocd tidy

ond bright vorksoom go that flave ia plating procoss

couldd be recognised onsilys Tho flexidility of cloctrical
pervicos end shockproofacss i8 tho important factor of
process vhich affocto arghitooturel design. Tho COrrosive
acid vapours, mainly givoa out during the process, rojoets
tho ilxa;a of stoel as structural membors but favour conerote.

Kooping objective of tho diosertation, it booomes
noeopsary to merrov dovmn the rapge of procossos to mateh
‘tho seope of the dissortation. In doinz so olossification
of indusfgy'ia-agcaaeary,hw’wh;a$ rango could bo narrovod.

induotries nccording to tho purpopo 48 10 callod Lor. Thowe=
fore, an aitompt hos boom mao to olassify the imduotrios
to ouit $o arohitcctural design Zrom $ho various types of
clnsaification. |

- Tho mest‘acnaral clapnification of indundxy s dono
a8 por tho servico charactoriotics of tho basic industrinl
product, 1t noy bo as$ (al'Baaic industey, (b) Service
induontry, (c) congumor goode Andustry. The othor nothod of
elooodgdeation 02 tho infuptrico bo baped on procoss invalved



©).6e

in 4%, oueh ant (o) Extraotivo industeios, (b) Procaae
industrion, (¢) 0A1 and Zoto bacod a.nﬂus%xios, (a) Foree%
baeea industries, eto, Tho othor mothod af ¢lassification
of m:atry s on tho basis of omploymsnt potenticls
such as (e;) labour MﬁMﬂﬁg (b) machino intensives Tho
bapliec for: elaaaif&oation -0f indna@rias m&y be as capitel
intonsive or zebour inﬁona&vo oleos

" The above classification may hold good foxr collootion
of ptatintical date and for induptirial consus. "

In order {o assosp the phyclcal critorio for tho
plonning end fepigaing of industrics follouing typo of
claeazfacation of 1nﬂuntriea. is advantagoouns: (a) Id 13
boocd on produnﬁiaa capacity, (b) load handling capacity,

(c) nature of procoss involved im 4% liko, (1) conbimous

or {1i) inzerruytab&oep (2) consumption of POUOX, L.0e

1) largo sealo , {1i) emall secale, (1i1) cottnzo infusteios,
(o) Accossibility roguircmens, (£) typo of tndustrial vacto
discharged, (g) obmioxious characterictics, (h) hygionie
rogtremonts, (1) pollution qualitios cod 160 hosmful

o£2oetp on.sarroundmns, and (J) otatutory status givon $o
indugtrios on account of unman eafe%y and riok 1uvolved in 1%,

Bo Grant I.Y. cnd: Grant, EaLe‘ *Hond Book of Inﬁamtrial
ineoring ecnd Ix omont ', Promtico Holl of India (P)
Li€ey Nouw gblhi 1969, Chaptor s



ond lastly ao (1) 1l or Factoxy, thore tho process and

proguct aro linked together with eavolope for oclassificas
$ion of induptrios. | o

Tho reacons for gonorating problems in induetrics

aro many and they varios sccoxding to tho type of industpial
process. The recasons, in goneral, are tho seale of industry
has chonged from domoetic to mantuumz?g oppeclially
aftor mﬁﬁatﬂal rovolution, The ecarliey proximity of
vorke=ploco gnd rosteplaco bas lost oince then moro and
moro poparation Lotwoon then 1o indvitablo, Tho intere
ndzturo of 1420 end pursudt vgo woll kmitod im tho cazlior
dooign and utilisation of the seno opaco for Qomestic and
induotrinl purposes tep common. Duo $o thoe pessego of tino,
thore i e clear eud ooparation of domootio and infustrial
gpaco in cbaﬁcmpamry roquircncato ond lost Sho imtore
nixturc, ALtor boimg lost tho intormizturo ond oloponens
of vork placo ond rost placo, tho problomp liko socurity,
safoty, neans of trensportation, cormunication ote. hao
givon pioe to high invootnonts of money for industrial |
otructuros ard labowr for industry. This vory concept hap
 given tho tomporaxry look to the induotrial etiuctures

duo ¢o bad cconomic conditdonn.

7. 'Tho Ineyclopadic Brifanicn’s Vol.12, pp.288.
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éooa ooz tho infuetyion vore soparatod Lxonm
houps, ito sphoro of infiuwonco, oztonded to largor and

largor arent. It vao poseiblce only because of tho wrgo
o oxplore nov edtes, link thom with officient and safo
transport, sorve vith better téchnical advancomont,
COmnerco, omployneat, i competiéi;gﬂapiriﬁ of ¢ho
mameée o | |

e roasons fop ganerating tho prodlome in 1nauatriom
aro many and varioo according to the type of industrianl
proceps. According to BCOPO, Bet £op tho &1asertaﬁiong
ottempt has bscn made to otudy the problemo of the
onginoering induotries. They come updcy tho momfecturing
irduotrios. Thcliy yvoango, is £rom small soele to heavy
industry. Theyaro capital antanbzve ond labour intonoivo
by vhich employmont is pro#ido& to numbor of skilliod, comis
okillcd end uncltilled worikosss |

The catogory of enginesrinz induniry fLor clacsificom
tion ofgin%matry conen undex *Fha%nmy'ﬁtg) In the factory
ouvolops h&n no dixecﬁvrnlatiénship vith tho mammfacturing
procons, It nay conpiot of combination oz‘nnmbor of prooossen
having oeparato idanting end should hawa'aequential movonont

9 grudc, Cole, ‘'Industrial Building ond I‘aoﬁary‘ Archisectusal
Pranso London 1971, pp.l10.
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of matorial t&b p@uéunt is a toilor pado, In easo of
fr1lt singlo envolope fodlows the process and movomend
of matorial is otriotly soquontial and no change in the
produc? ozpacdeds

\

"The‘gyjor problem, ono is likoly %o face in tho
‘ong$naeriug infuotrics, is Spacs roquirement., It is vory
di22iould to assesn the physical apace Fogquiremont as the
bra&uci'%o.be~pﬁu&ubad,may changae The flozibility is
nozimun in $his type of indwstry. Tho oubdivision of
proﬁﬂﬁaéﬂ, in difforent ooparatoly idembifiod, éomparﬁménta
orcalions problen in achioving anquence and flov in tha
‘overall process. This is one of tho major hur@los. Tho
aron o other physical roguirozonds of onginooring
dpdugirles depends upon woe production capacity, vork
ccatren, aelag locations, and ?low of production aspemblics,
Ao tho poople startod roalising tho capacity ond contzibute
ion of inﬂusﬁxﬁes aad ito 1m§aéh on peonony end dovolop=
nent of the nation; as a rosult folloving factors emmrged
out for un&eretan&ing xnﬁumtrial yroblama,
Thoy arozo
a) Econonio Lactors,
b) Sexvico Zactors

20 grans, x,aag ond erant, E.x., ‘Handbook of Inﬂuatr&al
' Eaginocering nhna§emen$* PronticewHull of Indic (P)
Ltde, Mou Dolhi, 1965, ppe55Te



(c) Clinatio factors,
(d) ‘Statu'&os'y Laotors.

Eyoh Lootor 19 4llustratod Bolov foxr it influonce on indusirios
and 1% planming. |

2.3.1 (a) Egonomie Dacterns
Eeonnm&egﬁanﬁora‘are‘goxaﬁa& o xau'ﬁafczialg labouy
markot Zaoilitles emd Sranoportation noluvorksTho location,
0000004b134%y; qualdty ond quontity of rav matorial, mariod
infraotruoturo and econonie transportation arc the factors
by ukich pmblémo aro genoratods Aocoxding to labour factor
1% gcaoraton problenm like ndgwation, sohabilitadiony o&unaﬁioa
and ﬁsaini@3 thi1&ﬁ3aa otss Foxr Dablor cconomlic wpligs
provicdoncy modification of narked oyolom, bonking poot and
conmunidcation Laellitdos aro omoontial factoxa of problon.
In dho tvansportadion notuogk, heul longth Lrom courco %0
pitQ; watio of volght ¢o voluno and t=dmo and cost Salkon
during tanodd are iopordcant and prodlcas for indusirial
dooigne |

20364 (b) The pozvd 0 f, 4
Shoy arc montly tho dovelopmental Zactors ouch as

(1) provioion of hagic poxvicos liko water, powor apd various
fuolp roquired for indusiyial prococon, (ii) availobility end
proviclon of outoznal sorvico puch ap diopooal oyedomy Fopalzo
| and roplaocomond sysdom, provision of prataeﬁioh pyotema (1iko
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£iro apd nodical), (i1i) The availability ond provision
‘of ware=housing facilities for efficient dispatch
and ciroulation of goods produced, (iv) tho aveilability
end provision of housing and raiatad poeial, cultural end
~ habitational infrestruoturose - |

2:3.1 (0) The Climat BeTORT)
The climatic ﬁae%ora gansrato pyobloma to vithotand

' patural hogerio and enlanmities. Thoy avre vind, rain
. guekes, floode and severcnesc of climate. The unpredictable

charector of'ﬁhe c11mate increnpos otoppago of work duo
to abaentics of lebour, prodlems for atovene of material,
in ite ray otoge, ao vall as, in ite finichod otago.

2.3.1 (&) Tho st __ g |
™o gtatutary Zoctors are of nxavenéive noturc ond

are baged on étatiatica end long omporionces. Thoy aro

neant for sehioving safe, cound and heelthy porsonel vorking

conditions and hardling. Those Lactors ere iiko 'comtions'

" ang ‘diroctions' for the provisionm of bottor phyéica; voz&ing

condiiong. Tao statutary powor provides direction to am

architecﬁ~ﬁ0 provido solutions to irfustrisl probloms.

Thoy cover environmontal ﬁonﬁﬂﬂla poliution control,

hoodth ond hygicao roqu&rcmen%a anﬁ safoty of cczucturac
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Tho octatiotical information™> is also, colloccted uador
gtatutaly powvers, providos clues Loy induastrinl
problenss It méinly gives basic assunption regarding
vork force relationship to production capacity,
production capacity to epsce utilization, workers f£acile
" it4es mo pér various types of industriecs, distribution
of ‘factorics ns por size and employmont ond 1%o munbor:
of unito, ocourrcnco of accidents, and nature of

¢

aoidonts.

2,302  The abovo information is vitol for underotonding
and enalyoing tho problomo of industrios for plomning .
purposos. Ty otand good Lor oll types of indusirios
including onglnsoring induatrios.

2 23,3 Hence tho problems of industrioo could be clasni-
fied, based on aboveo findinge, a8,

(1) The probloms rosulting out of functiornl and
phya&cal rogquizononty

(11} Occupationnl interior and extorior cnvironmont,
and (1i1) Ecological halance ar ddsturhances

The euthor has triod to interpreto them in nont chapter.

1l. Lebour Enroan, ‘8tat&aticu of Inductrios 1959%,
[inlietry of Labouy end Eaploymont , Govornmont of
India, Simle
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30,040  Fron tho discuscion 4n tho procoding chaptor
rogarding tho goporation of induotrial probdlons 4¢
e bocoros noconoary to urdorotand- shoo
aaam:iiy then end analyaa thon, oo ne to ovolve a
logionl solution. Such colution, an archmecm has to
oxproos, in his indwetrinl dosign.

3¢001 . Uhilo indosproting tho problens ono has o pulb
. thon in tho suwitnldo fornnt o updorstand, anolyoo apd
oveluato ao ghvon bolows: |

1l Problene ropulting oud of Lfunction and
phpolcol roquircmonts.

2, Problcas rooulting out of occupationsl,
iatopior and ontopior, onvironnonte

3. Probtlens roshting ocological onbdbalanoco,

3eded (A) Proh) g 44

Do pxobloz:m of Lunctiopnl req,uﬂ.z*emams are clearly
onp2onoed in tho baoic principlo of nomfacturing procoens
It glvoo tho coproot concopt of intornotion botweocn
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constituonto of induotrios such as non, matorial and
oachine mainly, Tho coquonco of opovations, pooitioning
o2 labour and rateriel of machinos for procosses, waiting
of ontorial for Mr procossas, handling capacity and
lacation Qf‘m'wh foollition éﬁ:voa tho functional problong.

Jodod {B) ,x; o 600t '-"-.,5.." fzx:.l- v

- Tho phyoical ﬁaqu;;*enenﬁa could do undorstoed gxom
various niachmea usoed, quantﬁ& of labour and mavorinl
required at various stegos, azoas mquﬂ.eod foz houasing thom
ot vorious stagos, in gomeral, In othor words 4% holp %o
wMorotand building roquircnonto, locding factor and £aoi-
'z.ﬁm.oa %o achiavo tho pmooth funétion of induotry. I8 io
2eard that varicuo induntziel procoomen givo cud dust and
particloass The aico of 1% may bo emall , and vieiblo or in
tho imvioiblo ronsgo, injurions or por-injurious $o0 health
Jand producod coadimuonsly op intormitdenily Bub 1% oreaton
" protdca 0f collectiom, dicporoson of duat vithin tho
vorking area, cuvolopo and in the gurrownding nroa, Tho
onittance of funos ard gasos, vhich may bo poisoncus or
irritanto, do have capacity <o oreato probloms in golection
of huilding matorial, vontilation aystens to be uged in
dopign, | |

Iho involvonan® of difforcnt induniriel process
oz0atoo problems fow oupply of fresh air for occupants
for varioup irdusiwyial oporations, Tho problen of gonoval
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vontdlation, docal veatilation ond mochanical vontilation
aro most cormonm in the irdustrial procepsess

Fpot of tho imduntrion, spoclelly enjincoring
irdvostries, orentos problom of nodge, Iho molse in induce
$ries is umavoldablos. It 48 nevor in a mi'o tona, but a
nized nﬁi‘ses‘.‘ Tha nodne may bo of hig_h' ond lov froquoncy
and may be contimioupn or intormittont, It hao o capacidy
%o caugo hamful o2feots duo to annoyanco, lowvering
ofgicloney of workors, imtozforonso with opocoh of comime
unication and pormanont hoazing looo. Theoe are somo of
tho probloms Gue to molso Low imdorior ond oxztorior caviron-
monts BofeApponddn HoeB2s |

fho probicos rooulding duo So ocological ombalancon
AP0 gcmerany'ehm@ vhich aro covozcd undor all typos
pollutions. Tho Quot, ao contaminany, caittcd ould, duo
%0 m\atrﬁén fzom 4t ohimnoy olocks 10 carvied atay
gzon vind and ip éi‘apormd on tho loovard sido of tho
ptack over a loyger agos. Tho area influoncod by euch
contaninant is governod by ﬁxé vind dirocetion, forao of
tho wird, dopography, procenco of obotacles and hoighd
of poliuting comrad. Rafaﬁcg@lvogé md 3. Tho oroation of
"piuno’ b poar tao gmoko souro wndor different wind

