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Eros thnke are due to a3.1 those iaho have 
direct or indireot1y given author mom au port  
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arohitoct ia to4,oa to dooi a building  

baocd on bucian tunct1oz, &uU7 	tiono t d hio 

aooio-c*az3 roq4 cz. The dooms a+ lutiont 
o ocL1cod on ' ? ' aotivttioo+ 

. 10 in4uttz70  Oven if it a tidor rye of 
prob1orno of todhaloa di3cip3ino and corn 3.o 

t o hip botttoon Its oonotituan eo  to also one 
I 

of the 'S& &' ac ivttyD hence rh3 the industrial 
problem may not Do €o3vod by  zi ørchitoct? 

Roro is an ctømpt in thin d od o to 
otu4y ttnd QO) O pxob3.erna of 	 DtriQEo  tiitb o aetr 
roferonoo to iainoerizi  iuotrtoa onora od duo 
to their pr000r3oeoG 

o dtroortation is haaioslly divtdod into iO 

cirt3 tho firot doal Iith tho probloAo and tho 
locond 4 ca3. tiith tho 	 toctur . øoutouao 
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L34 tenet oo a part and moo o C contotponu 
life and, a s ottoo cone do c ao to 'Xndoz# of the progroso 
of rya 	I £ o bocaiitø0 'th.oy bao aip.o vat potontia 

oconoido ftporcanoo at thou naUonai iov&., at tho  
"ojona3and o O c t' o oCa o" "e1 of t 'orkin 

. *1 	o ,' OiQQ at national Lool are eiz 	aohioro 
UniZo planned izthiatialiaation for ovor all bo ofito 
I3i13 tho p2OOOee of i cam ai of Ouch polioioo t' tho 

l jatioa taboo placo ¶ ho 	ntriWeation and ~ar'baatoa- 
'tion taoo plaoo ho indnatrislioation and bmicationo 
to thor p .ova to + ono obnaat on ourounc1th, a oao by 
tm of oanaiong It it IQ unlano4 and zockl000  

an xitation o di. dtor for for orvo Zt alao ooUaotivo3.j 
spoil the oar 	ant o. and t'amt3f ma into ' ►o ff 
ttiiUgbt 'o ' `o 

Tho very fact of ozpaneion of city areas and 
iMurtrioaD alofli3with parallel :lel o b of pop4ation 
Lo loadin totra o 4ioaotoz' opoilin the environment and 
altorinc natural. 0000yotorio a 

tubo O t1. o ' Z duatrial Building and 2acto . ". pp 6, 



1J04 Thio loado to the importcnoo of plate and policy 

e1v&n for , enorai proareoo of m*4nd te pol±oioo must 
bo baaod on to achiovo ocoua .c ,p drone, r ithout no octs. 
bnitexian aspects* The policy morn, an a, team, should 
. cotoidor industrial and tochnoloicol problems to high 
ootoom0  but ne.ocUng the humanitarian aopoote of it in 
tnvitaiiqn for disaator Thei are to be. ioolzod after as 
'tip' o for the anticipatod ,mood 0 

1.21 The indiaa r$ which in a pimple or comijen ro do 
ship of input,, proceca and outpu , tihoro labour, trnciinoo  
zaatoriel and ouoz'y ao couLbiflod toothor to prof co, on 

of omic producto2  It to a technical and opocializod field of 
tIecIauicea 	noorin , n.nly, but coordination tiith - tho 

architect in alto beneficial cnd n000searyc 

16202 In the came v' architcoturé to aimed at creates 
special envirozunont for zuankind0  It to an art or science of 
buildgo  structure or distinctive style of bui1dig C orta 

an idoo1oica3. and oiotional influence  yopocific foma of 
ito ctructuro and cbaraotov of cpatial oranioation, that 
to by raoano of arohttootwal 1mgOG a 

R, o  'Pzacticc 1 ant Layout',  . lcG tr Hill Book 
In,C,. I3ou-  YOBi, 1965 0, Chapter Ono  

Toim flnnincTot 	 in Hot Oita tco', Ttir Publiohor, 



1*2,3 	¶LhOOO ddiUittOflb aoCOpt the rolationo ip bott oon 
indiaotriA3 .'coon and human conronicaco as BAs' ootoorod 
common goal for its deo a on the site Thoroforo the 
Loam of a zporta .ice policy make z, for any thot4'ioi doon  

ohouLd ineiwao tho manor card a3eoflio archiloct. oy cii ... 
on.tu'o the p 'aioa3 3enntng r d al paca Utilisation without 
he uai £zamodiato or Zu ruroo da or to human cwironniont o 

1;030. 	In onroL my itit involvoo a compiaz r0000a 

a' ' to 'action bot Won mane matozio1 macbins, monoy and 
intnci.joiint to proAuco OCoflOQCa produoto Thia i .toraotion 
ttoy by ocUod as on i spa . proceso6 In poorziz the 

t uo ria . procoos oortain obto ► in the iroCUato ourround- 
i o and otorna3 c 	ent taro p1aooo cy ccoato crtii 
ftoia onvirorimont and a3ter^ pdioa2. ioriin Condition►, 
according o the proeeoc involved in it 	o o3io 

o oo t has to b taken care rthilo plate iMuotrioc by 

an architect an4 p]anner. 

1.3.2 	The architect is not conoornod tr th the tom cal 
details ofindwtria3. processes but he has to study the 
Facts rosu t n out of thorn and coo that necessary measures 
have to be to on to +gnusao rM healthy torkinG conditions.  

On tho o hor haM to ohu4 not think o on osc noon 
o' biolo ioa2, balance end control o pollutionp t also 
oppose the aesthetic pollutio 4a Thorooro the scope of  

+O ubo 	Ia4UOtria1 zildij and T oto ' o, .MyhttOOun 
tl FOOD, LOMOl971c pp.6. 



na 	}.tact in i ioti'icidoom io gox aohiovin oo 
ox 	 a.tby yicaL tlarking coridition=rational uti iaa- 
tion of 	 71 ootato, contraói of pollution vithi ,rte 
in the ourrounding nzoaa and eotboticaUy ploaaing appoDt  

I 

fro 'o , r the pri ,y duty oen arobitoolIs 
to pa ovido t?itb oatiofcctory and condfloio pbycioel  

	

roting óônditiouo vithtnD end to oaf oau 	tho natures. 
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onviroat f' 1 Cti Wb3Z000. No eo a I1odiatowp 

c to plod for such o ooti o control mot iodo to aci ovo 
• hurr convon onooc, hao to dual with zritbini tho bold 

codoo taotory lags and ecto, and o'er ,y ca1 c onto 
iotiooV, in ooh. dóoijn. In othotiordo tho role, of an 
arohitoct in i ot iQ not only roraantio oaf but a 
vital nococaity.o5 

]o5o4 Pan tho tbouo dies ac onD tho obJO*ftVo of thin 
d ouo c Lion is 	undootand tho pz'oblo 	o tod duce to 

1 'nt ial rooe000e ( kin ilttntrativo oaiaplc of ong+ 

moor , i tnt ) and ceacity of an erohitoot to provide 
oolutiono to such oblorna vith huzan codor'a$iono. 
Zoopij the sco o of an crohitoct In mind the author intondo9 

to of 4y the p bb xa croatod in o moor n mot by 

T Oubo O. BO a 1 o Induotri l BuUding tad Pttotory' 
Architocturol Prom Landon, l~7l, pp. 6 



Bch ph] . 	,infr8struoture, aM working 
oonditione are atre4 earl lift of the people work 

0 ffscted.  

1.3.5 Was attempting this author is fully aware of  
hia lirnttationn and ban nuggeoted experts consultenoy  
wherever required or neceesar, It to an atte*pt to give 
instt6 of the p b•ae of industries and g:6e33nee to the 
a'ohftect to provide ]utione. 
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Uo happy aM onJoablo 

aftv tho invotion of Otoam e'op Intogua COrnbuWiOfl 

CUSMOO as t:oU aø diociol oatno0 haø alvou a cinctoto 

courco of potror to 40,0 for tMt'ial 4070109zaoa1. In 

ho Oubsoquont years thoo old iotho4o havo boon improvoi 

a0hiovemont aogaro 

in lho o0ot Compact cia4 cDu2000d 9oa0 hoj aro 

140nUglod co 

a) Attiion 
b) VacionD 
o) Conbuotto 

uoo of th000 pz'000a000 to pro&Oo any prothu 
porzaationo aM coab1nattona of to abovo fivog in 
vaLctc3 WoSwUona to obi4ouo0 Vioy c?o 	ainod bolovo  

6,6  ;;;;: ;;: ; 	aj;, 
cc& 110c 	narvor floti 	coz En 

19741) Ohaio?.l 



2,t.2 (B) MAMMA 

it to the pocoea in vhtch ft vstoril tcrc 
a1187 duo to fxiotion and/or rMiflgt in Ols Phyetoa  
chne takoe PUOOV  vhoro waterita of iogor oie 
n4 sbapeo £0 vod*od to manor ciao and of roqiLd• 

Obapoo 	be uacA in .tor pz000cøes of pz'o4uction 
or as a Zinc1 ProauOto it is 4004 in MMY , inaustriee  
rhero the prO000 domsWis on3.r phyoic4 Ohoand flO 

cho4caZ action. Any induata la Bchtho attrition 

me duotv iMUmOX4O* 
19 

ho proeoca of Btion is uood in moot of the 

oront fora (Rot. AbiG ro04) 

It is a pz'oceco in which Uq4do aro cbaigd into 
.aaon at ordinary tomporature or oven at highor or 
1owor 1ornporattxx 04 tt my be or mW not bov  a000ciatod 
iith dutlerent pro emtro car di tione for acceleration of 
the r000co 

It to one of tho poc000ea in WACh ramovol of 
rnoiou'o to Bono tor 4ryis or me, an roq4roiioDt of 



a 



• . 	Y 4 	• ! fa 	1y1 ■ 	■ . 	X r. ► ♦ i I R i 	w ~T 	A 	~" ♦ 	a 1 R 	'1 . i1 

a 	a 	a~ 	o.~ r 	e -~, • r a r. • . 