#f Sorothing Fosombiing & fonthor imptructuzo or AAghtmonoe
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opeed 48 a nnjor probica by vhich Linally, Rof.Fig.foed g
uzbon offoot 20 croatads This urban offocd 40 not &
nnjor prodblom vhon only £r.—m Andustzrien ave vorking in
aaolaﬁionq mﬁ: on the othaz hand tho largo induatrial
complox has & capacily %o ¢roato wrban offecd moxo
proninantly and Zosmetion of urban plumo ovor ety aroa
in the fogn of invoxsion, smog and thohomi:cql amcs;
i‘hoy aro the most alarming faci:om oZ prodlons in
atnosphoric po&lu‘czong Rof. Figuso Noe:‘.io E'osu:!.%ing out
of ipnduntrial processens

3+240 o above dipcusoion iﬁmﬁiﬁaon tho prodblomy
oo hao %o 2aco duo $o indundeial proconoos. Mo problomo
oro 0f cuch anfuxo valch Goon not ghov ony imanodiatae bhad
- 0%200% but hao a ridooprcad curmlativo disactzouwn o2foct,
vhich ran muot pilan thom today for botior Luturos In
oxllor to undorotont, and Loy Adontificcotion factors of
oondidlon oticnlands duo $o induotrdnl procons, o fosmasd
40 pzovidod in Liguro Hos6 <o conduod curvey wosk.
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§:0:0 ' In oxor o undosetend tho probdlems, genoratod
duo %o induoteial p‘rode‘pses, and Yo B@ba%meiaﬁa then' o
[Ta¥ole] aﬁnay io omaeﬁtialg!ThQJ¢aaaa saloctcd a&a'ﬁmom '
evailable 1) literature amd , (ii) porsofiel visit %o
ziaatox'ioa; In cane of ‘porsonnl inSoxrview a quostionnalro

1o proparod and arvey work io carrdcd ou$ at $ho ‘ancillary
indvotriad ootato’ 02 BoHoBole, Harduar ond at Covindpur,

. In oxdor %o undorotapd tho rzoblong duo <o
industrial procescos a quostiompaizo io proparod bdased
on Sha objoetivon given bolotre

1) to otudy tho prodlons Zacod by inuotwien
vhile perfozuing indwntrial processchs

14) hov they aro gomoratad and hou thoy affocd
physicel working copditions and bullding
SRvOlonQs '

114) ¢o colloot inRornadion rogarding tho Laotozo
vhich imfluonoqs opaco uSilisation, ooguontind
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agrangencnt and gervico Lactors.

o proforma® usod during the curvoy is attachod
a8 an appopdin No.8.3 of thio disoorbation.. .

The mothodology adrmeed for conﬂtioting gurvoy 1o
bagod on peraoml intorviey vish tho mmgar of tho
' éclocﬁad randon samplea During{ho m%miow the quosti
onpairo 46 used, %o keep the track of the aiamssiong
anfly got the dcsimd mfumtim from ﬂha par%y than
Ggotsing queationnaira fillc& in by thon,

1o A Hwﬂw BHEL 4ncillary xm\wimial Eataen mont
.0f tho faci;orﬁ,oa are very acy and sctivity oi anoillary
mmstxﬂ.ea is intho primary stage.

At Bhopnl, Covindpura Aneillary Induetriel Estoto
noot of t:ha infvotrics are abont 10 to 32 yoors old and
hos caough ‘voathering' ozporicaces

_ 2, Tho Sypo of preducto produced at both the placce
870 similer o oach other in gemeral, Thoy aro 1) Stoel
Folling and Zobrication ehops, 11} machine and tool room
phop, 1ii) ':Eomgiua and nnlleablo castings, iv) caoting

i Bao0d on m'i;hox- ‘Practical Flant owa' Mcﬁz’at:r
Bill Book Coﬁaco Hcm York, 1955, PPe aﬁaptoa)
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pord noulding of insulating natorial, end v) Packing ¢anos.

| mmx forece ixaédeﬁ 16 pazimun of 20 workors or
1080 in total working in two shiftos. Tho tmrkc;ra ars
Srainod in tholy mspecﬁve trades or havs,ng 1ong ezﬁparmnco
in ths sande

%4 Somo of tha'ixidmri@a noed special storage
condi’t:i’oﬁs .‘fos- ﬁxeix; 'réw méerm,_ bud in gonorsl storage
i not a &Qrioua préblamg Tho space is muffiolont Lor
tho presont cnd futuro growth.

,%.e‘ amp and wvegte 40 o pmmam for otoro end
diopocal bud boo not yot weachoed to any corious ragaitndo.

The probloned gtorago opooo roquiroment io 2120 not
porious at Bhopal astho procenc Lo woll organiccd apd
cuamimted vith the noedn of tho uothoy induotsys

4. Tho axva 1o aufﬁeimt awora&na to tha mamﬁz
condildons are eumonde& foxr tho nazra 10 yoaro dwolepmnﬁa :

In nost of tho capos tho cnvc::.om glvon has failed
%o @lve or £ulZill the moquiromonts of industrisl processod,
Tho nnjor areag; vhoro chanson havﬁ bhaon madesaxo in the
2looxing, acéum{;y meaouros ond mﬁéa' phoragos Moot of thon
havo ovon ompronced ohoud poor matural lighs, oriontation
of building, rooking, cnd pooy vontilation, ovon Af 1% 4o



dontanod ao por ‘Tactory Act and Rogulation' otendardos
Thoy have inotelied artifioial ligiting, oxhauct Zang,
dust colloction system ote. at thoir owa ezponoos 20 suit
thoir industrial procossoes,

5, No special handling oquipnent 1o ncoded azcept a
hoist deam snd a smali 5anﬁryﬁ oranaa(ﬁ only in sono
mopal units)s -

6, ™o aﬂh/&ust/mmes aro common in ‘Inaulaﬁmg'
mdua‘emeao In othor anginoormg aszﬁuaw:\.es tranamises.on
of vibration 15 o conmon problem.

7. Tho hoigat providod was loos for ongincaoring
indastries and wae more Lor inculating industzrion. Duo %o
irmndoquate natural lighting local lighting 18 roquirad in
nachineg and tool room shop.

Taes flooring in '13.@%' inguntery io »ogerdod an
satiofaoctory bzw in 'aodinn.» machine shop 4t 1o wosatis-
factory.

RooZing denign in defectivo as gable roof is usod at
Herduar end io szatisfactory at Bhopal vhoro north iight
truscos aro used. ’

8. Tho sumiliory sexvicos are gadtiofaotory onteopd
£roquoas interzuption of wator mainm. °
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9. The industrial wasto Gischargod is not(Toatod
bat dzainod in opon drains, vhich finnily floun through
marby n&llea .

10, Thore was problom of maintomance and cloaning at
Hordwar, but at Eropol gemergl maintonance was goods

E‘onatrmé aro tho opizions amdmod by tho ingornans
in eddition o the quaa%dna aoked during tho progress of
dioauwoaion.

1; Hoed Rox Zoundation ip Gifforond ao por oguipncoal
10ad ond handling loasd of cach machine emd
matoriale |

2s Tho dovolopnomt of imduoteial ootado hao failcd
$o provido securily apd tino or gado officos IH
hes even not provided £oncinzy all around.

3. The abscnce of storago Jank hindoxs inducisial
proceas and ¢von %o caindain roasonablo hygiende
copditdon ALLLiculd,

4s %ho vorknmanohip, detailing and apeacmioatwn aro
of vory lov quelity. Thie rosudts ingo leakngo
and donp problomss
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5o Tho vidrationo and inpacts aro ¢ransfozrad
' fyon ong production area ¢o anothor, hooauso
0f ontdetachod budldingse

Tho rooporsc £rom pardy was goods They wore glad %o
pardieipato in the disousoion.

4020 BXAUPLTS FRON EXTERACTI]

Apard Zron tho caso o¥idy of HHEL Ancillary industries,
attedpt bao Doea made o cslloed onemplos £rom availablo
litoraturos Jome of the oxamplen aro given bolows

BRUTISCLLEN
ZURICH

Tho logical grouping of various arcas no pox Shoix
funotions, ie exgﬁeaagd in thao dooign.The production,
0200, and soednl purposo aroas ave soparatod £o ap to
2orn intorosting maseing vithout looing funetioneRef.Fig.NosTe

Mozidlo voe of ppaco 40 nocossasy and 0o minimun
smanbor of codorma avo providod nnddo and all £roo stands
ing ozdornal colunrs for clear wall curZaco insido 2ow

12, Gsubo, Delep 'Tho Induotrial Failding ond Faotomy ',
Architootural Propo, London, 1971, pp.li6liTs
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.«o and aestheotio impmemeﬁsz Lrom outpides

&h;,a inauétrial process goneratos acidio funos,
gages end fine dust particlos. Thoreforo, uwse of otoel
strusture io riled out and coneroto ie soloctod. In
ordor to have capy oscape to fumes and fino dust partielos,
o oky 14ght is :‘deﬁi@ﬁd foy 4improving ligating and é.J.so
ag an eﬁepﬂz&vo vontilation systoms

The factory 16 doolgncd vith 5 mebigh woll of full
height wvith fully glazed curtain vnlle in spocial 'Filira
So)' glass with corroaicnapmﬁac:bed sYvoel framos.Thio
givos tidy end Dright cppoarancc aad e.é:ais‘l; tho ianpocte
ion of plated articlose |

Elootrical ohock-proofnoss end vorking matorial
boing nquﬁ, valch are mvo&ﬂéble in thin procono.The
Llooxing 4o nedo of dimbor vith grating ovor o laypo
txough to guit the induntricl procooss

4:2:s2 In anothor cngincoring industry ozamplo, large
produotion &reé 10 nocded (137x18%m) with 12,19 m. hoighty
honeo prévi&.on of workorsn z’acmﬁ@s vithin otatutory

~ condrol limito wo a problon, Undox this cordition lavee
torl00 arc provided ia botwoon r00f cad L£loor in pProe
duction areap by vhich lot of production timo io savede

Ingino tosting i o mojor operation by vhich quality
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control 45 achiovod. Homoo sound-proof toot colln arc
pmmded tith ﬁmpaz' air ocirculation and acoust¢ical
oystems, Bewioe dnet is a apa@ial foaturo in this

ommpl A3

Tho am{z, of tho p.lam; 10 vory big amd soma v’:hmg
49 noocogoary t'é‘ reduco t-ta groatnase ao Gesirod by
nanaging authoxd.ﬁ.oa@ Architoct hao c;refum locatod
mo‘.uue twem, ereadion of intormal coum by vhi.ch

aoubla storey Vh.oi.@m is wood efficiontly.

'Fle:;ibuiw in oxpanpion in eny diveotion 45 cormon
mqusz‘aman% h&}acc soloetion of etruotural systen having
varigatod ponoibilition Zor oxtonding the dizoctional
syotom, vith furthor poooibilidon of Veriationo in hoight
ond inoogtion of mossamino Lloor Lor quua areass

fanbor of porvicos aro yoquirod for induotrial
proconnon ol cémvonmm} locationn, vhich ocoupion conpie
dorable spaco a:ezd volunio. In this osaplo gorviees. axro
grouped as an :megml pars of otructural gyodcame '%Y

phaped a«% co&w are uood vdich are common Loy of:mcwa-o .o

and porvico aum"‘* (soQ0% Liguro Foo8),

13, @zubde, Oolsp ‘&‘fne In&m*kml Finr % b X4 an.o Facﬁoz'y‘
- Azchitooturnl Proos, Lonﬂonﬁlmayﬁ 8

14, Groudg, 0.Ys '"Tho Induotsial Build ond I‘aﬁﬁory'
i Amhztscﬁw Prasp, London,1971, ppmga
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5c o vibrations end inpacto aro transforrod
fron onc production arems to anmothor, hooauso
0of ocomidotachod buildinags,

Tho respomso £rom pardy was goods Thoy voro glad o
participato in tho discuscion.

40390 .:h,qig ﬁ : Cﬁ.&‘ ¥ e k> R ‘u

LAy

Apert £rom tho caso DWudy of BHEL Ancillary industries,
ottodpt hap boen mado Yo ¢slloot onamplos £rom availablo

litoraturg, Some of the oxamplen aro givoen inlow:

AK: 0720 ZOLB,
BRUTISELLEN
ZURICH
fhe logiead grouping of verious arces ao por thoir
functions, 1o oxproosod in tho dooign.The profiucition,
02fico, end Bocinl purpose nrons aro peparatod co as to

Lorn intoresting mansing without lbamg function.Rof . FAg.NosTe

Floziblo use of opaco is nocosgary and 0o miniman
mnbor 0f colunns are providod inpddo and oll froc otonds
1ng ontornal columms 2oF clear wall curfaco insido Low

12, Grabo, Oollep 'Sho InGuotiinl Building cnd Daotosy',
aArchitooturnl Prooo, London, 1971, PPollGAaT.
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.98 80d aepthetic improveaent Lrom outoides

mz;) in&uétrial procoss gonerastos acidio funes,
gasos and fine dust particlos, Thoreforo, use of otosl
structure 1o miled out and coneroto s selecttd. In
ordor to bave casy omoape $o fumss and £ino dust partielos,
a oy 14ght 15 dosignod for dmproving lighting end also
ac &n aﬁap@ivo ventilation systom.

The faetory e dorigncd with 5 mehigh wall of full
height with fully glazod curtain velle in spoeiel *Filiwa
Sol' glass with corroamnupmtae"ked otoel framos.ibio
givos $idy end Dright sppoarcmco end eesist tho inopocte
ion of pleted articlose |

Elwtxical phockeproofucos ed vorking matorial
boing liquid, vaich are uaavo:&déblo in this proconsc.ho
fLlooring 1o nodo of tinbor vith greting ovor a largo
trough to pult the induniried proconss

40242 In anothor cngincoring industry oxamplo, 1argo
preduction aroa 16 noeded (137TxdB5m) with 12,19 m. hoight;
honeo provision of workors fecilitlos within otatutory
~ condrol limito oo o problons Undor $his cordition laves
02200 aro provided in botvoon roof cad flooxr in proe
duction areao by vhich Lot of production timo is savoed.

Ingino tooting i o mjoxf operation by vhich quality
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contiol is achiovod. Henco sound-proof taot cells arc |
provided uith ﬁmsez' air oirculation ond acoustiocal
cysteno. Sew&ae duct% ioa apecial foaturo in thip
oxampl.ce A3 | '

Tho malq of tho p:lmt is vory big and somo %hiﬁgv
i0 noococasary ﬁ:} mdv_.ca i{m groatnass a8 dosirod by
managing authord$ieo, Avchitost has e%mf,uny locatod
cooling ‘%mzoz'a; ereation of intoraal éouz-t by uhich
doublo storey hoist is uoed efficiontly.

Flozibility in ozpanpion in eny diveotion 4o coomon
mmiwmég h&mca ooloetion of adznotural syeten having
varigatod poaaibilitiqm £or ontondinsy tho dizeodional
aya#oma vith Jurthor poooibdilitdon o2 vVeriationo in hoight
‘and imaex?git;n oZ mozsanimo Llooy Low cjﬁﬁnn aroan.

manbor 02 corvicos aro voquired for induntrial
moconpen at eoavonmm‘:: locotions, uhich ocoupion conpi-
dorablo mpaco emd voluno. In thin omaplo gorvices aro
grouped ac an immml part of otructural ayobease 'T¢

chapad R,C, aolma are usod vhich aro eommon Loy o{:z-ucmo o

and sorvieo d\wﬁnm {so%0e fignm Hos8),

13, Ozubo, 0.Usp 'Tho InGusbrial ma.mg and Pactoxy "
° Ax'om%oo%u;gi Proso, London,1973,0p «d0=03, ’

14, Groudy, 0.Y 'Tho Indusotsial Bnild and I‘ac@o@y
’ Aroh:!.%&c%\;r;i Prosn, Londom,1971, ppmga ?