►o aMos 4c chop wont ihici too? p3coo o1r 
~. 	~7 	't •. 	f t 4 1 	.t 	♦ 	■ '. a St Si 	a . 	# ."1 e 	1 	R T T . ~J. 	+t r 	;a t A 	s Y. 

moo:: a troll. d oac atnot b 	on a t,cndo 
co rco o otior 	r to ndti.o3. 4 + o, 	30 to 

o a ,bao uonc oara oa 014 iio ado .hao boon p 

~.r ..! ► a` - 	r•t 	s 	~Ma v. 	fit._ s 	.'+ ♦ 	r7 	.~ G 	•, 1 	aA 	r' r 	1 	4"r. 	N?t 

,•s 	y 	Xe 	+ 	i .■■■.t~.". i■ 	k~ •*r*:e 	a=t 	r, •rat~.: sated 

_d,+~ .•':: 	N. +•• 	fsa a4 •ap4 hae !e et 	l.e 	• 	- s¢. Rse 
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40alif od 00 (6 

a) A iiiOf# 
b) VapOton, 
a) omb tiono 

I 	 o) .3OOOOiOD. 
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20 .2 (a)  
Zt to t to pz000 a in tthtth io  Lori . toara 

armor due to frAotiozi a /OX iIiiIa Zn )ito pbietc1 
oliae woe piacoo uhoXO matozbiai of Zargoz oleo 
and 	 du od to aior also and of roquLed  
ohipo to be used in furfroz' processes of pr uotta 
or as a ftn.. iota It to 'sod in 	i ustspl a 
u 	to process do o only pbyaica► coo and no 
ChG3tCa. action0 Any indwto+  in tthich th tritton 
proceeo to a enc3ivoZ7 adO$$o4D ; vos out colid pu ioioa 
of dttforent olsoo and abapoo or on ao small that may 
not be vi. 	to nakod 070o. zoyaro avnorEziiy ,'oupod  
as duaty i t oo 0 

o prococo of a'  ion 10 usad in most of the 
± e • c r a , 	n.: ~a~ " m a 4 	_ 	n.0 1 	aerF„~r R: < z : 	e ~ 	-c ~ 	: 4 ~ t 	_ ~ 	~' 	.:• 

t dnt form, (ROf O Table 170061) 

232 (b)  
I t is a proceas in ubich liuido arcs cbanaod Into 

gaoo at OXdLinZ to GtUXe or oven at 	 or or  
1.o ror tomporatu so Ito may be or mnr not boo, aecociatod  
u .t cUUorout prooanro conditions for accolora ion of  
the p coan , 

Xt to one of e processes in rh oh rare., of 
to ro to does for dryW or as an ro rOmont of 

the industrial 	caoo* 
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3. catie- - 
(a) e 
(b) IflOt 
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circular hobo. 

proCol3GoD appliod to notalet  
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Prooeo8 SOOPO 	 TpicAi Uso 
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Open coot? 

8p1the,koy 
Dwour bQ1OQ4 

Load or obort WA  

aM ohapin 
of eoOe eeotiona3. 

largo and omcLil beh 
of cam 	GkISPGO 
Small to rnodium buit 
of cornoz ohapo. 
Sall paxto of o' 

fmorroue wotoic0 h.th 
tin.oh and eoauco 

rnonoiono 

Zaohino fraiao 
ocotin, covora 
Tfarbino b1a800, 

1to1d 
irnpo1boz, link 
partoo  houcing 

4. Contour 0  4jfl euzacin 

o Dop dmvima LGQD OTIL in thin 
tzaUo 

6o  DO bdin 

10 biUi*' 

lovol. bode. 

04p0, oontaino'o0 
tubODO 

rivotc 0  OtUdDe 

901 000 joining 
and bizehing 

eoiozia3. tom in bongtlk tuboo and various 

9 Prooioion firdohing Rodeo  boz'o, ooro 
aUZ!Z0QO0• 

10. flobbintj 

Oo*o / OofliJmO 



flachinotoo] o bed 
piatoo0 

Sal , corep Ti'} alc 

ltohor0 Sao 
tterna ec0 
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..' stn Pxociaion tinining  
Jig boring, • ;o 

 
Qcoaont and outD- 

ing 
 

off' tr c 	ion 
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xim Standard a a 	ue 
for flat ouraoing  

Proaeing 4,o 
 

Pr000ingthin 
boring to 3 

15  P.aintng/ Production of flat 
#pin ourfac000 

7o 8ifltorixi c ing of parti 
.o udor proocui'o 

end heat* 

i8, 8tamping 	Q=Uty suction 

190riLng an Lichiuo production 

2o* te34ing 	Joining Of intala 
by fW3tOu0 

..gb grada ti ..ohI 

fto=s and fiztu.reàp. 
soar botaing o 

put curtacoa 

f~ ;,. 	pis re- c 	ease 	a 

o0: mono P 	•oor of Daill v B.Batefordo 
Xondon 394 blo ioo605 v pp4!590, 



Vaporisation 'tion is oormar adoptod L corntcai inth w''iodp 
• p cosO tnduutea and moot of t bnoouo .qua ios 0It 

to psrtY good in auginoorixig industryfor drying  and 

fin's iflD O 	prOduot 00 part of appØaX2nOO O*tnooø  

+hia in a procoac tiichr omit . `riaoa and thus croato 
problems for the interior and cztorior vor U n conditions  

and also for an inuatrialbitdin 

Conbuatton to io proosas of bintn and to oa anoi?o 
ucod in v'ar.tow ntuot oa, In 'chic prococa fuel is b mod 
to p'oduco poi or tor,tho prim inaer. in somo earns it is 
uoad far boating end cooi oporationap trithin t nd tom. 
procoac itaoifo moot o indiroct coati isz uirod In ''rn,r 
iotria p"cowQO which to poaoibiø bar duo ' co t' etion. 

it 

 

is otonotolr uood in ootaZp or mota zr coa. 
induOtRuioev o ohpin and fozyjing of mote. to rontrod 
o no It is also card in aheacaX and pro cone  induotr os 
dalr and in ,+ r, moot in. all ifldU3tZuLOBo  

tae 

 

fuol uad in c0tbuetioü pr000so, ti1icb Is nor  
po oot bwirjo loavoo out  wburnt by o d oto liie b .to 
of carbons  carbon aonortdo Sao end producto from Lizpuritioo 



o  the gUci ziC abu at trprcthor, are ha taor 
oontw 	t e cnd oaueoa atmooiioric po utior In cacao. 
ihore V027 	to3porattwo is reuirodfor pz'c coos and 
it is aioired by aanbtion and was nitro on cats o en 
of the sir to conbino Into itrLc vhich further o x .dizoo 
to form utroon dio 4o - one off`. the moot troubiosomo 
OOUI )0fl t of air poiiutiono it irritates the ayes cad 

aflfl*0f8 t bZflnOOO# dDnatJOO  itogotation and Cont 	to to 

potoohc4ca3 czo 	o po3.utonto of combuotion process 

ov m damage proporty, tri i ].i. 'o BOA domootte l f'o1, viol 

bilitj WA atit Cp po hoioicaI o foot on him and dasago  
hic honith 

in ch 	p ►coon tho C►QflGO in%fir atozicl Is mainly  
duo to the reaction Lion of oetcal owbo*=00o p2000nt or  
iiodioo4 it artnt the int otria1 procoso ie a000lor 

Lion of Procooa could be achieved by chning tompoz'aturoo  
p O0SOo  vacun or 0003.in or in crious comb Bono of 
the ab oo It b&.po to iobiovo spood n production  
bottar and pvcd proud, 

Zt is imonly' used n mot of 	 chomica3. oninoor  
in a# ottraotto or rofininj i ust ocw 

it oroatec ga0000 turnoa irrtanto and poisonco X^ 

also oozozi2r ivQD out lra jiantLty of industrial unto 



pj 	r 

aM ca.uoos " tor rind aoi3 poUntion0 '" to pz'ob1oz o f  

ooioctirg bui4th utez'ia10 roaiGtatc to tho 

choioa1a. and to opocie rob1om arising duo to thie  
iMuotriel.coca ono 

~ 	 t 	~ 	•:~+ co~~ r-~• 	to 	use - -ee 	ar 	a 	cs L~+i 

neGative Tans am eonibz11to the 	uatrie. P 00000. 
r jor roqtix 	t of thic p cove to cLocciica 

aappr of different VO)*tijOD .o oiootri a13y +ham 

oubotC coo o eaao8 a definite e diro ti©n of iOVcient' 
aithin thoa, Ibic riovomont of ions Is toed in the inthza- 

z'ic1 proc000o 

9 	! 	♦ 	i4tY1 • 3S - t 	F 	N 	(1 a A t 	• 	t '~ 4 	iL k. 4 	A 

pZOCOBCODcud in D3rtiCta2 in the onalnoOZtfl inthstr7O 

It is otont3vC3j uoc4 in o oct patic uorY o 	.' ni 
ii am ionisation Of te0 

It t,ee out fins, 3xTtOnta, poconouc . quiff 
snd .induatria3 uaotoo. he protection aaainst Ui1iood 

of electric chocksobort circuits are n000aOaryo It 
noedo diftoreu typos of liquid rcaportation eyotoa aM 
odbb pumpo and tsno0 for c tic+ t production* The 
procoü0 rr dQztto eai1iary faoiltioo duoi60 zM~ 