S L
oy
‘QC;Z 4
PP
Pl
)

N
TE
GRATION O ?”
F IGURE Nt
NE2

ST

R

SECTURE
RVICES éND

. 'O lm
0 |
e
» |
9 ”
7y
22
oy (i
”rl ,
,/"ﬂ/v
i 5
.yl/:/ 2 Z
; -vl"( ;’;;”
§73717 A
Ty ”/;'V"'i" :
7
I’A’I )
ooy i) Pus
- [
dl i
.y y
.,-M"”'
””,u:
et
i
.f”“"‘
Sty %
;N’"”
‘,,,r"”
"'.")l
s it
"'l’flrdv
'vvf"”'v
: ',!l'
' ! "'v
ya"’”
,,""”
,"’I'
8734
4

PR
XM
. IARY S
AR T S
S iﬁvwr;s
COLUMMS ’:"”AQE P
g LAC
APV N
'Rl "
TR Y o
% PN V-
R P

.

&, Gt

20 S

= O
w,, v
y s
INPUSTRIA
AL D
DUl
PN G
oo &

e

r..\...-. U »
L I()‘;l ‘ t-a = 2 P e
.J\.:l
L A\ t: “ (11 "~ -
! "l
. w 54 s .
- IU‘\..L " ¥ { !
.-n.’...;l a, {1
- {!0 :




35 -

A good dgoign vith caroful anonidics for a vast
euto plant having 2,500,000 6qe#%. (23,0000 0g.m) plent
axroa foy 4000 cmployoes. Plant layout is devolopod Lrom
2lou caorb end S0 has etraight lino oporations. Hatorial
movos Lron 6@1‘: vo t:e.fat uii is ;fogeheé *Pugh Thzough't,
arcas for ahz.ppm& | “ '

-~ Baployoo goes from parking lot to changing rooms on
noszanino, afdor going through o chook point,

16 hao manizun vowioro amondtles cuch ap 24 hours
open cafoterics % accormodaso 700 paoplo. Fully oqmmaa
nodical faocilidlon , etorc of safoty choen, aieotins POONS,
training srcac amd woovoation. | |

6
40204 BROCIIOD UAZER PILIEBARION PLAIT PROCKLON, HASSACHUSEIS
AR: E,Vornor Johmpon fos Robord [l.Hotvord Assoelatos

Intogration of pards in a cohorond t:rihblmi'c:o
oxpeords havo worked out inYogration f2oz such plant moinly
Aremteq% and Sanitary Enginooring.

It has f;.mibuiw fox ogpanoion ovon withoud
dtotushing aictusbing naturol plensation.All plant porto

a2o goupad around courdyard having sedinonlation dasin.
15, "Arohitocturnl HOCOYU', JoNUCEY Lo0lsDDeddia

16, "Architoctural Rocord’,Fobzuary 1971, ppel23s
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It is like a coro. Other clements like filteration bodo,
pumps, reservoirs, ﬁlﬁera, chomical injootion end
officcs are grouped around scdimentation core.

E‘acade appears to float over a concrote base, and
, oxprossion of water is achleved by placing erushed rock
bod. Entrenco vith bridgo #-ampa ‘supporting floating |
‘appoarances K

40205 msmammr, HEBERLELL MIB 000, mmn,,”
Sw&%awmo

AK: Prof, Unltor Y.Custers

'thy not duilé factorios for pooplo to onjoy? Imducs
trial ‘buildmg ohoudd bo ploasing and onjoyable, slong
with oporationel officioncy and e"conomiee,l to build,’

Pactory building has o *soe dhrough' curtain valls
(insulatod fw climatic reasdna) and go displayp more
humaniotic end onvironmontal qualitiessProduction workers
are placed in second loor, from vhere best viow is gaineds
Layout is -cpén;ao hag malmg of clogo intoraction.

Aluniniun sun scveen having multipurpose wso liko
1) oun breskers, ii) fire oscapo and 1ii) maintonanco plate
forn. |

17. 'Avohitootursl Réeord' Ju.‘.!.y'i‘.??l; pm'Ql'
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In one of the oxampié, ecoording to the visual task
‘level and mature of the industrial production even arti-
fiolal lighting is sufficient of 500 lux, but the effect
of 'Claustrophobla® in worker is present, The architectural
solution is to provide slit windows at normal eye level
to keep contact with eurmundmg environment,



N
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PART T¥O

Ihis part of the dipssertation deals
with a;nhitectural golutions or provisions

40 the problems generated due to industrial

pXedosnen,



“ A%‘. e S
STRATIVE EXAMPLE

SR bk PAA TIREI \ ,

- In oxdor to form cloar conoopSo Koxr arcohitootusald
podutionn, ail 'aizo policioo oro to bo broughs dowm to 10e0d
o miero dovols; by vhich on architoes nay intoypdo thom 4n
8o prodlems Zizot cad try to provido coludlonss

In meoot of tho aanc' Sho poldey donomdo floniblo
0@ ogpondablo plonning Lo oJonondc oF tochnieal ROA0ORT.
Thoroforo, S plnanipg chould nleo do adaptive ead
oapardoblos

Tho ceorande aetivACios awo goored wp oo tho Anduodsy
nccdla vasioun Sypoo of matordclo, pooplo of wariouo nhilds
epd powor, nocdo cuzildory faciliioo cmé ooxvieos, IS
goaamvéa ppocudndive opdedt 4n tho foglon, Tho Sypo of
praducd 4,00 'wooly mado' o Sotler nodo' (0o por
crotonorato agaaagzeata.mm )s Qeoosdingly tho woquiscs
nold o okdddcd kanfo chonaoos I8 cay cdeo nocd tho
previcdon of ruh ppoatal tyndning, ofuvoationnl, oed Roce
carol £0adlitaons

18, *Arohdtootuzal Mocowd’ Pobzuary 1671, ppod23, Dmonplo
e 08 Honawraly [ehing Toodo Coo Owlwzﬁo ng Ygx'tx o
Ay UAR3Acn Dovdng Ancoedntas.
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Tho vory oszistance of industry nay oroato
acological disturbanco, by pollution. The prosont
atago of problom may be insignificany %mf :tu'mré
may b2 unmanageablea Thorefore, tho policies-at microe
level provides adequabo base for Zurthor fumotional
and physical plannmg solutions, which erc discusecd
below: ‘ |

NCTIOTAL PLATNI NG

The functional plannipg at mioxoelevel dotorminos
tho planning policy at local level to be adep%du |

v

Saled I8 éivea aolutiom in torms of long torm roquiroe
monte end short torm yoquiromonte or priority of facie
litios,.

54252 Yhat dircction should bo of the solution lilko
£1oxibility, oxpendibility or/and domountability vhich
will oo sult the irdustrial problom, Rof.Pigsli0,.9

Tho ozpocted movemont of producbion helps to dotexre
nine tho soquence, fiot:r alnd' aooombly lina pattorn of tho
“induotry. It also opiablishes tho link botwoon tho recoive
ing otoro and 2inichod otoros, ¥« Figuro lo.l0 and
Flguro No.ll, |
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‘ OFFICE

SERVICE CORRIPOR
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ELECT S
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" INDUSTRIAL PUILDING CONCEPT &

SERVICE CORRIPOZ IS THROVGH THE CENMRE
OF THE Pl ALLOWE TIAFFIC WAY FOX iAWy
EZIRVICEL . 1S UNDERZ MAIN FLOOR LEVEL . 4T

THUS CROLL LIVES OF MATEZIAL FLOW WITHADT
2IFFICULT) . OFFICES SUPPORTING PRoDuction
OPELRATIONL. ARE LOCATED ABOVE THE PRopu-
~CTION  FLOOW, NAD YET ARE CTONYINIENT TO
UOTiH PRODULTION NXEAD AND MAIN ENTNNCE
FOZ PelSONNEL.

2 SOVECE L PP S4, Fieh. B-l .

MUTHER | RICHARD., “PRACTICAL
PLANT LAYOUT “; AcGRAW HIiLL
HOOKK COMPANY, INC . NEWYORK ,
255
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G6203 The prubléma of production capacities aro bettor
studied by produchion angineer, henna having frgnk end
frec discussion nay help in providing'snmutiona

. RofoFiguro Nool2 | |

503 PHYSICAL PLANNIDG
5,3.1 Bnvelops |

The convelope is designed to entisfy the functianal
ond physical planning oritoria, The most common type of
“envelopes of snginsoring Andustries arc large eingle floor
construction widh suitable roof andlbay arrangcments. ITho
mopt commom cmvelope oootions ave glven in the figure
No.1l4 and 15 Loy roference, The most common and ulbimato
goal of convelope is to provido protective skin to tho
production 1ayo§ﬁ¢ The gro#iaion of opening for catry
and ozit of matorialo, ednitting light and eir and trappe
ing the unvanted noise are the main function it hao to
porfoyme. | |

o The proviscion of protootive skin to emxiliary
process structuros is oqually importent Lor achieving
ovorall offoct o2 Zactoxy. \

o Ihe ooncopt of industriasl ba&lding moy bo checkod,
during tho planning stage, by ozpert to ascortain ito
funotion and utility. |
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Y The vite's physical conditions aro taken into -
considoration Loy provieion of arcs, formation level
condusive to producition. Thorefore, ﬁapography, 8O0
graphical, geologicel end climatic conditions are to bo
studied o iink them suitobly to industriel design.

e Tho ahape of industriel tuilding is gemerally
reaﬁangular, unlesa function>daman&a other ehapos It
servos best for all types of ﬂaterial handling dévioes

usod during process, -

v The sizo of tho factory building is detorminod om
~ tho phyoical dimomoion of variouo componeataa The eves
‘46 worked on 'Uork Ocntze' ﬁhsory

ﬂafoFiguro Nos13

In tho proccse of ovorall spacce anssontment considor tho
physical dimennodons, oir¢ulatioﬁ ppace, oporational spaco,
mai&%enénne cnd czccutionnl spaco. e layuut'of machino
prepareﬂvbyzuachanioal engineor may be o ussful guldoe

Tain furthesr leads to production bay dimensions end finally
the column spacings. The height of ﬁhé gtructure Lo governod
by the type of prﬁducﬁ.ana‘type of évaﬁheaﬂ'inatallazionﬁ
(RoZ. Tablo Noe5e2) vhoro tho oloor height 1s 100 to 150%

20, Granb, I.Uo, and Grant, B.L., ‘'Hand Book of Infugtrial
incorinz end Henagenont'; PronticoeHsll of India
(P L‘hdug 19699 PPe 29583#
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57:\4%01-5 OF PROCESS CHART ACTIVITIES

S MS0L DEFINITION OF EVENT PESULT

AN OPERATION OCCURS WHEN AN
OBJECT IS INTENTIONALLY CHANGED IN
ANY OF |TS PHYSICAL OR CHEMICAL
CHARACTERISTICS, 15 ASSEMELED oR
7N DIENOUEMBLED, OR 1S ARRENGED oR
< Vi PREPARED FOR ANOTHER OPERATION,
TRANSPORTATION, INSPECTION, OR FvozAcjl
OR WHEN INFORMATION 15 GIVEN OR |
RECEIWEDP OR CALCULATING TALES PLALE .

OFzZRATION
PRODULESS

oRr
ACCOAPLIGHED |

TRANSPOZVATION GLCURS WiEN AN
OBJECT I8 MOVED FROM ONE PLACZ 0|  jMovEs |
=\ ANOVHER ( WHEN MOVESINT DUE ToO |
' OPERATION 15 WIenfovip)

TRANSPIITATION

AN INSPECTION OCoURE Wil A

M2 PECTI0N DTIECT 15 ZRNALSZID ol ADENCIE LT - ——
*‘ Liox Of 15 VERLIFIED For QWALITY oy v oeiiEs :
! FYUNNTITY 1M AW OF TS ERARNG YIS i
TLes |
) U S __.i.
DELAY A ':Dﬁ.E.'L.,‘\‘/ oAy vo o onasuy ~ j
RN WISN COJPITVIONS So JMov PERG O IV ERFERES 1
. s READICE A2 E PERFnR0indGE nF l
b TE I*-’SE.X“]' Pl.ovi ot 3o mniond '
STARAEGS |

A CTORARI 0OCCO<I UhTe) A |
— OLJECT [& KEPT AND FPhRovEicyiiy KEEPS
\/, ASNINZT UNAUTHOZIZED 2E42940

L0 S

Z%{l‘;;‘]‘:";7 Wiigal ACTIVITTLES W32 PERENZ M EY
o TITHER CONCUREI Ny DL 2y TRE
oo SAGCE OPEAIOL AT SheaE Pracs LT
N | LIS OPTEATION T [HSFECInN )

[ | i
X !
P
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INDUSTRIAL BUILDING TYPE acrex FLOORS
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7~ SOURCE ! 1) PP 593, IREsoN W.© & GRANT &Z.L.,
Y IMAND Doot o INDUSTRIAL ENGINEZRING
& MANAGGEMENT 7 PRENTICE-HALL OF INDIA
(P) 17D, NEWDELK(. 194e
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of tho height of product.then the overhead installation
aro not roquirod thon the cleer hoight may be 75% of
paxisun holght of product,

Table Noe5.2 Ceiling

o - . | m%mm;hout | b‘ith overhead
Type of production | ,uopoad Anstallation
‘ | ' iaatal,lation} :
1. fmall product - 3.0 to 4s2n 3.5 t0 6.0 n
- ascembly on ,
benche-s, offices |
2. Largesproguot maximun hedght nexinum hoight
- agsonbly on flooy of product of product
or flooy fizturo +75§f #1255 o
' 3» Snall product ' hoight of ~ Hoight of
forninz machine + 100% machine ¢ 150%
40 large product Hoight of ~ Height of
Lorming ., x]agg{}mo + nmachine + 125%
s

Sowreo: %ﬁ;lt?eﬁg | %; : I;'Pmct:!.cal Flent &qzmt' ‘ ’iicﬁra_w_
Inc.Hovy Yoxlk, 1955, Tablo Y1y ppeddfe
o Column Spacing is dotorminod by the space and area
roquirencnt end load carrying cepacity, flow of product
or matorial, height and services requived to aestiet the
producetion. The mospt common.gma ioaj mauetrial building is
about 151150 but in capes it ma;v bo higher upto 20 or 25 n.
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onoily. The hoight of roof column and a combined column
carrying roof and gantyy may bo imporfent aopect of structural
deeigna

0 The structural system 1o the final outcone of induoe
trial procoss, production lincs, resistanco temperature
difforences, rosictance to chomicals uscd in industrial
processos, freo ppan bayo, sorvices and ¢ntwalko. The sys-
tom so sclocted Do ﬂouﬁﬁ in construction, fumctionally suite
able gnd acsthotienlly pleaaingf

The structural system noed not bo a hnx&&a for any
vital f£itting and fizture of ogquipment used during the
processs It may have cagy diroctional cxicnsion, variction
via.hoiahﬁodiroozional end variation both and incortion
poosibility. 4 |
' RoZ,Figuyo NoeSe

6 BooZing in induptrial building ie moant o proteoct
proGuction line, from pun, wind, rain, %o koop 0£f dust

and dirtg, or any such artificlol Zactor.The production
linc in engineoring industries is very lergoe, thorofore,
roofs in multiple bays, over large open trusses are |
roquired for industrial roofing. Roof also sorve as & sourco
for lighting end ventilation.It also sorves ao structural
cupport Loxr nunbor 0f cooontial sorvices of the factory.
Roofn aro alsc to bo proporly desimod to alloy penotiroe
tion 02 otecko, pipos, oF equipment componont withoud



looainz ito protective quality.

Ref.Fig.Noed4 m&lﬁoalﬁ ‘faw various dypes of
induotrial duilding and roof Sypos. |

o  Claddirg 1o tho outormost skin of tho factory.It
_bas to proSoct production lino from sidos. The cladding
dooigned for sound inpulation, dust colleotion, vonti-
‘lation, and to anhonoo oppearanco of tho building. Tt

han to accotwwdato various ontyy doors for nagorial |
movoment and provide vindouvs for visual 1ink with outeido.
IS may be a lichd industrial oladding of A.C. shoot or
G.I, sheets or vith partly uvall amnd paxrdly cladding ao
por tho process raoquiromonds |

o Flooring of industeinl building 40 impozrtant only
bocauwno of ito aico and loanding Lactors It should bo lovelled,
noﬁﬁtiloun$£orm cad bottor renletanco to wear and toars
Thorefora; héavy &uﬁy.'granoUdW¢t floor uvith hardonor 4is
rouoﬁm@nﬁoﬁ in produotion arcas. The offico aroa moy have

s mopsaic or terraszo flooring, In case of laboratory tho
acid roolstonce glooring may bo rocommondads. Tho cormon
gonotrustional dotailo are accociatiod vith~£loor1ng ouch,

no raddwvay tsock im floor, maching fouﬁdation, oorvice



pit, ducte, setc,

& The design of envelope 18 the major £iold of
architects contridution in induetrial design.

Tho physical planning ole¢nents aro 1naomplete
without aspogmmont of auxiliary infrastmuctures.
According to the process, mochenicel and induotrial
ang;neer mey help in detormining such requirements.
Aﬁtér thet arehitect has to troat thom 1udivi&ually
end place thom in layout kooping ite noigy, or obnixe
jous , or humid character in mind, Thic will gve the
corract industrial building concopt for an architoot
%0 provido solution,Ref, ﬂig&:e Fo.dl, Thore may bo
varlous typos of ptores end storage epaces L£0r 4iff-
oront matorisl, chomical and oilo acvording to codos.
The ongineering building, laeboratory evd adminiptrative
building are also tho eauzilliery Infrgotructure of tho
factory.

59343 UYelfere Infracture are thoso vhich forms part of
tho factory but providos comforto and facilitios to .
vorker Guring rost poriod. Thoy are liko cantoons, ton
chop, club, and wolfare tmildings.
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The provision of parking arrangomend, drinking
founiains, 1avat§ries, changing roons etc. are also
wolfaro facilities. Provision of housing, medical
facilition, ond other services conducive to life of
commanity may be listed‘in.weikareiﬂﬁﬁéﬁ%ructure;

o

"Refs Appendix Beds

Tranepart infraptructare has a vital role in any
industyy. It;may be land, wvater or alr transportation, _
o=u% of which road end rail are most commons The teoohnical
guidance from trapsport engincor is neoossarys

- The léad end unlopdins facilitlos are alvnyo
apsoolated vith it end noeds careful plamning and dotaile
ing. The provision 6£ wﬁiah bridge; transportation of
escontiel porvices like wnter, oil, stoam, gas, cleotricity
aro 1mportant\tachn1cal factors in trenoportation
infrastructurc.

2:3:5 Rrotaction

- Progection of property end personnel is equally
inportent from plenning aspect. The provision of seourity
noasure, alarmg, gatos, tine officos, compound wall and
opbehman's boothn, £lood lighting snd strect lichting are



included 1n it.

‘The personnel provection is to certain extont
covered by the platutory pruvisions, such ag protectian
fyom fire, explosion, ga&aing ote. Proviazodﬁ;roper
flooring, staircases, ramps and railing are aleo factors
of nerwonnel protcotion to bz provided in.plahning.
Baff?ig.nb.ié.ypwnvieicn of ioekers, changing roons,
vaoh roons, £irot ald anf redical facillitios are oyually
impor%ant. The providing ear plugs, veldors' shiold,
racks, choes, glavea. oﬁcn are elco managcmen% proviaion

for peraannel safoty.

?ravidﬁng puiteble working oconditlons for working
is the primary duty of an architocd. The working conditions
aro groctly effocted due to various induptrial proccoses
and 8o problen of providing better working condition

becomes more gerious.

Provieion of sdoguate Mighting et ‘proper placos
vith suitable luminance ratio ie most importent, Ref.Fige
50s17 end No.18. vwherover natursl lighting 15 inadequato
prbvaaiou of local light ox aritifiﬂal light 1a necepsary .

Vontilation is atill a major problem im dooign of
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:mdimtmal building duo to various processce domanding
more fresh air supply.Tere is little vork carzied out
in this £101d hence,.some hecdwey 1 achisved through
comfoxrtable effootive temporature nomograms.

aound, umrante& nolec is o ﬁnavoiﬂable :.n inaua&iam
Bmce, begt way J.es to koep enough eeparatinn batﬂeen
ms.ldingiﬁef.ﬁgum Noed9s It cculd be roducod by .'L) plann-
ing aolutions trell as by 11) ccnetmcticn ealutionm

' Pollutidén end :'..naua'brial vante are serious prob&eme
aml ore te bo sclved in a teem work.

General metho&ology for above factors io given in
tha noxzt chaptor,

In order to illustrate tho finﬁing of thic disserte
ation author has sclected HIEL's Heavy Footrical Equipmont
Flant, Hardwer. In gonersl heavy elootrionl industry is
& new concept givon o Indian Industrial Development. It
is oncoursged to achieve to certain exlent pollation Lroo
industrinl grouth.

A cerly ec in 1955-56 mothor unit of hoavy oloctricel
induotries hee gtartod leking shoapo at Bhopal ocg a Govi,
o? Indiz undertaking in Public Scctor. Tho induptry being a
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NZ. OTAIRCASE
SUM OF TREAD 3 RISER OF STAIRCAGE DE EFAUAL 52 145
PRIFERED ANGLE 1S ACHIZVED py 25 TREAD & 20 Rz,

LADDER
MINLAUM WIDTH OF FIRED LADDER A4 m.
SPACING OF RUNG MIN. 'Zo wm, Yaax 30 w.

HAND RAIL
HORIZONTAL RAILING HEIGHET 1'00 m .

STAIRCASE RAILING REIBRT ©O:75 w ., J PARTI.

VERTICAL SUPPORT FOR HORIZONTAL RAILING @& 2:40 w.wAxn.
VERTICAL SUPPORT FOR STAIRCASE RAILING & 060 v |'Go aAr

TOE GUARD -
PROVIPE TOE BOARP OR TOEGUARD WHEN HEIGHT OF

ZTAULASE OR WALKWAY 19 180 ¥ HIBIK O ABoOVE.
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DIRECTION * ’"1
DIRECTION OF LV\GHT IS DOWNWARD.

PROVIDE SUPPLEMENTRY LIGHT AT LOCAL

-1ZED AREAS. DIRECT IT AT WORK &
ADJIUST AL PER FLATNESS OR
RELIEF .

DIFFUSION .

DIFFUSION 15 NEEDED BECAUSE T00
MUCH LIGHT AT WRONG PLACE AND
MAY INTERFERE VISION. 17T COMES
FROM LARGE WELL- SHADED LIGHT
-ING UNTS, INDIRECT LIGHTING,
FROSTING OR7 DIFFUSING GRIDS,

SHADOWS .

IT HIPE DEVAILE, CAUSE EYESTRAW,
AND CREATE ERRORS AND HAZARPS.

REDUCE SHADOWS BY RELOCATION OF

LAWPs, USE MORE LIGHT & AUXILIAY
REFLECTING SURFACZS OR REROVAL
OF INTERFERING MATERIALS .

STRONG CONTRAST

TO AVOID EVYE FATIGUE REDULSE
THE BRIGRT & DARIK CONTRAES] B
GRIATER EVENNESS OF LIGHT . MARE
SURROUNDING AREA LIGHTER , COAT
oF PA!NT CAN DO WONDERE .

CiA AN [N
+ .

GLARE

IT 19 LIGHT OUT OF PLACE . IT CAN
COME DIRECTLY FRON SXPOYED &
OVER SRUIGHT LIGHT. IT CAN 53
REFLECTED FRoOM POLIGHEY 0O ¢
BRIGNT SUIFACES , BLARE 15 C3RE-

~GTED 27 PIFFUSION, SHAPING O

”~e
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'tailor mado'ﬁ type ond hoavy 4in naturo it 4o oproed all
over country. Ihug ostablishing additional plants at
Hoxduar, Hydorabad and Tiruchirapally. Eaoch unit¢ 1o a colf~
contalned unit contzibuting different opeciallised cloctr-
ical oqu&pmenta v reqmed foy generation and dietribuuou
‘of eloctrioal CNoeraY .

This being a projoct of national policy, having
daés.gued fox producing ‘Sedilor made' equipments needs
highly epecialicod ekilled hamds alomg vith other types
of okills nogymally neoded for an &2 industrial organisation.
The Zactiory 10 plamncd 90 work in three chift vith

" additionodl gomoreol shift. In ordor to provido autonomous
charactor 1¢ 40 invissgod in tho polioy Yo have all tho
eaaonmal end cunilliery oexvicos of thoir own, Thorefée
ﬁ-ﬁf‘oﬁ sactoxw area, training school arca, and tounship
basicall.ye

Press

The factory area 16 to havo its ovm thormal povor
plent apd othor suxilliary forging chop vhich ip $o uso
combustion procoss prodominently. Tuerofore, the erea
ond Yrend of dinporcion is to bo rescrved as profoction -
bolt or unsuidablo ares for eny habiteblo arca for any
habteblo developmond. |

fr Ao por custenorets spocifications.

10 97&
GEATRAL LIBRARY UNIVERSITY OF noen/nsﬁ

ROOR .1
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Basod on the above policies tho planning of tho
entire factory and tommship 16 ohown in the iigure Hoe20,

Ehs site 19 largo triangulor pieco of land in
baimoen Shimwz hills on mrthg Boorkeamﬂar&uar broad
'gaugo,aection of I@-—Rly on acuth, Rardvay totm on east
and miver Rani Rao to its uest. The elto ie having gentlo
slopo £rom Forth to South of South ma%, having large
flat area in’ the contrsé omtending copt-vest.

Ag por %he problon £actosy aoeda lergo lovol ahop
aroa wiﬁh casy suriaco movemem of hoavy matorial, Ma
oon%ml flet area 1o propervod for fectory bullding only
aftor 'ﬂuo confoxmation of boaring capaaaty, wator ¢ablo
and goological formntion. This hns tho cdditionsl cdvente
ageo of mntural lighting, availobleo f£rom tho north <o
noot of chops; end railuay link otarting Zrom Hardver
Junction in the ooot vost dirpoetions The topography is
not o himdornfico ¢o roed aligmaent but to cortein oxtond
to roiluvey treck,

The profuction procecs is classified updor throe
hoedo, i) ProCuction ptructurocs, 1i) Auxilliary infra~
ptrectures end 4il) Yelfaro structuros mailnlys

The projoot 18 plannod at singlo otego with provicion
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of indopondont projoct in tho socond phanoe

o soquonco is achioved by idontifying dlocks -
or ehops for npecific fumotion like, Elootrical machino
bloclt, éteei siructuro departmont, turdine and auxiliiary
department block, apparatus vinding and insulation block,
- gtoel forge block, stamping shop and wood working and
pattern shop mainlys All these blocks are berfnrmmg major
~ Zunctions and ooquenco in the proﬁuctmn‘ procosss

Tho thoymal pover plahto oxnygen and acetylenoc
plant, rofrigorating plant, producor gas pland, ﬁator
purification plant and fabrication yard forms major
auxillicry infroptructuroes 0f tho production layout.

In cddition to this Plent laboratorion, 'Iﬂxrbmo Laboratory,
Subeotation, Pump housos for oil sad wator, cooling tovors,
pottling tanko, ash pid various typo of storos and astoro
yardo are aloo ospontially infraptructuros.

‘Ihc edninigtrative and wolfore buildings, onginocor-
ing dbuildings, cantoons, parking arems, toilets amd lockors,
modicel faoilitics, housing vith 1t6 infractructures, .
conmereial servicos ote are major wolfaro requirements
02 the industry. . |

Hondling of hoavy matorisls with railway comnoctiono
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noode some of ito auzilliary otructuros 1iko parshling
yerd, loco shed, track and svitch points, vay bridgen
and control officco ete. under transport fecilitics,

fvnaér the protoction and coturity compounds wall
with main and secondary gates, timo office, pocurity
facilitlos, £irst aid and porsonnel profiection deparimentd
apd f£ire protection mainly Zorx better £ care of prapom
and persomelsa

The soquence of production 40 £rom the wood worie
ing p". stool forgo and tho ptamping blocks as por roquirce
monts of tho componend. They o sorved with offoctive
peail end roed links, The half medo hoavy conponecuts aro
moved to ctoel structurc dopartment o clootsrical maching
block or turbins block vith tho holp of comtyal bay of
gentry linking end sorving the ontiro production areas.

B 4

The columin gpaeing vhich 1o botvoon 20 B to 24 m.
suitablo for the moving gentyy oquipmento. This ellowo
moot 0of the movemecnt of products in parallel assombly
dines, |

The shapo of product are cimar but of ezira
ordimry sizo ond chape honed thoy are producod é.s smallox
parie and compononto. This noodo large iovollod £loor
aron, Iho approzimato size of cach block 4o givon beloyw
for wndorstanding. |



Block 01,
Block 02
Block 03,
Block 04,

Block 05,
Blbék.l 05;

Hock 06,
Block 07,

@bie
Eloctricel machine block © 121,50n836.00n
Stoel ptructure block - © 109,50x192.0 m

Turbine block v 121.50mx3720m
&aﬁ&aﬁg&iﬁnm © 72,01288 50

124 50 n
Steel forge shop, = 48,0387.0 m
fnsulation dlock  © 7T2,0x288.50 m, |
Stoeel forgoe shop & 48.0287.0 B
Stemping shop . © 48,0x132.0 m
Vood trorking and. o mpbxaeo,m
pattern ohop X

{Rof, table Fo.6.3 Lo ppaco ntuimtion)

Mazimunm £lezidility in assembly £iov is nocessary
in tho first throe blocks, and relatively lose in tho
pomaining blocks,

They exe sorvod vith muw linco elong tho ﬁhoi'iser‘
dinenoions and movement along longor diroction in through

poponbly or production lincs



fi’able No.6o3

 SPACE UDILIZATION OF BHEL FPACTORY

PACILITY - N I s | %
1. Profucdion arca 153,038 10,19
2, Auzilliary infrom 179,381 c 11,94
gtructure _ : . .
3. Yelfare infrastructure 77,600 | 5.07
4. Tranopord infrastructure 247,981 16,52
5. Green belt, ashpit end 843,500 5 6.18
etore yard, )
1501, 560 1007.
flot wallod factory 2
area 1c (1+2+344) ' 658,000 o 43,82 7.