Lion plant # ion zcheor or dot ax ication plantb In order 



to inøpect the 1po4uot, for it n quality 0 it toed ti d7 
bright 7orkoom so that t tro in p tirg process► 

could be zeconLeed oaei ro ¶&o flezibility of electrical 
oerviooa d ebookprootnoee i the importent factor of 
pz'oceee u c& ttecto rhttoctuxl 4eoign0 The corrosive 
acid vapouzso manly iv'cn out during the .mesas, rejects 
tho use of stool as at otural members but favour concrete0 

Keeping ob3ootivc of the diosertationD it becomes 
necessary to narrott dovn the range of processes to match 
thO Deeps Of the diaaOrtstiOn0 In doing so classification 
of industry is nocooóaz ty tihich rte could be narrottod. 

hA 	+ 	0. 	-Z 	T :. 	r 	Ai °. w. r s. f 	• .' 	_ Rl I! A 	F _ s E. ~'►. • 'r. 	r 

i lhotrieo ctccoz1n to the Soso it io coed for* Thorc» 
`arc; an attempt has boou iz4o to oaaeUy tho £ndw3trioc 
to suit to arobtoctural dei from the various  rarious typos of 
clasoifioat&ono 

o most cnoral e seifica on of two to done 

as err the oo ica ehxacto otiba of the basic iMstztal  

produeto j may be an% (a) Basic W tf (b) Oozirioo 
i oho ('c) consumer goods iduatry. The other method of 
o coocatto 02 the tnuotrioo bo baoot on process involvcd  



in It,, atct 00 (a) ztcotivo i 	tztoop (b) Procooc 

i 	tZ OOo (C) Oil and fatO baood 1uøt'ioo0 (4) Ioroot 

'wood induetriooo ato, Tho othor s rtbodt of elaoatfication 

Of IMUGtX7 is on tho basis of oxployrnent poto ti 	o 
ouch as (a) labour intonoivo0 (b) rachiho intoru3tvoo 	1O 
boo for clans fieation of induotriog ut bpi as cc pital 

e above clan 	cation na hold good for cdllootion 
of crtatiotioal data and for 17tduet .al oonouo0 

Zn aver to aaoeao the PhyDICa2 o toga for tho 
plan in, and do .going of industries foi,1ovina type of 
Classification of induotrico,. to odvtrntagoouo: (a) It to 
baocd d on 	 tc 3c► ~ c . r„ (b) load ndlin capacity0 
(a) nat aro of procoso involved in it moo (i) coni i ouo 
or (ii) intor t s o 0 (a) consuuption of pOtIQr, i6o,4. 
L) Aga scale Q + ii) øU sc e ' (U t.) cogs iar t oo o . 

(0) Accessibility roc t rci to (9) typo of duatrial eta 
diecbarga4 Ce). obnioziouo óa cte i4co0 (h) bygionlo 
r 	e: flto () pollution ua1itioo and i s bamful 

o 'acto on oitrzourUng0 and () otatutoy atatua glen to 
inductrios on account of b safety and rich inrolvo4' in ts, 

a Opt lode, and :Ora o RbL 	lEoM Book of Industrial  
~ inoor 	`- omont'0 Pro ico Hall of India (P) 
LA +a v 1#t olhip l969 Chotor !. o 



r 

.017 i 

and aM ltetly ac (i) TLU or P acto D t .ax the pr000ss r 4 

pxo4uct exo likod to other ui h cnvolopo for c' saifioa► 

Lion of indicties0 

202 	 + 	. 

o reasons for , onar ,1ing pro blern ixi industries 

are mny d Choy VcrioB according o tho type Of  .rial 

proeooa 'moo roaoo co in goi.,ra are to ooa1e of iriduetr  

has ohonjed froradoaoetio to i titutionaaYp opeoisi.y 
after industrialr 'olution The oarlior pro n i r of 

tor? placo and raa plaoo bob lost oinco then more and 

more coparation botuoon then to tnvitsblo0 T .nte 
»nee of ; `o e2d )U2*EiUit QC tTO knitod in tho Oa2iiQZ 

4oelga and utilisation of the ado opaco for dojeatic and 

industrialindue trial ptr aea ao co * on 	o to 10 penseo of tit o1 

fro is a cleAr tc ooparation of domootic and industrial 

opaco in contotpOrtr7 roq irc c to cad lost the into 

niziures 4ftr 'being lost the ' ozTturo and ol000neoo 
Of cork ice O11 root plQC0v t obl 0 t o wour typ 

aafoty, ncano of traneportationg commadeation oteo hao 

aivon rise, to 1Ii,h iiwoctaontta of money for industry 
cruotu oo and labour for ndu tx Thio very noopt hao 

given tho toporazy loot to the ir4uotzial ctr,o x'ep 
duo to bad oconoziic cndi' 	o 

0 210 ~+a ►+ P ja DrI tM10a° o ' r~ ,012.0 pp*2 o 



0 

-• r v 	a~ i 	1;~.e 	'. i~'. .arf":~ a ►fe' a 	v~~~' :+. 	~~' 	ern 

hOUbOp Ito a o of intXuon o0 oton4oa to larger and 
d. gar areao$ Xt uao poüiblo only beoaueo of the urgo 
to •ozplor`e- not teas link thorn pith oftioiont aM eafo 

tEanapOrt0 corvo itb bettor thnict 	v son nto 
câIflaercop Omp .O st D 	.competitive ipirit oft the 
buooeea a 

	

X, 	Q 

210 reaoono for gonorating the pz'ob1oø in iantzioo 
arrnny and verica according to the typo of industrial. 
procoos. ccor1irig to DCQp0p aet tor the di000rtatiou, 
attempt has been 4e to otu8 the problem of the 
oItnoerine induatrieso They come der the mazfcoturing  
i totrjo. 1Gtr r ov Ia from ate, scale to bcivy  

oyaro capital tenoivo aM libouz intonoivo 
'bit thich emp3.o wnt is provido4 to number of okl Uod, oomt• 
aLttUcd and unskilled or?oxoo 

The 'mtogozr of ongjineoring i s 	fo clsaiifico 
Lion of i4uitrr corno der *Paco l o ) In tho fuctory  
ouvo opo h+ no Iioct relationship with the mZac uri 
procooe, It 	consist of combination of giber of procoosea 
vtn Do rato I! . and should have coquont movomoint 

9 taboo 0 U0 0 4I 	trialtj end o` olv 1, . cht otuni 
Pr000 london don 19710 pp.l0o 
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of tori1 tz po&aot is a tai1az' tido Zn ccco of 

' Tom' of .o owolopa foUo yo the process and m on eat 
;g mater, is of 	quon ial and no owe in the 
podot o tpo Ledo 

'T►e' m5Ljor prOb1Om cue is ; i14 to face in' tho 
Oa iUOOr1Xg ifldUOGSo iø BPSOO rq,UtreDont, it .s Vor 
d fimIt to €soak the phroi cal space 'quirenen a8 the 
product to, be •poduoed ,ma chaneo 'fie floRibility is 

tmum in this rye of iudwtryo .o s bdiiision of 

prooesso5, in different oeparstoi dentifi ; oornpartntónto 

ooatoo problora in aohioviz ee ,uonco and floi in the 
• +vow. proces ia is one of the a3ox boo®. 'moo 
ciz'oa or other.gwctal rgtiraoonto of a noori a 
Istrios depoa4a upon i o production capacit tork 
o Crew do y ioeationao 	flow of production assemblioso 
Ao tho people ets od roal.tsing tho capacity and contz'ibut.  
Ion of industries and it impact on ocono y and 4ovc3opra  
Meat of the.nation , as a rosult foUaing fa oi' omrod 
out for uidoroten4ing indue trial problome 
'xheya ` 

a) iconoviio, factoroo 
b) 8erioe fao rov 

t Gat a 	and Gzi 	LL. , ' 	ook of Industrial  
iaae~tM nse ernont 	a tic 	Za ll of &ta (') 

l►td o a iToti A1hi0 l96 	P +• 



2O 
(e) G3.itatto factorso 

a) Statuto ' fcotoro, 

tab o as f  iUuoato4 b o i for it in1uonoo on is 	ioo 

nd to p1 in 

2K30 M'°7 9ti~4 2IL 

icoaoniio 2ooza are  aro 3stottto ga r matorict»o iabouw 
tar Lot aai3.itios ad " r nepor m not zor io 1ooat iono 

r cc000biliy.o quaUty and q.w*ñity of v material0 martot  

i raot o 	az econa o tnoportaion are tho factory 
b ► tihich ppoblo oro 	cratod0 t oc 	to labour taetor 
it crao2,atoo pboi .. a rtion, 	alat.toN odwmttoa 
cdt o oilitoo oto, or bettor economic t1it 
prow is c c' modiioation of uaz tot c otom9 btIinj post aM 

comuntootion ` eiUt .oa oro otta.. footoro of probloQo 
2n trio t 	or at on not ror?z hani to h from u o to 
oito ratio of troi t to volumo and brio irnd coot token 
dufra,o t pit are nportont aM problc1Q for iadatria . 
dooia0 

oy are Iioa'l" tho dovo3.opmonba factoro imch ask 

(i) provioion of Taoio oortooa I . e ' za$ox`p pot'Qr aM ariouo 

o o "or uiroa or i not . pr000000 (ii) availobiiit eM 

provioion of ororzae3 0 or'vico ouch ao tLi000a3 oyoto 	opairo 

and sco t t3yoton1 provioion of protection oyeteme (11ko 



firo 'and tlodtct ) t (iii) 'fie avai ebi ►ty and provision 

of uarebouoing fai3.i ties for efficient dispatch 
and circulation of po8s produced, (iv) the availability 
and J?rovir4on of bousirig 14 rolatod 0000lp cults and 
batatioL 	Ot z oiq 