I'B: Arcen caleulatod inalu groen beld eto. onlybocauso
there are important structures locatied outside walled
Lactoxy oXote

Soureo: Layout plan of factory erea BHEL Hordwer drawing
No, TPUP/BOD3/L0 datod 27.1:1966
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The chapo 02 tho oach dlock io rootengular with
bays of supporting coldumas of atool of variowo boights
from 15n to 20m or more,in a -squaro grid of 20,0 to 25.0n .

Tho zoofing ie designed for natural north light trusses in
pay tooth formation with rioing bays for botter lighting.

The cladding for lower part is in bricks uherej°_
- auziliery aroas aro planned to heve windows or otherwiso
£inished with A.C. shoot cladding. Tho Ma'aeé QMding
ie providod to havo bottor vontilation end movement of

a ir. It alé& aocts as sound absorbonts

 Flooring is hard and levaellod with ¢rack ombaded
£oz movomond mwoat of hoavy componente along 11 the
produciion anocmbly lino.

Tho othor auxiliary fscilition oro loca'acd cslong the
poriphory so as to have proper coordination. |

Tho wolfare structuros aro placed at cagy accosoidle
locations according o thé codos and rogulations.

The efficiont ¢rencport link is achioved betuveen cach
pro@quction centre for man, material and sorvices required
for production. |

e protaction against proporty amd life is provided
ao por requiromentg.
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™o popcration diotonacs totuodn cach produciion
c=nd ousdliary 2o0ilitioo ie baocd on i%0 genorotion of
noiog, \ard/bond \mm parsiclos vhich governs 1ts loeations

Tho 14cating Ao conbinntion of patupal cad oréificdal
op profuction aroon oro to.ho ool 4 taENo ohdgto. Duo %o
extraordinary oenlo of tho :i’.ﬁﬂﬁbﬂty’ Blook oad 0406
for the entire compden,the Blocly ovon boing a window 1000,
has created its owa ﬁ%ﬁﬂyhﬂrea % worhoro db not 2Locl
"Q-rapped® incddo {hough thay nivo viounl comtnot of outoddo
onviropnont, o 0ffoet of eleusirophobin nay B prosend
in vorkorn So coptoin ontcat for lack of maturnd cavironnents

| &5 oo ¢o coacludo tho plomndng of thioc inwrgo cagimooming

feduotsy coorgoo fpon eordndn Baole podnto ob 4) o oito
Aindtotions, 44) Swonoportation 2indtatlomn, 444) vimd
ddroction oefd 4v) intor rclationohip wvidh vorl ploco to rood
place oo coPvaco Coodlitios for toodnd ondl cuiturad domapdo
0f tho pcoploe

%10 dayoud 10 puroly functionad tmd loek 4n motionnd
uco of Jopograrlye troancportion ond vork plack polotionohips
S0 fownnbip oo peanetiecily divided 4n two porto and connon
tova ecatyo 40 yot $o bo dovolopcss o
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6:0.1. Tho neopo 0f dissortation for planning olemonts

in cnglncering industry is rootricated only for tho
building factors ond omvironmental factors. Thoreforo

tho detal) discuscion is givon bolov only for the

factors vhich control phyaidal and occupational environe
nonte Undor this lichting, vontilation, sound axe tho
factors rooponcible for expation of interior eav&rnnnontp\
Tho noed of varous intonoitico for lighting, vemtilotion
| end cound protoction ave difforont to porfornm difforcnt
industrinl prococsod. In the cnme way eound, pollution cnd
troatnont of induntrial waste are tho oztornal envirnnmontal
Zactors to bo ﬁdmcneaaa in gemoral.

60002 S0 nothodology 02 docigning of thooe factors io '
givon belove T™o objoctive of this soction of tho chaptor
18 to givo link botwoon pcecicntific prineiplo and ite
practical application by archivoet ¢o the probloms of
infuctries. |

6olol Iighting affocte intornad voriing conditions duo to
various Lonosirationo pnuyidea in building envolopde
According to the type of induotry the mothod o2 providing
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1ighting ic chomgod. Tho ipduotry vhich hag singlo shifd
vorking hao lighting syston difforont than tho induetry
having 3 chift vorking.

6512 To 11ghting design hao two basic typo of mothodology,
such ap natural lighting and artifical lighting., Tho coleo
tion of any or both ryoton io dopondont on the roguircmont -
0% induptriel procosss Each $ypo of syetom hao sdvantages
and dicadvantesens Tercforo, soloction of system 1o vory
important, Mo oye io etimulated by 3ight rofleotod from
objootn thus light ip prercquisito of sceinge Sum 1o tho
only natural sourco of light and isc ostimatod to givo eboud
1,00, 000 ;:o o sup light hop wvide vongo of wove lem;;ﬁhﬁ‘
but only ¢ narrdd rango 1o poreoived ag light for ouy
parpooco. taio vove longth aeloo dotorminos ite colonrs

~ Tho light contoining oll vipiblo wmvo lengtﬂ 1o porooivod
0o vhito, Mo huben oyo 40 moro consitivo for vavelongih

o 550 nm vhich corzvcpondo to yollou colour, Mo light

can be trancaittcd, refiootod or diffucod and ite intonoity
reducos ap tho d;stancé botveen gource and working plano |
incroaces. To colour qualitios of light aro vory. importont
wvhon it hap .mpbrtgm@ in the infuotriel procosc ami nay
forn maaori dosign cloment for artificial lighting.

62103 Tho intonoity of a 1igas sourco is nonourcd in unito
of Candola (c8.)e Taio 4o o bapic aooumed cnd agrocd unid
dofined op intonoity of & 1/60 co uniformly cmittins black

o

& 380 $o TOO o (mnomfsoz*)o
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body rodictor of tho @.t:l.ng po:.nt tenporature of

platiwmo Al oi:bwr units aro dor:wed fron thisc, Do

£luz or flov of l:i.gmx is maaeured in Lumenm., vhich 1@

$tho flov of light onttted by & unit intonai‘by (1 ¢a)

point mume, vithin a unit godid @61@# Tho 11llumination -
10 neasured ap emount of flux falling on unit ares 1.0
luncn aros in meterag ond io oxpressoed as Iuzs Tho
brightness of tho eurface io meapured by "Iuminance®

_ @Emi'o licht source por unit aroas

6o1o4 Tho aya reaponﬁa to & rcmgo af mminaﬂon wvoln
fron 0.1 lux (full ooon light) to 1,00,000 1ux

(bright aunehmo)o Honeo for all practical situations
ond %o porforn vicual task difforont illuninmtion valuea
are required, For capunl sooing only 100 luz 1o
zocommended whorens fOTr exceptionally Sevoro tesks o
regulres 2000 to 3000 lux. The visual effioioncy doob
not mly ﬂepende on illunination bub on tho d&stributi.on

., of mummation on centrel ficld vhoro tacks ;la perfomedg

bacl @'mma and exm.ranmmh The ratio varios ’botween 5:2:)
0 103331 1If *sne m’t;ion oxcocde tho abovo ratio 115 may
exoato glareo Rei'e Pige, 175,

Gols5 Hemco the design of Lighting must cmeure light

et

0 Ao the ourface of o i chpore oubtondso at 1ﬁu'oen§ro
4n (12,56} unite of solid angle, a 1 cd © 12,56 lunen
in 0ll) dircetionss
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vhich is both edoquato ond suitable fopr the visual tack.

602 Thore are Shroo bagic mothods of dosignod lighting

and éach\haa-aﬂvanﬁagea.énﬂ digadventages, Thoy aro

1) Pay light Faotor (IF)s 2) Pormancnt supplomontary

arvificial lighting (PSALI)s 3) Pormanent artificiad
1ighting (PAL)o '

™o dopignod lighting in doylight factor io baced
on natural light availablo from gun. Duo So variaeblo
oxtornal cordition in the ohy, ntmoshporo ofe tho tormp
in &eaiéa 0f lighting aro to baved on difforent principlo
othor then tho photometric illumination. In thip tho
ratio of illuminntion imsido ond outoido 1o taken ao |
conptant and io osproocod oo poreontogo. Fhio Tatio in
porcentego 40 callod daylight Loctor,

It could also bo omprosped ap cummission of glfy compohont
oxtornnlly roflectof componcat and internally roficoted
conponenta'

To; DPo B C+BRE+ IR Ce

According to Indion Standerd Instituto the $lluvnination
| mz,Moox- Lrom on uwnobetructed cky homiophero ip talkon ao
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8000 w3l . .

Mero are mmbor of variableo imvolved im tho

_Qeoign of ulizminati.on'md ‘oeiontioto hao givon -cacy

ana aimmiﬁed nathods to achiovo aem@n@a natugnl nghtmg
Zor inﬁerior vigual taskno. |

ﬁxe moat connon me%hoﬁ af a&m&%&n{; mtural 1ighd

io Waugh 1) sile mnawa and 2) roof and high lovol

Admi%xng :u.@b'h %hmugh nide virdoun han ost .
important aﬂvanﬁagc} ppoeially in mdun%riem k4 mvmea
vipion and maintam conteot with the B&W@unaina aaturad
onvironnont. m reducos tho offoed of &maﬁwmbma wvhich
moy bo prosent in tho othor syovoms of lighting 1,0s PAL
cystons e othor edventago of using matural lighting 40
1%0 ability for tvso judgemont of colours Taore 1a no oqual
‘oyoten in artifictol lighting vhich has thio quolity o2
anturad light, o only dicodvantege of maturol lighding
10 that Shere is mo contzol over ite Mo light intonoity
 chengeo as per the variations of scanoons; length of the
. day, ohy cman_ions and othor natural disturbancos: ‘V

' 220 Refor, IS 2440, Indion Standard Colo of Practico
Zfor daylighting of buildinzo. ~

3 Cimatrophobin = conotont Zooy o2 confined placos
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I% 10 praotically impoasible %o pr&ﬁdq adoquato
daylight in oido 343 roomo to a dopth &yoater than throe
timog tho windovw hoad hoight (abovo tho s.werkmg plana),
In most of tho gonorel purpoco buildings the maximun dopth
of 6 me 13 roquirod and o could casily bo lightod with

| aida-u%'niﬁdowaa Por pooms or oreas doepor thon thip
' tho roofwlit or niax?*t_ham# tindous avo rocommonded, vhon
natural 1ighting 1o to bo provideds Tho poneibdlo croges

. goctions of industrisl uildinzo and Loeadions of vindous

are shown in tho Pigs Nos 15, The mothod of calculation
of illunination through sidomlit and T00L=lit vindowo
aro given in soction 60440 of this dlssortation.

Tip systom o2 dom&gnad lighting 1o vocommonded
vhen dapth 0% areas 1s moro Yhan 3 ¢imos of viadou hoad
" hoight and thoro 1o no poosiliity of providing vimdovs in
rooZs In this ¢ho oreas loeatod ot greator dopth avo to
bo provided trith supplemantayy ertifiolal lighting. In
ship elootsie Ligato aro provided %o givo nodoeaaxgr
{llvmisation. The mothod 10 Aiscusced in pootion 6.5.0s0

60&-@30 LB A

In ¢his tho ondizro lighating 1o baooed on artificial
lightas IO may possidly lend to uvimdovw lopo onvizornonto.

-
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It has boen claimsd that tindovo are woakost poind
02 tho building onvolopo fLor thermal and noiso insulation,
thio syeton of lighting may be most oconomical whon aiy
conditioning m nocooeRry for 1mstrial proooaam The
counter argumem‘: for this raaaunmg ie avaizabu.tw of
choap eloctrical supply end advorse offocts of window
less vorking erea vhich may dovolope elausetrophobin
_ e.mong the occupants, as visual link detwoen tho surrounding
18 lost, ‘

663:0 F

643,01 The most common typos of clectrical light Litting
. usod for infustzial lighiing oro incandoscent lampo,
flouroscont lamps, morewsy abe lamps and cold eathodo
~ lampss Out of these the firet two ero commonly usod,
Thoy omit alonguith light cortain cnount of hoat almg'
~wvhiech is o mattor o bo conaidorods 1£ tho ovorall
pconomy 4o morked out £or tho abovo tvo fizturcs most
commonly uéaﬂp then £luoroscont lampo are morc' aavéaﬁagas
over the incendescont lempsds I cmite hoat loss then
meandesaant lamps but hao apeaial dravback. This is
oa.z.la& a stroboscopid azmwﬁ vhioch may be o nmajor coune
for accidents in industriog, ‘e methodology for design
1o ziven in the sootion 6.6,0 of thip dissortation, |

he qualition of artificial lighting ero oxprossod
in tho Pig. 15 in vhich tho variouta e:!.emams such ao

8 Stroboooccopio e2Zoet © uhca ony cb;lae*t: moviag 8t nmlti ad
CRITRL 177RARY UHIVERSITY OF ROGRREP spoed of fluctuntion tho °‘?3°°ﬁ
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8) Mroction, b) diffunion, ¢) chodotrn, &) contraot cmd
0) @oxo aro onplainod and provido prnotical hinte for
ardigiciol 1ighiing for industrisl taakos

Go8el Taoro aro GifZorond maﬁhodaaz ouggostod by difforond
authoro Zoy "dosigning end prqﬁicﬁmn tochniquon™ fox
lighting: They are a Igivgm- belov ¢ a) Tho lunon mothods,
b) Daylight protractor mothod, ©) Duylight factor mothod,
ond 4) I’arnyeetiva projostion meinly, Each ma’choé involven
ecda,oue calculations snd tekop into aocoua'b ounber of
verieblos.

60402 Tho yeal nocd of on éx'chi‘hoa{z ic satiofiod by

tho mothod given ae lus grid chart by CeBsRelo, Roorkeo

oo “Dopign for Daylighting® opooiod publication March 1972,
T™io mothod 40 sintlar to tho method of porspective
 projoction mothod apd provides roasonably accurato prolis
otion of Qoylighting. IV 1o vory hendy and doos nod
iavolve complicatod codewlations ond hee & copacity %o

uge ag o tool for donign and varification of the iigmmsa\

60405 The lur grid chort 40 o handy tool for dosiga of
oide 11t windovs for o building having m&m dopth cﬁ:
6400 m, and having the nelcobcd imtorior Ziniohos and 1%o
rofdoctanco faotorn. IV conpinto of tvo charto and cach

-y

aa Kom&amborccrg Insorooll, myhet: Szoko " {Zanund, o
Tropicod Houoing and Buim m I, imt:o Dopiny
O-~2iond oy lonmgrem, FHow Do 2.973~Ghaptor 562004563006
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porven spocif;c purpooos Tho duxn giid chart I 10 usod

vhon thoro i Lo extornal obsotruotions Tho nooond chard
ig uood vhoro thore azxo obotzuotion 'praaa_m: wvidhing tho
‘distance of 3 timoo tho hoight of obotruetions "

, 6o4;.4 The uao oé tho raﬂﬁ@ﬂﬂo " lux geid? chart could
bo made for proficting tho illuminatden ia lux availablo
S$hrough $ho ci@o 146 vindoy a$ tho poimt on o solocted
working plamos | |

6@4»5 Ia this the olaovaltion of tho uvimdov io %o be dravm

© on a tyacing papers o colection of i%o ocalo 10 Proporte
iopol Go the diotence of tho point undor roforonco, for
vhich illunination im luz io to bo prodicted. Tho soalo

40 1/10 of ¢ho Qiotence of obsorvatiom point from vindov
vodl in @, oquavalent to omo grid marked oa ¢ho luz grid
chart in oo

65446 Axﬁor %ho ¢lovation of uvindou, provided 1n archifoc-
Sured colutiom, L0 dravm to tho roquircd sealo (as givea
abovo) placo tho oano tracing oa the lum grid ohawxt co that
line ¥ P ¥ (vworking planc) corresponds with 'thev windoty
olovation. The relative position f'xbm th:a roforonce point
ncod to bo edjustod elong with tho Limo By Yo

64407 Undor thio pooition window olovation will give o .
naxinun aren pogoibily admiting light insidos In oxdor to
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got tho illuninadion , count tho otars onfi dot¢o vithin
tho vindouv clovation, To valuo of cach otor and dod
in nepignod, thom by simple multipliocation of rospootive

of ctors and doto voluo and edding them providos tho
posedblo *luz® valuo fron the arce of windows

60408 Mio iréiud m.ll b on highor side ond 60 ‘ROCOGBRYY
refuction znctora aro %o bo appl:tea to hriag domm to
mz'kablo e‘swﬁax‘dq

6s469 Tho pra#esa_ nay bo ropoated im tho rovoroe ordo®
vhon amount of illumination ic knovn ond arca of vindov
could bo workod au‘i:a |

Gmaxo 'fiw nothed 10 vory uooful $0 arohitocto bosompoo
4% S5 oinplo and moro tovayvdn gmpmml ‘bhaa mﬁhox:aﬁca&a

1% hoo only omo drowback that counting of dolto ond otars
oo woll ao pquares aro nocooonyy for cach coludiom.

Tereoroy é.uthos* hao rogcorded tho curmdoiive voluoo:

. plong $X' azio and them along Y azio. o voluon oo

oimotrical #rom P ¥ ldmo for *X¢ axic and U P Muo for
'Y gxio. It has ndvantago of ax;nple addition or pubce
trection of figures to got quantity of lux achicved
through dho oponing, The nodifiod zmx grid chayy, arm
chomm in tho Figs 21,22 and 23, IS giveo hnd2 ehax*fm
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of lun geid chart X on gyﬂe'Sp

UB ¢+ Wdlo uoing thio modificd chart valuod
chall bo doublod and placinz of vindow
. clovation controly and cerofully 40
- NOBASBArY . |

60501 In capo vhen tnilding 1o very big ond sido 1i¢
vindovn provide inndoquato lighting thon ¥oof lighting
10 rocommondeds 1% 0oy bo 4n tho foxm of Horth 1ight
aﬁ m tooth typo follovinmg tablo io holpful Sool for
dosigaing Foof Limding,

- ’j‘ Fonootration | e
gﬁiﬂh in '&3 Froor oron 23 20 25
Bl ' st . _ ,
5111 hoigat (n) 5 |8 |5 6 |5 8
4 500 3.0 505 4¢0 635 4.5
| o 650 465 To5 560 9.0 6,0
30 6e5 5.5 855  To0 10,0 8.0
BeBe 3= ‘ .
1) w o8 a00 vo0 (1)
2)7e Ponootration S {Eui-iirasoil AR seo (2)

23. Looturo ngmmmb ﬂﬁuncﬂoml Am oot of Eund:lxza Doolm™
? CoBoRolop Roozlico 26th, 28th April 1976+, Tablo Toppe22.



6401 In caso of auppiemww artificial lighiing dosign.
| I8 ic ossumod that good day lighting io availablo for 90%
o2 tho ﬁay timo and only 10% o may havo poor lighting
| »qondiﬁionm The ostimation af aupplamww aztidioial
| nghung may bq mﬁieﬁad a3 pox the tak;.cr given bolowis

fho cupplomontry ddshiing Liznturoo azo provided
vhoro in mmh wea’.’x csreao vhozo day 11.5&1’3 is ozpoctod to
- bo 9063‘@

1B 1= Tho Pocommendoed maee of inunma%ica ¢o porfozn
viowal %aoks in voriouvo induptriop axe givon im dho
codo of lighting by Indion Stondasd Inotitutoy

anﬁ, Tablo 95 wm, Louﬁuro programo, “I"uncﬂoml
Aspoeto of mmmg Doian® CaBsBoloy Bnorhoo,
26 ond 203D Apral, 1976, Tablo 8, pps23e
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6oTod Vontilotion is the major problom in any induotzy
rogponeiblo f‘ér ereating unhealthy vosking conditionss
In oxdor to0 perforn any induetrial procose vontilation
10 nocossary,' Ters e vory little work and research
corriod on in this subjoot ond 2o nothing is so Zar
otendorioods Tho 0inplo solution gonorally Focommondod
~ for tho problem of vontilation 8o %60 for oir confitios

© ning" Undos this cizcanoboncos erchitoct hao to doal
vith this probdlem by his ability of providing consiruce
tionnd Gotadlp. Tho provision of natural vontilotion
nny bo oconomicnd golubion if moro and moro x'aﬁcm‘;h is
carriod out in thio 2icld.

6:7.2 Thoro arc statutory provisions faé' ventilation,
Tho soetion of ovorcoroudins® and “Aichting® providon
somo indiroot olus Zor tho ventilalion' problom. o
platutory pmirwwna ero much more bolov tho actumd
roquirement, Tho abgenee of scioentific and Matiameal
dats 45 unsble to putforth the proposclc for ammopdmondo
in the respective aete e only informstion aveilablo
regarding vontilation in industrisd butldings i0 givon
bolov in Toblo ToGe |



Typo of buildingo T Frosh oi% oupply (vime)

Aogsonbdy hello end 28,5 ms Por houwy pod person.
cantoanos

Paotorion ond 2265 mﬁ poy hre pPOY POTLON.
Yorkahopos | :
Iavatorios ’ 2 niz changots

68,1 Tho dooign fLor ventilation i depondond on oupply
of outoldo olr i place of intorior air vhich 1o vitiatod
duo to upcd by pen or nochinds Tho roquircnont of frooh
oir oupply is govornod by tho type of occupancy, manbor
tmﬂ activitios of tho oceupomto ond paturo 0f procoss
carried out imameq Tho roplacercnt 0f odF 1o pocoosary
$0 maintain carbondiozido concontration of oly within
gafo limits on onc hand and provide sufficiont oxygom
content in tho air for roopiration. It is also necoesary
¢o pomovo odours end mainteln ssticfactory thormal '’
onvironmont o | '

60802 o roquircoont of £rosh air may bo otipudated oo
por code and regulotion im tormp of Fmotor ocube of air
por hous® ap por tho persoms occupying tho erca. Tho tabloo

25= Tablo 2; 'maoa Handboolz for onginoc®0,; DPs XVIIZ=Y.
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avallablo aro for tho nochaniecal vemtilation opd no
peiontific s’.nfomatiun 80 Zar 15 availablo for natural
vontilation, o

. In satiofactory dosign of matural ventilation ip
prediotion of air flov pattern based on zenulte‘flabomtow
ezporiments, Moy could give uscful guido-iino to tho "
deeignor, Tho scalcd model technique is ¥ho only rocommondod
mothod for ventilation dedi@‘, The flowv pattern induccd
duo to configrntion of solids and voids, rolotiopship of
‘inie’t end outloto, holght avd aron of the oponing, chapo
end subdivieion of partition mainly,

64804 Tho syoton of vontilotion can boardly bo dividéﬂl‘
into tvo eatogorioo, o) ‘ﬁ'cmraoﬁiva or vind forco and

b) thormal or tcmporoturo Lorcos Thoy are vory offoctive
in case of vontilation of imdustrial buildings, In induete
riel tuilding ortifioicd gomeration of thormed foweo io
aloo o mattor of carcful otudy and attenbion. |

62605 Te soale and magnitude of ventilation prodlem im
industrial building 15 difforent thon the normal rosidontinl
buiddinges In industried buildings appart from vontilation
raquirenont or humen oecupation, it croates largo



i ’

difference betireen externally given and intornally

oreated conditzons, Under this rate of air exchange and

air floy must be" regulated particularly in industrial -
building where energy is consumed for production processee. |
ﬂherefore, the design of ventilation be based on air flow
due to natural elements and where it fails then mechanicel

. ventilation is to be adopted.

6 806 gg ;;thonryith Air Floy

In meohanical venxilation the air is moved by motor
driving fans, located at suiteble places with ducts etga
to improve the effeotivoness of air £lov.

6.8.7 Tho movement of eir can be utilised as heat
corrying medium and offective comfort conditioms could
be achieved by dispertion of heat by wmovement of air.
The desired comfort ventilation deponds upon the dry
bulb temperature end relative humidity: This rolation-
ship is prbperiy éstabliahed\fh the expression of “Effective
temperature"Q and given in the payahrometric charts, . o

6s8q8 In order to use this expression f£or achieving

| com!ort ventilation in industrias the two nomogram.given

in Figs 24 and Fig, 25 could be useds They provide
effective tomperature achieved by air movements under
different dry bulb temperature and humidity. Tho expression
of humidity is in tho form'of wet bn1b temperature. Iho

5 Effoctive temperaburc 18 defined as tho temperaturc of
still, saturated atmospher, which would,. in absence of
rediation, produce the same effect as tho atmoe;here in

miantd an Th duandameumndsncea Aldana 0 cvvcas 2w o
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Y EFFECTIVE TEMPERATURE NOMOGRAM
FOR PERSON WEARING NORMAL BUSSMESS
CLOTHING . "
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3 SOURCE . PP 54, FIG. 30, KOENIGBER®E C ETC.,

MANUAL OF TROPIGAL HOUSING & DBUILDING,”
ORIENT LONGMAN , NEWDELR] . 1875,
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range of tho confory cone 48 ahoun but is subjocted to
havo variations, The Figs 24 providoo tho offectivo
Somporature vhen person is vearing *aormal bussinoss
clothing® and Fig. 25 1o wvhon a person io “strippod
to tho vaiat"s Theso arc the normal vorkiag otyle ia
various industrial procossess

6:8:9 Under tho stotutory control vido “Faotory Act 19480
section 15 ochedule 0f Arybulb ard wos bulb rolotionchip
ia %o be maintain, This rogulation :‘..e' taken ao & napdatoxy
the nomogramn may bo used to lmov air volocity by vhieh
eﬁiae%ﬁé ﬁéﬁgémﬁwﬁ t7ill be within comfort zomo or within
adaption rango o2 conford somo imaido tho industricd
building. Onco the roquired air velovity 1o ootablishod
$hom 4% can onoily be convorted into arcn of oponiag by
uoing follouing fovmaln,

¥

P, 0 Q612 & V0
Hhoro, B, © uind proagsure m'ﬁ/ﬁao

¥ o uind vodoclty in n/o.
(thoro If 15 tho unit of fores expresae& as ”nwtonﬂ and

conotent ao g /ta 4 ) e

608,10 In gonoral practioco ¢ho wind spood and othoy
charactoriotico aro ezpromood in Beaufox$ o¢nlo 'Bhoroﬁoa'o
sho table 7.7 givon baloup Ao computed Loz tho
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#15:

airvelocities ugscd in tho nomogramp in torm qu
foreo ond Boaufort Soalo emd i¢ symbol.

’ n/e®

020 - 0,061

0:50 _ 04306
1e50 . 0.918
2500 1,224
3,00 ) 1,836
4500 ' 2:448
5,00 3,060
6»00 ‘ 36673
7,00 40284

t

6§8gl$ Thie will help in predicting the aren required for
adniting £rosh pir supply to maintain proper vontilation
inoido tho induniriel building,

Tho :érawrequi.e:xta for thic data is tho moterolog&cai
obsorvations Zor vho vind bpﬁeﬁ; direotion and duration,
™is could bo uctd for dotormining aren for vontilotion
as por svailablo wind opeodes |

599;9 Bo

Sound 10 ﬁm_ sonontion causod by vibreting dodium
acting on ear, Wut it 48 applicd Ho the vibration 1%podLo
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In gonorel ap tho rango of natural froquency
inoyonnes the isolation or displeccment rofucos, and acco-
rdingly tho resiliont matorinl is eslootode |

65905 In pomo of fm ongincoring .inﬁ\aetm vhore foreing
fro@u@ncy of machinoe oroates noiso tho solution io aohiequ |
"b‘y' ;iroper designing of consiruction dovellsoy -.vnder éiwh 4
ea.rwmetaneee flnertia bwck“ oy be reeammmae& vith

| vibmtion 3.301@10533 used below the bloeko. -

~ In case of large presag drop hmzmem which cronten
l"acrime inpaat v&.bratwm ma,y bo mounted rigidly on very
massive block of comcretes The maos of tho conerote bo

- mony timeo the woight .of the cupportod machmp Such
heavy foundations®! aro to be isolated Crom the building
btructuro by largo woodon blocks with thick cork pads in
conotructionnl dotailps S

65906 Architect chould bo careful in vpmvmimg: services,
like pipes, #Mtﬂ; condutn otcs to euch naching noeoding
heavy iouﬁﬂambm by flexiblo Joints. In ebsonco of guch
doteiling the machino vould transmit 10180 through thom
and instecd of reﬂuation :’m noise it wm contribu% %o im

6»9{1’ Tho nciae reduction io poeaible by enoloaing tho
pouses in the form of gcauatic_t bax.g ‘ma desien of euch
box bo ouch that normal vorking and eccoss arces aro
proviae& Zor oporation. Tho oncloser may Do mede oX a%oolp

27~ Soctiocn 9',493.;.»(!») 2, Hotional Building Codo 1671
pp VXIIﬂlGa
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EFFECTIVE TEMPERATURE NOMOGRAM
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airvelocitios used in tho momogramp in torm Qf vind
£orco and Beaufort Soalo npd it symbol,

" Poroo Ii/m

volaoc&ty m/a

Oelﬁ - . 00_061
0650 - 03006
1400 | 04612
1450 . 00918
2400 1.224
3s00 1,836
4,00 ' 2:448
5.00 3,060
69@0 ’ 30612
1.00 4,284

6.8:11 This will help in predicting tho ares required for
afmiting £rosh aip anpgly to maintain propoer ;v;;ntuaﬁon
ingido the industrial building.