The cl' tt** factors ge rato j)rOb101aO to thst 
'!e**'a:L haZardø end C 	t e e.. 'h0r are 'vi  v mm, 

quakes, floo8t end soveroneoc of c3t*ate. The unpredictable 
c ,raotor of the cl to incroaaaa otoppago of cork duo 
to aboenticc of labour, p; Morns tot' otoo of inatorie., 
In its rau otage, ao tioU as, in its finiohod cam, 

2.3.1 (^) I IIiWMirr...Y.~ tM I 	ll i , 

o ctatutur factors are of preventive nctno M; 
are booed on statistics and long +e porioneoo. 2oy are 
roan#'for ach oviM fie, oound and boa.personals+g 
conditions and hirling, use factors are .l c 'cau , ouo' 
and 'd octia f for tie provtaoa of beftor poi 	eking 
conditionq3 bo statutes pior provMoo direction to an 

arob.ttect to provide soluttono to i atrial pro 	so 
¶,00 cover environmental control, po *tion control, 
hOOItb end bico ro uir o to ond oaf o of ctruc aro0 



2ur 

¶Lho otatiotiøsi informationnU is also obileot u or 
statatazly potere, provides clues for indu.strioi  

problono,it oain1 gives basic assumption rog ; 
r to roe relationship to production cape r, 

prodcflon capacity to space u U iza 3o .D uor crs faci3-
ittes as par varioua tpoo of i uatriosD distribution 
of 'taotories as .par size and ern ..o an' and its ° bor 
of units0 ooa 	noo of acci4ents, and nature of 

2,*3o2 	The abovo info'mati0n is vita. for uderotending 
.'(,i 	A~ 7 	x 8 	t 	..1 fi 	r 	r '1 _ t-a a 	• 	Y M 	_ 4 A 	y 	a.. n x«f 	:. 

DiaPQaoEi0 Th DAM Good for all typos of Industries 
iacludin ou t oo 	 & # strIca0 

2 o o3 Bence tho problems of induotrios could be classi-
fiodv based on above findings, as, 

(i) Mao probloms roaultinj out of unotionel and 
pbeical 

(i) Occupational interior  and a torioar o ro on$, 

' o author baa triod to irtorpreto them in nort chapter. 
11. Labour roan, t St ati tjco of I Uctrios 195910 

fliniatry of l abou and ]iplozmont Ga►vorumant of 



3oOtO 	Pror tho ic3CU8OiOU In thO Proco 4trkachaptor 

rogardiva tho (Sa 	tion of in otia3. probiozia it 

.Gontity they 	nz1rCo tot,a co me 'to evolve a 
loGioal solutioxi# Such coluti , cia razchitooto has to 
Mroaae, In his if4unt'ia1 dooign 

4o.lthilo into 	si 	o p'ob1ozo ono has to pw 
tI a in o oi4tablo to t to u ov tan o cian3.yoo c 
oval to QO ron bolo t s 

i-o Problem xosu1tintj out of Action an 
p f etc ZOQuiraaOflt3. 

2 * 	,c o rooulting out o2 occupation v 
ib o for and o, to .or0 o : ot+ 

r rt ii 	C 1F w' 	6 f. it 	-K ~ 	~ Y~ ♦ 	I ~ 	 / a 4 ~ - 81. # ♦ Q , 

'moo p blow of fc 3 .o 4. ? 	ezc is are oioar 
o 'QQOO in o back inoiplo of co ac ainG pr00000o 
It ivoo the co oot concept of JAtora tioa bol eon  



oouainono o ' iz41kot `toa cuo3 as aanp mtoz'ia1. t M 
ciaohiRZo ;no 5o ooquonoo of opoaiono, pooiciozinj  

ail 2aTour ai mated c t msohinoo for praoo aea o rnftinej f 
of QatoziA1 f  	coon p 	in8 oapacity aM 

location óZ au 	ec i ,00 a oo tho fuzofloncil problonsi► 

various Ciachizoo. uood quautit of labouz and toriol  

'equirot 0 various3 + tajo 	oao roquirod fo houoina thou 
atvarious 000so in , oneral, in othor iorda it boip to 
utorotan ' 	id: 	ro 	Lrmontoo loc1inj factor and 

tans to achievo tho onooth ALnoton of c iflth1Ot27,* It to 
.'.+i~~rt 	v.a' 	o:'_ 	p 	v.~i .qtr a: 	p, ,.494. 	~~+. ~s 	, 	5 	~: .•~ 	ay.t 

rt .cl~rc o The pica of i, may be nrU and visible or in 
the invisiblo ro* i iouo or Eor4njtu'touo to health 

`t prociucod c nti o w2. or to ttont trnt it oreatee 
pz'oblci of Ccoloct on, dioporoion o ` duet trite the 
io 	arocto 	opo and in the amain1roa0 DG 
orsittonco of fUZIOB and m s,, t7hich may be poisonous or 
irritantoo dot a ca c .t7 to create problems in Doled*on 
of buildirwj rnatoril Qnti1at.iOn totezo to be used in 

Tho inuolvammt of difforcnt industrial proses 

canes 'obles for supply of fresh air for ac ►ate 
f  variouo industrial. opozatione 4, The pzbZom of Gonoral 

G 



vontL1atio o cal wat lat1QU eMmoQIianit Vont 1tlon 

are moot co on in the induct c1 pr0000000o 

Mat Of hO i 4u ricoc t oOi3.Lr O inoor2X, 
ivetrieeo oreatoo probiom of noieo to no •oo in i.ndus 
tries io imavoi abLoo ft ie never A-n a ptuo tofOD bt a 

sod oiao. Tho noico may bo of Ugh and IOU froquonq  
ond may be continuo or to ttoat0 It hats a capacity 
to cauoo harmful offeoto duo to azmcyancoo lot`ering 
officionc - of tiorkorao iutorfobonoo ciith opooch of Cow► 
uz4ca ,on and pornnout hearingl0000 D000 are oouo of 
the probloina duo to ono so 'o ^ interior end ortorior oa7 
mont Bof oApponiiz NQ f, a2,a 

. s a 	t 	• • 	■+7l Q 	■ i 	4 4. 	i 	• 	♦ 	~ +►. r 	• fi*. 	_ 	din ,r 	s+. ~~ ~ ~ 

0 :" / 	f! 4 	 1..9 • p r 	1! 	ltf 	m 	• 	• r a _ f 	. 7w.i 0 . 	A _ 	- i • R A 

poilutionaq i2io duo ao cont 	t0 zittod +cat O duo 
to induatrtoin its chimney otctc! o to carried at 

to vind arid ia 4iopor cd on the loo rar4 aide of the 
stackovor a larder area0 Tho area inf3uonod by c 
contarainant is aornod bi the iizid diZ'ooliof G force of 
the iiz to amp': proeonco of obo%%olos and haL t 
of pOltiR4 CO CO RfJiNo2 c d 3. T creation of  

near to cmokko oouz'o for dUforont tiix  
11 8 cQ 	r000rab in a goat or 	ot o or 	o0d. 
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O$3t to a tjo " Dobci br 'fit  	,, R '4 iC;XO a4, s 
urbann c oat to a atod iio urban o foci is not a 
zrn$r problom Cihon on1 r tour dotzio o are tzowkin in  
tc .atiOfl0 But on the afar bt tho Zara induotri1 
comppox has a caacit r to Cato urban o ecO moro 
,p ►a 	► .;fit ';zation of urban pLuro ovoi' *IV aroa 
in - the foci iworsiono 	►; and otoohoi4cz az o 

o € are the ioot 	etozo opob1oiia in 
a aOOp ria PO .UtiOn 2010Fi,jO N0050 Lth out 
a i atiAl proeeeaoDo 

302 0 	io atom Ltecttooicz tt1ont: ` oa the p sb10 
anobcto to 000 o to ia ottc . oe00000 	oprob3oio 
cro of cuoh aatir ihici dOao not hots rat iizao4icvo bad 
off o+ but be o a d oo, oa4 ori.at o c ioaotow o ooto 

Bch can muot plan thorn today for bottorfutiaroo In 

odor to undo rota 	and for adontif.oction fictor of 
ac s ►fi on o cao tQ 4i oin of al pr00000p a fournat 

0 pTov4oa in fiaro t'o G to Conth.iot car iin . 