To proerequisito for this date is tho moterologicsl
oboorvations for the vind spoed, direction and durations
A0 could bo usiid for dotormining aren £ox vontilation
oo por availablo wind epools |

669.0 B

Bound 1o ‘tkm oonontion causod by vibrating acdiun
poting on oz, bud L% i applicd o the vibration 1%00lZ,
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Tao vibration are trensmittcd through aiw, liquid ond
' polid. Tho sound 10 seiéntifically oxprossod in torns
02 anptitude, velooity, Lrogquency and vevelength, Tho
vavolength and froquency dcterminos tho pitch of the
sound end a%hengﬁh‘hy amptitudes Mo intonnity at the
throshold of audibility gives tho sound lovol scalo ox
decibel (az) scaleu.

5@ 9@1 ROoRae 1 Sovu

e Béundg yar%iénlaxly in induptrico, is msjorx
gouxvc of problen and pollution. It is o common clonmont
no intornnl oound crcated due $o the oporations within
tho tuilding and ao o oxbornal olomont Lo¥ noighbours

65902 Theo sound hao Cwo distinet gubdivision onc as
wanted sound and other op unvented sound, Tho unvantod
gound, may be eedlod oo noice, has all polluting qualitiop
" ond needs control nothods. It is beoouso 0f thie ono hap
to otudy tho character and propertics of unwantod sound
and provide colution %Q;raduee or eliminete tho como.

€:9¢3 There is no procoss in which sound ds not generated
and 80 noise is a serioéa problen Gpeoialzy'xn Andustrioo,
It needc such eolution uhidh will toko caro of both intornnl
ond oxtornal noleoo.

609:4 The control ¢f£ noiso vithim the irdustrial cavolopo
coudd bo offoctively achievod by roducing %ho_notea ot tho



a:-"??e.v

courco. Mo machinos used for varioup produstion
prccoasee croates noisc and majoro%ity io ﬁranﬂmitta&
through the £oundat1§n anﬂ mnua&iagg If£ thece detailo
are vorked out yroparly by using resiliont maderial ,
and vibration isclator tho noiae‘prﬁblam is reduced

~ at gource more officiontly. Tho selection of isolators
anﬁ'résilianm~maﬁe§iel &epqnda‘upon the nature of
ganorating sound frequqneieﬂg

The folloving teblo 7.8 gives guldo-lino for
for construotionnl dotailo by vhich noisc econtrol could
be achioved & tho sourco,

ma@ure 0L m&npzacamenarin ﬁatur@-a?‘ Laﬁoriﬁl foé

frequeney o/a - em, isolation 1molatian and '
1450 o §§00 2:50 t0 14,00 Eliminat Stocl ap@ingmw
' - diroot contact
3000 40 7250 0650 %0 2,50 Isolation 15 e¢a thick
o - ‘ rubbor,
T:50 0 8.,00 0540 %0 00:50 20 mm oorko,
8,00 t0 9,00 030 to .40 15 ma corkne’
9500 $011.,00 0520 t0 0430 Resilient Al mm coxrko.
11 .00 tOIBQOO De05 t0 020 mé’c’ Mam T o corkos
19,00 t030,00 00,03 %0 0s05 Bahutahs 245 ma Lolte
dipiiuiion - -

26- Dotionad Duilding Codo (adayted fron fiBo 3)
© PP VIII-15,
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In goneral as tho range of natural f£requoncy
inoroanes the isolation or dioplacoment roducos, owd ncco-
rdingly tho resiliont matorinl is celootole |

.699e5 In come of tho ongineoring 1nﬁaatrw~where forocing
ﬁroqnency of machino areateﬂ noieo tho solubion it aohidvaa'
lby propor &ee;gning of cons%ruction dotailo. vnder ouch
carcumetanoce tinertin b&aﬁk“ ney be reeammnnae& nith
vibraticn iaolatioaa used delow the bleekce-

zg caso of large press, 4rop hommers which oreateo
sorious impact vibrations may bo mounted rigidly on very
massive block of Qoncrete;‘ﬁhé‘maaa of tho conmerote b
eany timos the wolght of the supportod machines Such
heavy foundations®' aro to bo igolated Crom the building
ptructure by largo woodon blocks with thick cork pada in
constructionnl dotailo. I

60906 Architect ghould bo careful in providing sorvicoo

- like pipes, sheitss cénﬂﬁéﬁn otoe to ouch machino noocding
heavy founfations by floxiblo jointos In absonco of euch
doteiling tho pachino vould dransmit noiso through thom
and instecd of rednctian'in.noisa it will contrihuﬁﬁ to it

| 6ﬁ9u7 The noice reﬁuc#ion is paaaibla by ennlooing tho
pouzrcy in the foxuxof acouﬁtic baxa Ehe deeigu of fuch
box be au@h‘that noxma; vorking and accoss arctD aro
grovided Sor‘oporation?_ﬁho opcloaer_may be mado of oﬁoolp

27~ Soction 9«4»3qa(b) 2, Wationnl Building Codo l971 a
pp VIII%IG@
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“ EFFECTIVE TEMPERATURE NOMOGRAM
FOR PERSON WEARING NORMAL BUSSIESS
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TIGURE NG

N BASIC EFFECTIVE TEMPERATURE NOMOGRAN
FOR PERSONS STRIPPED TO THE WAIST .
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renge 0f tho comfort zome ie shovn but 1o subjooted to
havo varintions, Tie Fig. 24 provideo tho 0££8etivo
i:emperatuxe vheis p&érm is woaring %aormel bussinosos
clothing® and _Fig.f 2% is vhon a person io “sirippod
to tho vaist®s These are tho mormal vorking style im
various izduntricl proémarlaes;

6:8:9 Under tho stotutory control vido "Fnotory Act 194B¢
soction 15 ochedulo of drybulb epd wot bulb rolotionchip

io to be paintain, Thio regulation 1p token ag o mopdatory |
the nomogramo nay bo wooed ¢0 lmow air volocity by vhieh
offestive derperaturo vill Do vithin comfort Zoms or within
edoption rango o2 confoxt zomo ‘insido tho imduobtricd
building. Onco tho required alr velocity 1o ootablishod

thon it can capily be convorted imto aron of oponing by
uning follotring formulas

P, O Q.02 & V2

thoro, B, © uipd proocure in o2

¥V © uind voloeidy in n/c.
{Yhoro I1 40 tho unit of foroe oxpressed ms: morrion® and
conotont oo I'ao/ods)

6.8.10 In gonornl practico the wind opood ard othor
charoetoriotics are ezpmaaod in Beawnfort ccolo thoroforo

tho toblo 7.7 givon belowp 40 computod for tho



7%

or other natorinl but shouldbo lined vith acountical
materinl inoides If tho oiso of the machine ip largo
for o boxz thon ooparate roon may bo provided vith
inbido 1ined vith acoustical materiade

6:9:8 In cane of partial reduction of noise spocinlly

of hiéh-freguonbiea in cartain directions mey bo

obteinod by providing barriors or partitions, Tip

parﬁial ocnclopor nay bo tcmporaxy or poruanent. It may

be of ewo aiﬁac, throe sides ox vith or srithout ﬁoy. ‘

Sueb bqrriazﬁ my oleo de troated with acousticnl patorial.

6099 Xn somo of the industrics vhore noise is o ccnmtaaﬁ
unavoidable problem thop acoustical frnaﬁment bacoman
nocossarys ine acoustical trentment related 40 tho
proportios of materials uscd and methdaa of conotruction
adopted. It 1nc1udaﬁ from.iining to muchine covors to
pauﬁall&ng to the room walls, ceiling ond floor txeaﬁm@ﬁﬁaa
Thio is ngéeasa:y to #e&uce the gonorsl rovorbarant

noiso lovol in machino ohops Tio ooirture may reduco

tho noice levol by 3 to 8 4B pf modiun ond high froquencys

6;9«10 ™o aound re&nct&on is alan pomaihle hy effactivo

maintononoe of machino and drivzng eystens and vheels '
oZ ¢trolloy ote. I£, plocos vhore frieﬁion produoeco uozaoa
proper lubrication i provided, it rooulis into roduction
in poiso lovol by et léasﬁ 3 4B, Furthor roduction is
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posoiblo by using rooiliont nmadorisl uhorovoer: poosidlo
(1s06 londing end unloading oroan, rubbor whoeit 0%Co)e

6:9.1) In ovder to Lacilitato o soloction of matorial
indox of somo of the building matorinle taken into _accounts

Tho roduotion oxtornal nolse 5 achicved by providing
propor dintances, ocveoning barriors ofics To moisa
weduotion 10 poooidlo by koaping coursas at diotancs
and phyoical soporation in indundrial bullding (Fig., 5 26
0% thip dicgortotion). Tho diotamco botwoon oource of moico
and ono noods protoetion 10 alngning during the anigad Sino
vhich cacuoo dindurdanco 0f nloops ™o dintanco botwoon
$ho tuo 10 inoroasad {masi avory doﬂﬁlm o 440%ancoo
roducco 6 4B of noioos B

609033 o miluemga o2 diotonoo ond tho troatoont

- poquizod for cuch gourd barwicrc in Sho foxm of groom
bolt or protection bolt are givom im tho Figs 19, I
givos the ncrooning offoet, location of barrior and
oound diffrau%i*&n botireon source ard listomor.

Ge9edd4 Tho vidih of such bod$ may bo bHotuesn 50 ¢o 70 m,
ord 40 %0 bo tmatcd vith rolief vork end plant matorinldn.

6,30.0 Agmpnphoria npl Ads

66s20:1 Pollutlon 1o tho progonoo of inpuxdtios having
hosadud contoninates boyoad asfurad balomog of pardificodion
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1
~onoolzNneE BEFFECT OF  BARRIERSE

R . Fle.ne o

—— . “:r___./.-—:-_..—,.—-._- > 1[;: ‘?\

NB"

N\
Tl ovLIOTENEK,
o) C .
PosivioNg oF BARRER A2:C)

BDROKEN LINE [|NDICATZS THE SAME PEGREE
OF DIFFRACTION |

BEST  POSITION oF BARRIER: NEAREST
TO THE 30URCE .

WORET  POEITION : HALKF-WAY BETWEEWN
SOVRCE & LISTENIR, .

-

3 EOURGE &

PP 183, Fle 122, RozniesnEiesi S Evc.
Y MANUAL OF TR2OPICAL HOU3ING &

SUILPING 7 ORIENT LONL wew!, WEWOELR,
o775 .
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capacity in tho cavironmont. I% moy bo o contribustion
duo %0 natural o’g arvificisl doings of our civilization.
o pollution has unlimitod aveas of influonco and in
not a matter of ma:.vmm but collective and comprohonsive
vlannmz |

"?cuue&on obviaus:lq aoaa not confine itself to
t.ho polit&cal ;urmdimion m which 13 or&ginaﬁesq
Pa&lu%ed air arifto fzoaly Lron Sta'aa ‘o %aﬁou :Ponwbad
rivors mey flow thxough many sdatos: Pollutans dunpod
into occan from ono stato may easily unoheup om tho
beachoo of anothor. Thus, the control oZ pollution
© rightZully bocomos an interstato problen and subjood
of Poderal eantm&'?aa\ N h

6:10.2 Tho typos of poliu%ion duo $0 any roason oFo
eiana&.ﬁeﬁ as ) Aix polluticn, b) wvator pollusion;

¢) Eadiation pollution and d) noigo pollution, IS
affooto ome and all prosent inm this carth's environnens
ard may bo o ce'mm oxtond tho outtor spaco, o

. nature and mm%ﬂe affocts facter ox plotror; diractly
or indireotly Sho cavirommonts IS 1o cobimated that
aboud 907, of tho maso of poliu%ama cmittod as gases
ard oaly 0% of tho mans ao particles and liguids.

2&- Jonoa Kelag ﬁhambora x.mw Byar Ochp °Esmv1.x'omaaﬁal
Hoalthﬂ Hax'par axzrl Roy Puhliahoro, San Franoioco PPR.12,



6.10,3 To addition o2 comtaninamto im Sho atmoophoro

due to varioun irdusatrial procenman, m:xﬁefa‘ "urbm 9
effect®, The basic cause of it 1o formation of invoroion
layor over tho usban areas, The air mass above tho urban -
arcas forms a foathory "urban piume® duo %0 traping of
contoninanto nn_der- the vars m@ré;ien J.aydr@ Thin trapping
discouragos the antural phonomona of redudting ais
ﬁampgname for ovory succonsivo ,morbano in holghts
‘W10 urben plung 10 umiioturbod By tho doily tonporaturc
03&0 of tho placo but om tho ,contémry m‘o&om over tho
urban areas for oot ¢f the dayo end wonthe of tho yoara

6s10+4 Tho procoue is cdditiomally cupplenonted by largo
arces of brick, concroto and asphald, tho omokos cazbon
nonoxida, carbon dionido ote, cmitting from vavious
combugtion procooses otess oy Iicaepc on acourmlating
pollutonts in tho urban plunce. o vind opood hos no
diluding offoct in thio padtor. The wind driZés tho
usban plumo on %9 tho looward oido dbut doeo no$ vanish
conplotoly. Thio io. oxplamoa in tho Fisa 4 for botter
undorstanﬂmga'; |

6010.5 In tho ooame way both‘urb;am:a&uon and industrili-
ootion oroaten 031110@@% mostly ovor tho urban areao and in
pardiculoyr wvhich aro clogo 0 aos coadntts 0O Prooonco

B A pixturo o2 "omoko® ond “fog® Yogothows
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of omog end gotting it charged G@uo to puns royo roouldo
into photoechomical omogs It produces moro harmful
pollutents like, ozone, nitrogon dioxide (F0,), nit®ic
ozido (110) and ntomic ozygen (0)e.

oot of theso chomicals couses lung damngo ond oyo
irritation if orposed to them for longor periods

6e10,6 Kooping tho barmful and tridesproad dombging

quelity of pollution, i% is mocossary to otudy tho

rospoctivo oxamplo; analysis thom and control then for £

Luturo genoraismn to 1ive in hoalthy nmoapheroo The
NOCOCRAYY exporis edviso is uwnavoidablos

62047 Brliodi

6:10:8 Thoro 10 copo notursl raﬁimim prosont in all
forn of 11%c, It 15 o £roo glft of radio-notivo
pubotonccs in thcrourd, air, ond vator on this planot
and aloo ao o counic radlation fron outier spaco. Ihip
15 mach bolou the alarming radiation lovel and ip
considorod ap hnrmlepss |

6420:9 In tho re’cmtﬂ yoaro thoro hes boon mo?e inoreaso
in men modo radietion and inorease in rodiation in Sho
othoophorts ‘ﬁw' oxSensivo use of redio-thovepy ia
to=daye tochmology ond in induetry hao poticenblo offcet.
o uncontrolled use of radiation causos killiag of



24

colla, and damaging ﬁhbmo vhoro ao controlled uso of

rodiation hao a curring offoect and Yoom %o yraoan%
éivilisation. - ' '

643101 ﬁa tiaﬁor pollution and treat:mdnt of industrial
weoto evo of oiailer matura £rom architscts poins of
vious It goneorslly consicts contaninants nizoed m vator
and kille aqua aifo and altara biochemica& compoaati.on
of wator body.

6011.2 o veasons of water pouueicn a0 mainly duo %o
d10chargo of indusirial, 'wzculﬁwg "dbmezsem. TQaato
and oils Guo S0 orrosion.imto vater bodics. Thaoy poy
hovd suopondod matters, aocidso or alkalies, toxie
oubotancen, carbo hydratcs, fabp, groase and oil otcas

6s11e3 Tho nonpure of water pollutent io tho amount and
Sypo of orguali‘: tmote 1% condainss Tho ocomtribution
%o mtcr pollution io maxisun fyom tho mauatria; motons

6.1304 The wator zzollution can have advorgd oﬁ'acﬁ on
8041, around water, traﬁer iido, crops end vogota%ion
and ﬁ.nany directly or indireem on human 11£0.

60,3155 Tho polludion ond waoto treatmond axo tho opocios
liocd dronchoo of Public Honlth Ingincoring or IEnvironm
nontol Raginoorp; honco in any depign vhoro thore axro
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chancoo of pollution tho rospootive ozpord nay bo comoulieds

6.11:6 A3 an induntrial building deoignor, on architood |
hao to otudy ond collact data fron rospostive spocielist
rogerding tho prcbiema o mwa;-xaa. uasde, This dato

ap hints for industrial wasto :l.maatmmn%g given in

' Fige 27 are holpful %o plan tho pz-avmwn in m industrial
dopigning by an arnhﬂ.fsen% |

Oollaet %he Xonowmg :mfomats.on for asaeeamaaﬁ
mmmwm m‘ea pmmiow:

1) B“mdy the comploto flctr diagran aﬁ' dho mduam
and oudlot points of meh vaptcs

2) Chonmical ond blochomical analysis of oach smoto
and combinod vasto.

-

3) Accaso $he volung, quantisy duration of Llov
aud naturo of uvacte from cach process.

4) Anndyois o2 tho body of vator likoly to roceive
tho cald wootos |

5) Study tho wso of tho wator body %6 bo mado on
aovmmm dirvections

mnm i1l helm in doociding tho qualitatwa and
quamma%-wa mweﬁa of mamema vantes ™o e:xpamo
advioo is nocenoolys

29 H00lyc EsBsp Datis Book for Civil nngmearingp Donics

gglg ;L} Jobny Uilloy and Scma incs Hov Yorky ppaebe
Q
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ung Mmg ﬁmmnﬁm W on tmmw OVOR () Ol
seddntsme An fpohitoet ban only Sho pelo of dungtenm

in m«u drdenteion, fov ¢natary dondams 0Rd A0 %0
oo o Cenmobip oo Bdo desues, In oondion M&:ﬁm&m
on avebatoot ko fo played o velo oxd ban predescd vosllore
gal mﬂ%; ga hio peafcapleand oeitos

s 2 42lonteind goddoy of G0 mdope=-dowold Ao
ofeayo Geecd uath Oho matienni, atolo or poglennal
prariilelioq

3 an bondo digRameraos hotuoon other dnduntelion

el Shn crainnorfnt ARASEYe 400 A0 Rocds groatow
gAcr1dbaiity Ao poclesticn opago ol ovmleation of phynland
gEnco sonudpcraine. I6 obadd Do fumotdonnd ol matlon-d
3n ovary 4eob of 480 OpC3C.

B o onpdacoping Apdesteics opcly neotdy, teadlon
mandfel mw@zasz bopes oo pogudecento vidd depont ,
- pon tha Sypo ond udoo of peeleaty opd ogpostcd copaeilye
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5o Undopatoniing £loy chant nrd procons Yayoud
ia of roro irportont to cogoso tho physisal plomnies
roquironont by covoful analysis of pyocoss into smaller
irdepevdont unites ‘

Qe Ac@wm to tho a?.qa; onpaeity and sopvicon
noefledy tmmwt fcmiismoa aro ﬁaﬁoﬁmm, thich
f£innlly p:*avi&as aluas oy bu.y width, ablumn spaeing ,
s%ue*kuxm aya'acm ema in%xwola‘h:lonship of pz'nduetion
w& amum arongs | ‘

"7@, ‘Study various foctors of corfition aotimmlon®
secosding o tho irfusteinl procosgons.

8o Stully tho factors dus to vhich oecupntionad
onvipermant ard 'wolcsaaa& cobalonza Py oceu,

{o-
% Tho wwogﬁm ard Justigicntion of plovmnad
lagout, £loy, soquoreds 1ighting, ventdlstion; souwd
ard goparation of bulldipg or closomons ovo €0 bo vord~
gicd by pospoetive oxpopts..

10, Inﬂus*hr:ia‘l’ building shounld bo puch vhich will
. onbanga tho iorddonpe withoud costhotie polludion,

1,  Tho poldoy for ony irdusteinl donign should bo
bopcd on nierod-lovol elgcumntaness, ndhoroing ¢o nationnd



oﬁ- stnto o pogionnl policy Leamo work, For this

this study of Zollowimg foctovs 18 RscossOrys

(0) Econcmic footorss (b) sorvico fuetors, ¢) elimtie
gnotors, ) Statutory Loctorss

2, l\xm?a&e onch of thom fow mzﬁ musﬁw tindor dosign.

36 Study %ho 'm{«: and procons chavts opd diogeorg
propavcd by tho produvction o Industrinl Bpglnoor, apd
endorstond Sho £ollowing§

(0) In Cho £lov pattorm ofenight, sorpanting, u-
shoped; civenlar o cdd-0n3lo. ]

ii
»

(b) Unt typo of volntionship in azmpocted botwoon
1) Roceivipg storo, {11) Fimighcd atoro, 114) Lobrplention
1po apd 1v) Asoomdly 14230

| (¢) Unferstand vorious positions in the procoss
s;hm:t' whoro 1) wé&n%m; §11) Tvansportntion,

Inspaction, (iv) Dolay, (v) Storago amd vi) Combincd acti-
vitios tako placos |

(d) Unflorotart ¢ho fnfustsinl bulidimg conoopt
by obriytxs 4) omtyy of oy matewinl, (1) proccss
0% PrOCOsBOD; (114) Zinighed preduct axit and iv) lecntion
of various powvicon ik, tvnefic, romps ned otaivensos,



«8%s
logkera, Csotriaity, onjincosing dulldins, wolfavo
budldirg, ol opcodoliocd; ooy ard protoetion
sozvicos, | |

(o) Ansono necording to pscﬁamm Muatzinz
precoss oF mo«aeﬂcoﬁ ubnt tm oi’ mnmm cmﬁ
indunSeind uwho lmolsr %o bo,

be - Accovding to tho flov amd gsoquepeo dotertino:
- irdustrial building concept Likod (o) singlo stowey
(b) boleony: () boscmont ox (d) mulsistoroy.

5o  Dotosnine cecordiny o £1caidilidy, ozxpwﬂibilmy
ardl Sypo of componont o bo preduocl, tho ypo of
irdugteriol structiwo to bo polested kol

(n) Flot voof; £Int poof umh Eﬁm%ﬁ'g high
bay £1at rocks

(b) Goblo ox t¥uss wood, goblo goof with romitor,

high boy nill voofs

(¢) sav tooth soof, valloy roof, bov ptring
mo&' Y . '

6o  vorkout She aven requiremsnt for man, rochins and

Patorial booed on ' Produstiont or 'vork comtpots

B UAC, GoamGy dobe g omll Gromsy Bobo PPe2b2s 5830
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peineiplos for tho irdustry to bo deaigned, Meehanioal

Bag! oz oF Production Engimcoring Comsultonsy o mecssaz'y 2
Thonddotosming the avoa roquizcd for produstion boy, '
awniliaey boy, b) Topigy tho oimos o oult to the industes
101 gtrusturo bays, and ¢) Dotormimo ¢k vordous vowdieal
airomsions bascl on mans onthosopemntrie dntdand it
offostivonoss in pullizs asd pushizmg. (d) dotormino type

of floor nodl its maturo %o posfosm all tho procops oporne
tiong. (a} Detornins onclosor voquivemomds aftor congi~
éeéizzg the oponivg liko lagge ixdnotsiol dooro, virdous

ont strustural broelngs otee in niwd, |

Tho omelosow 1o olso govosned by eiimntice comgidop-
ations, vislon, dust ciloolen ned poino olcmonts. This will
givo tho dosign Lor clcdding.

(£) Dotornina woof syoton aeccordiny So tho woilpgnll,
$ypo of masupal 14gkd o bo plommed opd léaat;ms of
preduction bays in tho ombire imfuntrind pépeetuzc,
Provido visunl :um €0 avoid tho offect of 'elaustro-
phobin! 5 ab pormal oyo lovols

s Lied cu‘a tho swiliosy in¢rontenoturas roquircd ond
lecato thom ot suitoblo placon aftor assosoing Gholz
guxstiony phyoiecd plopnips zoquireionts.

8. Dotormalirs wolford ‘mmmmms cocesding o
homngy comcs:icmos cmﬂ gootors ¢f m&e&m ctinulanio
gpoelnliy tho hoolth axd aecidont hnnowdn.

X R&'f. akbwa&'x &85,



PN P

Talto tho guidolimo £ron tho FPnotory Act 1948 Zor
providing such structinos Provido coednl oxd eoraveind
sngrogtzucture 1ilto camiochs dop'ty post offiecs, porking,
zs«’-aim:ag ‘achool 'Gmiﬁoﬂims emh apd. honsinge

9(&) Dotamim i:mo 93‘ %mzmﬁa&m acqa:!ecﬂ. am p.%%&a
: m zw poa smm ﬁcqmmts of tho sOm0, gaa* omarml
‘ﬁsamsmt eys%em

Ab) Dotosming imtorpnl txanspord syston afgor
duo conauldation with natoslnl bapdling cpowd ord preduce-
tdon aEginoos,

10, Dotopning tho proticesion ayston soquired noeoxding
%o tho irdustrial procoss £rom mainly cordition gbimuinmio
(iveR.

{n) Provido 2iro protcction, tﬂaqmﬁ;blya»

(b} Provido polombiflo sloxcgo opasos £or ollycplos~
~ 4vos axd ghondenls cocosddsy So I8 pocexieriotiong,

- {e) Provido wosh 'mg loghkoroy ovonnils, mfo@
‘ oquiprante ond ahalﬁs mmm %o ths gddminiag
gtinulanto. |

(d) Provido ompomsion joimds, woathoy seals, lcod
~ linipy o%s, whopovor pocossavy (spocially for
rcdintion mm)a

(o) Provido ronsuvcs So ymtca‘a proporty by provid~
iz (o) boumiary wall, () gatos with chock,
,(c} im0 officos, (A) obpood Lighdinz, oxd
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" £locd lightimg, (a) various typos of alasns
. ord doteatorn, (£) Groom bolgs:

’ (11) . Isz enh&evmg be%ex- trnx*itn)& coixlitmm sdopt
" oma, ehock thon, nintmun soccomopdations 3 of I8 Ceo
. Low (a) lightirg ord chock by tma.,tmmsy proposed
in this dissortotion, (b) for vomtilation cossult
_e3pert a3 ro apoeific infosmation io ovalloblo in
b i) Codos a) Mep% m:!.ao eomm'ul mﬁhaﬁolosy Rivom in
| th.is disacm

(o) Mopd mothodolegy given in this dlasepdntion
~ for ouovonoos cbout hasmifulnoss of Pollution
ond ixzdwtre:&al ma'ao asspaacﬂ.a I$ 4o aloo
socommordcd thad pospeotivo ozzyasets mmy bo
congulicd during Sho plogminmg atoge ag o
procontion and no coryoetivo mojors nftor
Ploxniss.
(12) By using tho owrvoy forcat, fow aagesomant of
problan of ipdugteios dns to ipdugteinl p:émessﬂs » LOF
providing avchitaotural solutions updor (n) xalnnnim
ox (b} comstrection hordssThin susvoy format vill holp
. %o otedy cmiotiss cid proposcd dosigm problana o bo ‘
provided vith apchitootusal solutionss Bog.FPigure No.28.

s 10 om hcdio otSarms nedo by em cuthop
S brisg eut ¢ho problems of imfustrics rosulting out of
tholy procosses and boy <o provido golution to tho dosgt

\
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capacity of an architeots |

- Zhe aralysis and suggestions recommended is
sxpecw to prove useful in plamning new factorbs
or providing corrective remeniies to the existing
 one with special reference to engineering industries,



094

TiiTunination

Vicuol task

Glaro
in luxe indoxe

1) Cacunl oooing | 400 28
2) Bough task Uith largo dotail 200 25-28
5) Ordinvary task, metium detailo 400 25

4) Foirly sovere tash, omail |
details. {og. draving offico . 600 19-22
. sawingy o, ,

5) Sovorg, prolonged task, small 900 16-22
dottillo (colo £ino avoomblyes)s

6) Vory severo; 15@915 cd Sookg -
vory ocmell dotailo (Cogs gemy  1300-2000 13-106
mﬁgi:gg, vory omall ,
parto

7) Excoptionally aevore taslk,
vith odimto dodeiles (‘cﬂgi 2000-3000 20

trotch and inotrunont $ I

A———; Ao e tipictisiatel i s - sl » - i

Bourco 3« Kocnigoborger OsHes Ingorcoll T.G.,
layhot Asp, and Szolodoy SeVsp
Qmmalw ) diagg‘ | tgéficgllhwsing and
suliaingte OTi0BV lOongnan,
Heoyw Delhi 1975, pms&,« ?
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Go

ono of induotry ard yoor of eotablichnont.
Hono of pivduot produced, vorklozco noeded
and thoiy cducational standard.

Dood Zor opoeial atorage of rav material, sorap,
vasto as Yoll an finitohod producds,

1o tho prosont aros cufficiont for your 10 yoar's
pregmammd? Baaaiit gervo your purposd uithout any
altoration, modification eto? If yeo otato vhnd
chodgoes you havo nado?

Do you noed: gpeoial handling oquipnonld?
Docs the protcos produco ash/dwot/Cunaes oF cay

N othor podludend?

Ta

8y

9

06

Avo tho phyoical dinmonciono sorving you bood or
ao%? (vish opoeinl roforoneo %o hoighd, tighting
vontilation, Llooring ord roofing 0%G.)e |

Axo thevaﬁniliary oorvicon adoquato oxr proporly
wnod? | |

that 1o .the poliecy of Sreating tho imdustrial wasto?
Vhat 40 your maintomance 5cheﬁule_p£'ﬁvrk placa,
ohod and currounding?



' B.u l‘asploynen‘k interviouving, topving, oxamination,
practicnl asaignncnt, troining otos

2o In plont modical soxvico, dispensarios, firot aid.

3 Confoxt working condiiionn Polativo %0 hoat, light,
© ROL00y humididy, dird, dust and fumoo,

4¢Loekerm and toilete sncluding vash roono,
Se Fbaa aerv&caaa
[:® Soecial and Raaroaﬁional facilition and aronchs

7u Swacial‘aarvaoﬁa = Poot, Bank, Umion activition,
maumca Progromnod; Sox and la@al mmo

N3t Smee uill bo aaizc}mima according % nunbor
of cmployeon in total and in oach ﬁivinion
or faotions

2% or lqon Ona £iroi-oid otation, %wo <raincd porsons
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