0 
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the plawiing policy at locol level to be adopted0 

5,24: It gives &utiono in to= of long form roquirori  
monto and ebort torn roqtirouionta or priority of f ii.  
littoo 

62*2 'salt direction should be of the solution liko 
' .o bUfty o  oxpandibility or/and doniountabilty thich 

tii .3 zci Wit the industrial problofliG f;P adilloa9 

o ozzoctod niovoniont of production bolpo to 4oto 
e the seuuence Clot and saoorably lino pe to a► of the 

3 tuot rG It also oItaabHoboo the link troop the racQivv 

inj otoro and finiohod oto oa 4 o Piguro iiolO end 
1"i lro I'o llo. 
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5e2,3 	The problems of production capacities are bettor 
studied by production ongineo*, hence having fz* and 
free discus ,on : y ho1p In provides solution0  

Fi re No .442 

5*3SIC PMLcINIUG 
5034 

The envelope. is doai, ned to satisfy the functional 
end physical laiining criteria0 The most common typo of 
envelopes of enineox'ing indizetrioo are large Dingle floor 
cone + bon. ti. h suitable roof and bay arra +yenta , Tho 
moot co on co1ops noctiono are Siven in the figure 
Na x,1.4 and 15 for roforenco0  The most common and ultimate 
goal of envelope Is to provide protective skin to tho 
production 2erout. The provision of open for entry 
and OELt of 	 ato 	ale drnting lijht and air end trapp. 
ing the unvantod noise are the rmin function it has to 
porfori b 

10 	The provision of prooctivo akin to auzi1iary 
pro coos a zuc uroo is eiaUy .Important or achieving  
overall 'effect of factor, 

0 The oonoopt of induariel building may be obockodv  
during the wing et age v  by ozpe to ascertain its 
function and nti1i 4 



J 

ao r te's ph,oicol conditionso taken into 
consideration ox provision of eroa forniation level 
conceive to od coon* or'etore, topo8rpby g  goo 
grapcal. - olo .c . and climatic conditions are 	. fro 
studied to link them SuttQbly to industries. dosl6nc 

The ahape of industrial b'4.4. is g e 
roc$p X002 fUOttOn dGnkOUdO other shapo. Zt 
e rvoo boat .fpr all typea of material bandit dovioon 
usod during p  ce000 - 

The size of the factory building is do orminod on 
tho ,1  'oioal diDaztoion of var'iouo coiponento0 Tho a `ea 
io vorZed on 'i!o I Control theory200 

lb . z'o N04013 

Zn the process of overall apace aoaomment conaicr the 
phyotoal dimtionov  circulation opace operational space, 

intnnce cud ozocxtianal opaco0 The 3. youxt of mamma 
prepared by roconioal Censer my be a 'uful guide. 
This u then .le .s to prodwtion bdiaenoione and finally  
the calms i, c ngs The ight of the otriictur'o to eovornod 
by tho type of product and type of ovcx4oa4 inotaUs ion 

go ablo 1TO c5 02) rhoro the clear height is 100 to 150'°/% 
200 ! 	' o  I*Uo, c ►d tr tp *L#o O 	t Book of duatr .a. 

inc ozi.ntj and flana c oat' , Pr'QntiC 	of Zn&ta 
(P Ltd0, l969 ppo592p583, 
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of the hei t of product. en the overhead inatUation 

are not roqu$.ro8 tau tho clear boighc may be 751 - of 

.turn bo ht of proth.ct. 

Typo of pzo&notion 

formixi 

Without 
ovorhead 
1.nata3.2abion 

3O to 42m 

azinrum height 
ofoduct 
4.757 
hoi t of 
machine + 100% 

With overhead 

3.5 to 6O 

t2c1iCiWfl bo ht 
of product 
+12516 
Height of 

ctitno + l50)' 

I. s arna . probict  
assembly on 
bench s3, o ficeA 

2, Larg produot 
saeoiab3 r on  oa floor 
or floor OCirturo 

4, large product 	Hoiaht of 	Height of 
fo 	 china + 	nac ,no + 125% 

8a'co : i afihor, 160 O  erotic  Plant ayou' t, cGraa 
Hill Co. ooNo i .Yo, 1955, Table 94 v pp. 5, 

0 	Co1u Spacing is dot s►rminod by t,o space and area 
roq tz'€ncnt end load  c ry. c acity s  flow of p duct 
or matorial, height and ae ices required to aaaiet the 
productiono*o most common grid for industrial building. Is 

about l5 5m ' t in Cacao it ay bo higher to 20 or R5 n0 
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oaoi o ie botght of ` root colux m and a combined colunin  

oc'z7inn roof and , nt r mV bo important z opect Of structural. 

0 	o stmoluralsystem imp the fi 	outoono of indu 
trial procoas, rod ion 34.uoao rosietanco temperature 
difteren0000 rocistanco to chomioale used in iuetrial 
pro oeoao  foo open ba.yo0 aorvicoa and oat~rrlko. The oy 
torn co aolootcd be nound in conetrzction f ctionaU Iui` 

able and aoothoticeUy ploaeinjr, 

ho start 	system need not be a bard1.o for any 
vital fitting and fide of oqtUpment uood during the 
prooeso. it may have esoj dirootional extonelonD variation 
in hoightdioctional and variation both and incorrion 
podoibilit; a 

R'J'ignro Nop a 

6 Roofing in induotriel building in ioant to protect 

production lino v from sung titnd, mine to troop off dust 

and rt,4 or any ouch artificial fsotor0 The production 
line in oinooring induetr o to very largoo thorotoro,  
roofo in multiple bayot over large opan tru0000 are 
required for industrial roofing¢ Roof also servo as a (lobo 
for l ting end ventilation,.Xt also aor roe so structural 
support for n abor of 0000ntioi oor ooa of the footox. 
Roof a arc aloe to be propor1y 400inod to allow penotrao  

tioa of otsokoo pipoOp or equipment component tiitbout 



1ooaivj its proecttvo quality. 

Ref J g VO A4 an4No45 for "mriouo types of 

industrial build , and roof typoa w 

Cla4dir g to the o itoimoet oI is of tho faotoz0It 
At tO pZ'Ot Octproduction liflo frOni si o o o The CIO.Ming 

dooiaacd for coed inoulction dust ooUoolionc, vonti~► 
Lion end to 	c o sppcarouoo of tha building* It 

has to aaootuodato resrioua antes doors for atorial 
movomcitt and provide "indot f for vicua3. linb Frith ou toido. 
It cry► bo a Uc,zt induotri l c14ik of A Q. shoot or 
GG X 0 Ohooto or tsith partly tta3. and partly c1a4dtns as 
por thø procean rxtromcrnt 

ro 	Floorin of induct ia3 building io tiiportent only 
basso of ito oleo eM loatlintj factor. It mould be lovol od0 
no fl s 4d Ou tifa t cM bottom rcoiotctnoa to cram and tom. 

oreforo heavy duty, graroUkk floor with Wiener is 
z'aon radod in production  +r ae The * `fic o area LOy havo 
a moet4c or torrnozo flooriz In case of labcratory the 
acid rooiatoncq looring may bo roco =Qn4edo ,o common 
conotz'ue ion3. dot to are a0000iatod tii a► flooring Duch 
co stray t&3ob An floors machino foundation, ca irn 
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ptt ducts, etc. 

The design of envelope is the major 'io34 of 

aohitectø contribution in 	tria3. deeigno 

ThO phyicaZpLannizigo1aonta are Incomplete 

without assessment of auxiliery nfraetactures 

Accordin, to the precess, medic e.14 i*uatrial 

cflttee2' may help in determining such re a reme ts, 

After that architect has to treat thorn individually  

and place ton in layout keopi 	to noisy0  or obriiio  

ions , . or hum 4 character in nind a This tIiIl S,ve tho 

correct .i 	trial bujldinL concept forarchitect 

to pr .do aolution, Rof fiuro 1o.11. Thee may be 
various typos of stores cud storage spaces for diff- 
oroAt mate ria3.0   the 	f. and oilc according to codas, 
The o:lneorinG bui3Ainjp .laboratory and 	 inistrative 
buUdixta are also tho uuni .isry inf ra uc$ure of the 
factory. 

5.3.3 el aro Xnfracturo are those ,hich forme part of 
the factory but prides cotiforto and faci34ttos to 
rai'hor during root poriod They arc l c© canteeno# toa 

Chopp club#  and colt a buildthgs, 



The provision of parking arrangomon1,, drinking  
fount 	net  lavatoz'ies chping rooms etc. are also 
uolfaro faci .itise. Provision of housing, medical 
tscilitieos  d other services o nduelve to Ufa of 
coinmanity may be Uatod . in tiolfcxe irt, 

Ref. Appendix8 

1 ansport infrastructure has a vitral role in any 
i 

indu3try. It u be lend0  ester or air transportation, 
o u1► of which road and rail are most common* Tho technical 

:.d. oo from ter:sport ongineor is necoaoa ro  

ie load and unloadinG faoilitios are aLtniyc 
associated s ith it and needs careful planning and dotail. 
izig, Tuio provision of sigh bridgog transportation of 
oaoontial sorvicos likes iztery oils  steam0 gae, electricity  
are important technical factors in tz'anoportation 

istruc 	, 

Protection of properr and oraonnel ie equal! 
inportant from planning aepect, 9 o provision of security 
ioasure, alarme, Gatos, Liao offico compound van and 

t+hian' o booths, flood lihing and street lighting are  



included in it, 

The peroonne2 protection is to cørtain extent 
'eyed by the otatutory provisions$  , such an protect on 

•from fire, explosion, gaMng etc. Provisio proper 
flooring#  staircases#  ramps and ra1ing are also f&otors 
of e. onnol protootion to be provided in plaanin. 

f'1Pi6a1'o. 4, Provision of looker o  ohaniz Como,, 
tiach morn, firot old and modioai facilities are oqu ly 
important. The providing ear plu ,, t cldo ' +hold, 
ram, oh000 l0vea, oto* are taco manajcmcmt provision 
for poroonne3 safety, 

Providing t ` it ab3.o working oonditionn for' rig 
,o the primory duty of an architects The uox1tin conditions 

are , rotfiy affected duo to ariouo :ind ati'it. pro nooses 
and oo proble a of providing better orya o3ndition 
becomes more oeriouo. 

Provision of adequate iighting lighting  at , proper places 
frith suitable 3.uri.nance ratio is most s p i t R*f.Fig, 

`o 
 

.17 sud No . Wherovor natural l.hting to  
provision of local light oa' ittidnl li, ht is nooeooruie 

Ventilation is otili a major problem In dooi of 



Industrial build :g duo to vaiouø p rooecece demanding 
core fresh air supp  . moire is little iork carried out 
in . t .o field hence, . eorc beaduy io achieved throwh  
comfortable effective tempera are noznograme,  

8a d,, tmwanted noico is a unavoidable in induct es 
cO, boot w y to to keep enot h .aeparation betoen  

building Rc ,1 ro No.19, It could be roduco t by S.) pl► 
ir1g' solution ..m a roll as by Ii) conetruction eolutiona. 

Pollution end industrial waste are 002Yi0U0prOblODO 

r.re to be solved,  in a team cork, 

General znothodolo 	or above factors is ivon in 

In order to illustrate the finder of thic 4iaso 
ion author ban celeeted EflLto Ueavy .00tri 1 uipmont 

Wit, liar4war*  a► toot heavy electrical industry La 
a net concept ivon to 1441" indwtrtaZDeve1opment. It 
to onto ra ed to achieve to certain extent poLlution fro+ 
tnduDtria3. groat., 

Ao early so in 195556 motbor unit of boaiy •dloctrS.cal 
induotrieø ia otartod .akin Ghapo at, Bhopal ea a Govt. 
o " India undortaki: in ibliC Sector. The induct being a 
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%% QUALITIE5 OF ARTLF1GAL LIGHTING 
// 

5OLUTjc) i 

DIRECTION OF LIGHT IS DOWNWA~ D. 
PROVIDE SUPPLEMEUTRY LIGHT AT LOCAL 

-IZEP AREAS. PIRECT IT AT WOR;( . 
ADJUST A:; PER FLATNESS OR 
RELIEF. 

DIFFU5ION 
DIFFUSION IS UEEPEP BECAUSE TOO 
MUCH LIGHT M WRONG PLACE A~IP 
MAY INTERFERE V 15IOSJ . Ii CO iME.S 
FROM LPG! !HELL- :3t-)NWED LIGHT-' 

-IUG uiwtr,  , IZIP1; LCT LIGR ING, 
FRO5TING On P1FFU;j1AtG GR125. 

5RA1?0W5 
IT !-HIDE', PE)AILS, GAUZE EYES AIN,1 
AO CREWE LR,+O,%S AP !-iA?'A.%P.S . 
R .Duc .SHADOW5 F*)'  , ELOCA`i IOM O 
LA;s s, U;sz MOF'16 L Gl-i C AUAiLIAcy' 

r-Lcil:JG UZTAC;,s OR t?EP.OVAL 
OF ICU T E.~FW ZUJG i44A T .1 IALE . 

4. 

S I RUUG COM I RAST 
To A/OU7 EYL. rr.`i ICU ! EPUL 
TH 	1GJ;"s 	 CO i A 	i✓  
G,~SA #1 LV -MNEVS OF LIGd1i . 

V :;.out Dl•VG A3 A LIG1141 	. coca' 

Or PAINT CAN DC WON E . 

GLARE 
IT I5 LIGHT OUT OF PLAt4 . 

C0M PI rEC'YLy ~'.1os' 3X?oi::~ 
CJVE.: 	I 	"i LI G.X.T . IT CA:J 
RLECTW Roiv; PoLl7 0 

SOU;~G3 	{~►~ Cy 	F I• t3-2 



$tailor z o't type M boavy in nano it to oproad all 
ovor Caufltrye Thww ootabltching additional plcntc at 
E rd r H1jdoraba4 and Tiruchixapally a Each unit to a Colt-
contained Unit contributing different opecieUMod olootr-
teal oqu.tpinonto routrod for aonoration and distribution 
of olctrtcal ouar, y', 

%to boiu a pro oct of national poUcyo having  
deli od for produoin tailor do' equipments Hoods 

1i.3 o900ialiood skilled hands along vith other types 

of skills noz'znally zoodod . for on t'3 induotrial oroniaation o 
o factory to plonnod to cork in three ahift vith 

additional. Coral ohi o In o 'dor to provido. autonomous 

character  it to izwioaod In the policy to have all the 

osoontial and cu Iliay oorvicoo of their otrn, oro  
Rao~o7 area, trinin school area and to►unebip 

basically e 

to factory arcs is to havo Its ovn thou poior  
plant and other ,I1 .s► forging obop rhich is to use 

combustion process prodozainantly0 %oro 'orev tho area 
and tread, of dioporcion Is to ho reserved so protection 
bolt, or unauitabll area for any btta .o area for any 
habitable deeloprnont0 

i~o per eustc.orots opocfftoationo0 

UNTTAL LIBRARY UNIVERSITY OF R86RQEE 
RnfR;: ;z 	 0 



Bacod on the abotre policies 'rho p1nnivg of tho  
entire f iota and tomehip in chotm in the figure Ko 20 

The site Io lo triangular pLeco of lord in 
from $h.itcltk hiUe on orth BoorkooUar4uar broad 

gwugo, ocotion of 	y on oouth, guar town on eaet 
and ►ivor Iani 1aoto Its ier3t The alto is hsvtng gentle 
elope from- Xarth to 8outh of 8outh ioctV  h virng large 
flat area 3n the centre otemding ectieet. 

Ac par he prob2.ora acto7 noedo largo lev . shop 
ai4oa frith eany aurfaco movement of heavy izatorialo 	e 
canes flat area is r000 rod for aotory ceding only 
sift duo oonfornmtion of eari oapt,.oXty., tmtor ciablo 
and geological o Lion This has tho additional admit 

e oo of *tural light i agp e iiab.o :'can tho north to 
SOot of ohopa D  end raiitay link otc iu ffou liar 
junocion in the oaot ^soot 4ioOciiono To topography Is 

not a hindoratoo to road alXgniient but to chain ortrnd 
to mtltiay ireek. 

The production pr0000c Xe ciacciiod for three 
boadoa  i.) Production ctructuoeD U) AiUiary 

The pro3oot Is platmod at silo Otago tit' provision 
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of  indopondozit project in 'tho cocon phaooe 

21.0 oo~uonco is acbiovod by identifying blocko  
- 	or chops for opeoi 'ic function Wie0 Zloctz'ical nachino 

bloChv stool Ot CtUX O dopartmont turbino and auxi3iiary 
department block0 apparatus winding and insulation block0 
stool forge block,, otainping shop and rood torking and 
patterfl ehop maXfl 	All those blocks are performing major 
functions  d oc onco in the production pr000ea0 

c+o thozrnal ,otter pZent , oaygon and. aoetyleno 
plont0 refrigerating plantv producer gao pltnt, mtor 
purification plazt and fabrication yard form major 

szi . Lcz7 in Qtructuzoo of the production layout* 
Zn addition to this Pmt laboratorioo0 Urbin Laboratozyp 

Sub otation0 Pomp houses for oil azid iator0 cooling totioro0 
settling U&w ash pit Various typo of sores and store 
yards are also essentially infraotructiroo 

ho sdrni strat ce and 1o3.2aro buildingov oz in 
ins buildings0 cantoona0 parthi part . areas, toilets and lockers p 
medical faciitios housing tith its infraotrncturoo0 

commercial services etc are major tro aro req rem ents 

of the industry 0 

Rndling of heavy materials vith railt3ay connections 



noodo Como of ito auziUtary otructroo i o iarohling  
yerdv  loco obed, track and aitch pointo0  ' 	id, oo 
and control office etc• under tronoport facie.±tl000  

Under the protection aid ooux.ty conipom4e t aU 
ti1th main and secondary atec, time off s+ p cocwrity 
fai.1itioe, first' aid and poreozinol protection o o 	nt 
and fire protoction maims for bettor care of propel 
and .porsonnels 

The soqucnco of production In ftom tbC rood or 
stool Forgo QU4 thO OtGJnPiIIG blC eke an per roai ro► 

Monte of the componont They arc ooz'vc pith a foetivo 
. and road links The hat made hem co pon nta are 

moved to otool et acturo doprtmont or doe eta machine 
bloc% or turban block tith the help of central by of 
gantry linkin and song the entire production aroao0 

The column opacin uhich is be oon 20 to 24 ma 
stable for the moving ,ant oquipmento0 Thin alo 
moot of the mvcmat of products  parallel assembly 
lines, 

The 	of product arc circular but of #z a 
o 	size and shape ho..cö they are produced so smaller  
parts and componontoo We noodo largo 3 ovo ,lcd floor 
area* a app Ito size of each block is given boZ 
for w4orot; 4 , 



Black 01, Eicctxtco1 machino block 121050zm36.00rn 
.o 'k o2v Steel ctructure block 109a5oxl92.O m 

Block 03, '.whine block ¢ l.5O 	37240m 
Block O4o Apparab2Es wind 

sul;ation lock c 72Oz28850 to 
Block 05, steel forgo o op 48Q2810 

Insulation block ±o 	.5Q in,, 
Block 05. Stool forgo hh t 
Moak 06p Stamping abop c 48.0x32,0 C 

Block 07, Wood iorking a. 0 48.0x200.Om  
tto n shop 

(Ref. table i'o.6 for Darn utilization) 

fmimuti floziblitr in aeaembll£loir is nocoeoa 
in tho firat tie blooke cM cla lrcl t lose In the 

tmainizig blocLti3 

Th are ser od tiith iaiiar l nGo along the Shorter ,  

dimonnion eM movement orc .o a or rection. in th u, 
womb or p'cduction line.  



iO 19 

.94 

541 

1652 

5 6.18 

' able No,.60 i 

BPAE uXiXzt2Iog or mL PCO1Z 

1. I!roduciion area 153 038 

2*. A iUiary iufre, 1790361 
structure 
te1tare ifl*'sati,ac$uxo 71, 600 

4,  ?r 	opo 	in' 	structure 247 981 

5,  Greon be1t 	aahit 84, 	500 
atom ar 0 

trot mUod. faoto r 
area is { . +3 ) 	658,O00 m 	43,02 7 

S; !oao as1cu3atod ivaiu 	croon belt eta. oa 4bocaueo 
ere a important at~ 

cr 
oo 10 c tod outside mUcd  

fao' o r a 'oa 

$ouaco s Lqout planof tacto uroa BB1aI Eardiar drams 
No,PtJP7E0O3/lO datod 27.1.3966 



56.  

ado of tho oaoh bloo z to rooms w 
bays of supportingg column of tooZ of ariouo beiGhtO 
from 15i to 20m or moxe in a 'squaro grid of 20.0 to 2560m. 

Co xoofln i.e deaignod for 	uraL north 	►t truooes in 
oatr tooth foratton titb rioi. ors fox batter 1i &tin 

e cladding for lotor part is in bricks therea .c 
aurtttl az r axoao axo p . ►ad to have i of or othertziso 
finished twith A. C* shoot claddings, Theo~ 	O3.addin  
to providod to havo bottor von , .. tion and noernent cry' 

a Ica It alco ants as sound absorbent, 

oori is hard. and leveUod tsith track omba4ci  
for iovoient 	oz t of bcmvy components along a the 
production asoomblr lino 0 

o othor ausihierr facilitios era► .ocatod oiong the 
poriphory so as to have proper 000rdiRiatiou0 

' to io1faro otrtzatuz'oe arc placed at oasy a00000iblo 
locations accoz.Ijn, to the r 4os and regulations. 

The efficientttransportlink is achieved bettreen each 
production ' centre for man 	tom .. and services required 
for produc ion 

• o proloction cast property and life to provided 



	

o co ra oz c io 	oo bott7oo c.o.00 vm4mu n 
n 	aid r~. :. A 	■ _ - ' ?~: r w 	rs: 	■ a. 	r 	s 	■ 	t~' 	E 	•„ 

r* =r F •r+~ x a1 E .1:t 	. t.a_ar 	s~f ~rrr r 	g!&w.  

to ootbirtiou Qfutui ca  

Ao 	 'er = to. ho ucG tu 	ob o. Dao' o 

extraordinary oc o,o ' ` ho 'c oto bock- z -niSó 
for the entire comp 	th 3 b3OCk OOfl kifla °'' iJ Ott MOO* 
has created its owi OOOOZ!OQZo ' ` t n do not tool 

	

w 	~ '.. s 	A 	s a: 	■ 	w 	r. F s 

rr+ 	i 	c~ 	a r.' 'o 	4 r r 	_ a .s 	r~rr_a 	■ ~■ai 	ba ~: 	r 	6 

In torkoro to own o t tt tor 1oi ou tip oactironoct, 

a,~ 	A ■ 	7~ 	-4.~a . 4.. 	4~ ! 	9. ! 	PAY- . 5:. 	f 	..10.: 4 	.,.M 	' • 	! 	_ 7' q el 	:. ~l. 

A ,ctt, c o co Q âo& bcioio lair _ oa .0 to, alto 

	

ttcoapo 11) 	 Iit) 
+ 'oc oM 	7 	t ~ _ ►c 	c+ ~vT toi pro to root 

	

C Co ' co cci1itoo :`oz 000 	o c."nc  

OR 

 

tho OOOo 

SA I t 

	

to z O 	ttO but ,cet i. mt1owl 
a r r ' 	t • ~.~ 	ii 	a r s i ~ . 1 _ r 9t 	!~ ~ ~' 	r = ~ 	~ . a c tr 	► . a r . • +r. ~ ~ '. 

! 	•r .■h. ~ Parar '~~ea~. 	~.ar. 	~ 	•''"'r~~~! 	:~. 	rr 	~~r 	a c ~.7. 	r~u~+i~ 

■ x~lP: 	a '. a 	•.A F.• 	!R• '. r+a, r ~rK 



2:o aoopo of diel3ortation for pic:ning o3ornonte 
in o inoe+iM i S1n4netr Is ro Q V+tF ioat od O 	for the 
building factore and oov omme a3 taotore. Thor+fa o 
the detail dioeieaion IM givon bolocr oi1y for the 
fa tors hicb contra hoi+oel and occupationalenviron  
iaont. Under this itinp ro ti Lion, c ound are the 
factors roop noiblo for oroatton of interior onvironQanto 
2he need ofarlo intonoitico for ligJtin vcthtion  
and sound protooion are different to porforzt ditforønt 
industrial pr00000000 Zn the cmo iay cound0 poUutiou and  
traataont of induotria3 riaoto are the ortornal vi m ont l 
factor to 	+tt300d in gonor.o 

600025o zotI2odo3o' of dooinin Of thoaa fseto 3s 
VOn bolo, " ob1ootivo of titto section of the ch•ptor 

ie to iVQ 3iak botroon ociontific prifloi10 and Ito 	.. 

practical application 1,1 architect to tho ,bbl o of 
duo rieco. 

G4 O 

644  u&u affects internal torte canditiono duce to 
various f nowt ationo providod in buildingnv'olopQo 
According to the type of induo17 the method of ovidiaj  



Is cimo4o Tho industry vhich boo silo shift  
vorkina hac 110htw' oyoton 4 foront lban tho tth!oy 

ahift vorbinao 

6Z Z10 lishtUS-desl4a baa tto baoio typo of mothodoloCyp  
Suoh cw natural IlAtiza AM cx'tifioo 3igbting. 210  ooioOo 
Lion of any or both rvotoi is dopoM cit on tbo roquircont 
of in4ustrial p'oc000 roh typo of Opt= hao ddvantagoo 
and dioaarteo lioroZo.o ooi*otton of ayotoi io'vory 
inpoz'tant0 210 oyo to otiuitød by licUt,.rofloctod troA, 
objooto tbno Zit.t to pzerouioito of coolnoo  Stm to tho 
OW1 natural MUM Of light aM to osti=04 to a1vo about  

OO. ?°° 	io owi light hoc i,i4e raajo of tovo 1Qnth 
but only a narro rorio to porcotvo4 as light for our 
purp000t, 2AO two lonth rloo 4otorinoi ito oolour 
Tho Iiit containing 033 vioib.o tmvo length 10 poz'ootvo4 
co t1ito, 10 butn eye to moro conoitivo 	olongth 
of 550 MM whibb ooropoMo to yolloti colour, o light 
can bo traawittc4g  voflooto4 or diffuao4 and its intowity 
rc4ucoo ac the diotwoo botioen OOUZCO aM trorking pIano 
incroaGost Tho colour qu itioo of light are tory ihportat 
thou it. .h ioortaroo in the irtduotrial procoao and my 
form major dooig* olomot. fOr artificial lighting 

6o1 	io intouIDIty 09 a Ut ooroo IQ oocourc8 in unite 
of CaMola (c.)0 %1c to o book aooumod and O&Tocd unit 
4fino4 ao intoncity of a 1/60 on2  unitozzly cutting blac1 

.. 	.i_r Tr 	 --- 	i -----i - 	. _& -u -  r--- r 

500 to 700 M (morxtor)0 



lb6O 
8 

bard r4ictor of trio itifl point for po to of 
p1 tim6 1U otb z units ao dorivod f m thine ►o 
f3.w or f10 r of Ugh is moaeured jn 3noaioe  tibic h to 
tbø flov of light omitted by a unit int ity . (1 + ) 

	

point oouxao ithtna un.tt øo id 	d 	o Tho illumination 
io measured ae amount of tlu falling on unit area too,* 
lu vicm arca in tor!  n . to ozpreaaod. as 1 . The  
iz'Lghtnoe of tho curt .co Is mea d by "I4umivarce'* 

ie t  sourco • 	 ro 0  

644,*4 Tho oyo rooprr ci to a r o of illumination lovolo 
from 04 . lux (full coon light) to 10000000 luz 
(bricht oun,hino) 0 Eonoo for all practical  situations 
cuid to perform viol. task 4it 'c ronC illurd.riatton vaiuos 
ore rouired, For care Gooiflg anly 100 3u io 

J 

E'QcOflfl10fldO4 t bOrc3o for exceptionally '6VOro tank 
requires 2000 to 3000 lux. The visual effiOiOfO 4000 

not only dopOnda on illumination nation but on tho 4S atrrbuoon 
Of illumination  on contra.field aoro tao10 io po ormo . 
bad ground and e onmont o The ratio VE2±OØ bott o+ 5:2:1 
' to 1013: If the ration 00004o the obovo . ratio it may 
coat glareo, Ref o, Fig 0, l7, 

6,5 Ronco the dosiaa of li tizi muet annum • .11 t 

Ad the ou uco of a 	porn oubtondo at ito ' contra 
42 (12 56) unita of solid angle, a 1. cd tl 12.56 Ivy 
in oil 4ireotio e, 



0 

R 
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urhioh is both 4Oq' tQ cM oni b .o for tho visual tom, 

6,2 	arc is thioo bacic method a of doeignod tkztin  
and each hac advintagoc Q dioadvteoogThoy ero 

it ato' (w) 2) Pozmanort ouppiomontary  
riff 	ahUi (PSALIL, 3) Peet arttficia  
l , i 	(PAL)o 

icy 4cai6no .ightinejIn cyitjht Rotor to boeQ 
onzatub licht t f►si1ab3o from oun Azo to variable 
ortarnal condition in the ors ctothporo etc the to o 
in doeit of Utintj cro to booed on difforent prinoiplo 
other than the photometric 	i tion. Zn thin the 
ratio of i 	notion inoido nM outatdo to taken ao 
cono%nt cM to ozjocoo4 co poz'o to 	hiO ratio in 

porconta to eaUoci asyli, t factor, 

1 

It could aloe bo otp00004 ap .onn ioaion of off► con 
a or . reflected cot ponmt and internally y rrefec ted 
coripouentb 

Acc ordinj to Indion 8endz: Inotitnto the U.uW=tion 
oU oo ! from en tnobetructo4 & liania ezo to axon ac 



8000 1 

oko and 	► of  vatab1oo invovod* tho 
deot of 1 .um . tiOf fl4' ac .ont atr IZa 	on _cam 
andcnaoirnpifio itho4o to acbtovo 4eDi a 'na u 	li ht 
for interior vtoUai taa1wo 

ca most corn tie: ad at 	aotura.3ghh 

10 throi 	ao-tø 	o . 4 2) root aM blob 1ooi 

mart► 	, ~ 	,ox' o 

important aduantEzo opeiU7 inin4uc3rtooG It providoo 
vision = 	ta±R% COnt Q , with tito Cam di . naturc1  
onv ro moot* "i rcIuooa o of foot o 	cat yhob hioh 
aa bo proo 	in tho othor G70 0 atO 02 1ijhtin i.o,s Pt 

o" ox . Lho other, votao of uoin 	al ii ,t 	r.t 
i'0o ability for to dornoat of coiou 	ora is no ø taøl  

ntroZ liht0 To o -dø4ao of U urcL3,lit 
i a that there is no eontro3. over it * 'o sight intonqitr 
ohanoo ae per the axJattorw: of ecaoouot .oxzth of  
4o eky con4itiona aM otbor Sat . diatur'bancoo0 

216 1' 0 o I0 244O XMi Stall . 004 of Praoioo 
for 4 i h 02 i14io6 

A 
 

0auotrophobi 	co Cant 2oor of oot2incd acoG 
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It Lc 	oicc11y irip000ibio to 91'OVUO s4opato 
1ibt in oido 4t roomo to a dopib Otlater thm three 

irnoa tho iindci boad height (aboro tho viorkiza Plano),*  
lot 

of 6 Mo ie z,àq4$c4 and en could oaaUy bo lightod with 
CidOwlit tiindom, Por rooms or arono doopo' than thin 
the roolit or northE3tt. t44om• aro roco!rnonde40 on 
natural lighting,ia. to. be provi,dedo Uo .pnoibo orocic' 
GGO'tiOUO of indutrial b414ino and looatious of uindowe  

I. are ehorn in too 	 Vot 15 9  the tiothod of ccicu1ation 
of iUuainAtion tbrouah aidolit and roou14t 
aro givon in aQCflOEI 64.O of thiD d1aeorto0ono  

iio system of 4oaignod lighting in rocoxnmfldod 
hon depth of areas is morn than) tirnoe of tiindoti hood 

hoight and thorn to to p ooib!it of providing Vindoro i* 
root Zn this tho areon located at greater doptb ore to 
bo provided ttth oupplomoutwT artificial liahvinao In 
this olootz'ic Ughto are provided to gvo nocooar 
ilitudnationG 1ho MOW in diooueeod in 000tion 6o54oG 

Zn tbio tho onflro lighting Is baod on artificial 
U&tco  It may possibly lead tQ tindoti loe onviz'orinonto 



F' 

'64m' 

of the buuuna onvoopQ for thermal and no too inauiation 
this Gye torn of lighting u.y be most oconoat cal ihon air 
cO.ditiO*ifl to n00000az7 for induotz'i&1 pr00000. the 

0• 	

counter argument for this roaaoning i.e availability of 
choap electrical aup1y and advereo oftocte of tindoti 
ieee vorking area rkAch my dovolopo cltuotrophobi.ct 
awns the ocupnto as vioua link bott700fl the aurroundin 
to lostv 

6.634 Tho most common typos of electrical 1iht fittins 
need for n4etria1 l±htiUG are ±ncand000enc ICflPOD 
flouroecont lampap mercury ao lamps and cold Cathode 
3.ampao Out of thOCQ the first ttiO are cOJ3flflOnly uoodo 
M10 omit aiontiith iiht cortcin mount of boat sloop  
bich is c matter to. to conoidoro& Xf the ouor&.X 

OOOXDy Is vorkod out for the above ttio fitueo most 
commonir need9  than tluoroecont lampo are more Mvontaoo 
over the i1nccndoocnt iam$, It* cite hoats loss than 
incandescent longs but baa opooic. drarbacko Ehirj is 
called a etroboscoic effect" vbuh may be a major ornioO 
for accidents in inftstrieoo Mio,  motbodolor for design  
i.e given in thO aoot±on 664,O of 	 diesortationo  

io qualitios of artificial li(btiwj are ouproaaod 
in the Pie. 15 in uich the variouo elements ouch as 

1* 	 - 	 ,-- 

n Strobo 	 . 	- 	. oocopto oZ2oct c'  tthcrn any ob3cot  movinj at mu3.tipei 
AY U11VESTTY OF ROORKEP 	

speed of f1uottwtion the object 
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8) DtroottOu0 b) 4Aoion a) ozcdotiø ) *OUt=t and 
o) c]o wo ozpiQind and providô pnotical hints for 
czi12ioic3 1itiwj for Industrial tAoIw 

644 £ioio ero 4ifforout Mo 22 auWostod by ditfCrOit 
authoro tor vftolMlng and prodiatton tochatquoo' tar 

Attc Uxey are no siven beoi : a) Tho luton motdo 
b) Dayli&t protraotor mho4 a) D]tht gaotor mothodo  

M 1) Poropootivo pro1ocflon vainlyv, Rach method involvoc 
tedious calculations and takoc into account number of 
variables* 

6*4#2 %o. real noed of on architoot Is aattofiod by 
tho moth givon as X= grid chart by O0B0R40, Roorkoo 
oo PDooicp for Dv1AzMiza1O oDooia pub catiov 2roh 972 
ado ithod io sU!az' to tho method of poropecttvo 
9XrO300tiOfl mOthO41 and X,X VideO reasonably aorta pcdi 
otion of dCqV1:Ld1tipSO It IV lTory handy and dooø not 
involve oornaioco4 Cal culati ono oxzd hae a cap3oity to 
uco ao a tool for deoiaa and varifiostion of the Utno' 

643 Zo lus aitia czt lo a bwAy tool for d.oiz Of 
o4o 34ç u1ndorc for a tmj1dMt? ~avima matioua dopth. 0. 
6OO mo and haves tho oalootcd intorior finioho and ito 
rofoctmco faooz'o0 it concioto of tvo oharto and each 

22 Xbonionboreorp I%ZOXC011 I2lict7 3zokolaj0 "XW3 of 
¶'opiol Hoioij and il i°D PM-^, I, occto  D3cic 
G'rion1 ArVa loaSmmo rSot Dlbi l!13Chcptor 5o20005o3oOc 

r 
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ooza"oa spocific pur oo 	O 3..w gti4 chart 1 10 t od 
tihon tho .`o to o a itor. obotxiotton 	? 0000u1 c 
to uoo hos oore 	obotruotion prooent t thin tbo 
diatanoo of 3 " i twe the host of obotruoiouo 

6 4 4 The uoo at the ro pootivo "1u riO' chcrt 
be oMo for proiotij th iUL.ation in iu available  
through the oi4o li c4nIctr at the point on a t of c ted  
working 	OO 

645 C tbio the elevation of tho t4 o1 to to' bo dratrn  
on tai per The celoction of Ito ocale to propo4 
Iona to tho dint oo of tho point under referenceD for 

a tch iUuoination in 1U Ina to be pz' dioto4 0 The ae o 
to 3./lO of tho Giotanee of oboorvation point from rind.Or 
croL in o, oquavolent to one mid orrTtod oa the lu and 
chart in ono 

6 G 4 *G ftor the In hn* of t indotis  p riIed in aMtc 
tuml coLiatioz to drava to the ro iz'c ac o (he gtvon  

ado) place the 000 trac 0 the 3.w grid ohat eo that 
line t P i ( ior g Via) correopondc trtth the tzindoti 
olovationo The relative poettion from the roforonce point 
need to be adjuato4along tiith the Une Pa  

6o44 undOr $}4o pooitton t4Ad r oiovattou t411 to the 

aiaw3 area p000ibU adzitin light inoUo In ardor to 



[~ot tho iUinatiou, count tho atcc X34 dote tritbtn  

the t7tndoti olovanono.ti1 !' valuo of each Gt#r cud dot 

to eaciuod, 'thozi b2r $im . at3.tipication of roepocti `o 

of ctnro e. 4oto v" .uuend eddiug thee providoo the 

pocib2o " ' vno from the ares of vi.ndot 

6u4*O Thic va1u+ 	. 1, an higher oido an  end co 1GOoOOB37 
2'CdttOtion tcctorc3 an to 	 cppUod to bri do rn to 
rtio cblo otau4tx. 

6.4*9 ho proCoce c be repeated in the rcvoroo ordor 
~~'+ cr+♦ x 	a 	m.s~s. .:wia _a 	+~aro ia's. 	n sc~ c 	r r~sr 

could be troitod oit 

60440 ' 2to nethod to v'e ' t cof.. to arohitoctd bocouoo 

it to othp2o to do to 	o a xp ca then ,thot ties o 

It bce orilr one da rbt 	that counting oR doto and a 	xti 
.o 1O3 	SC Off. 	Oø arc nocomo for osc OOlUtiOE1o. 
croforo, autbowhco roco cd tho ou~etiVo vcluoo 

a0 ,4 0 to c tho a cloug 'V aio v o vo o to 
eiaotricl from P ` lino for 'V c2o end' ' line for 
'V auto* It Me c4vctntao of inplo addition or oub ' 
t cttou' of f't reo to cot t uantit of luz acoed  
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of  1iu and ohsrt I OIL k!Ha-So 

ZTh 	tO W32SI1 two, m Wod caz1 vo1iocd 
b&1 bo doub3.o and 1ac j o2 ti .doff 

ava ion coti. . cn coiU-to 

65 In coe von bui1d:u to verybi csnd aJAo lit 
UAovo provide incdoqua o Zttinij thon oo ` 1ihiztg 
to roconixnondcdio It my bo in t}io oin + f 17orh., 
Oroair tooth typo o11oiizj tablo to h1p2u3a tool for 
do L to root l t lo 

1+~r ~~_? `e+ •. a1 x-~ tax ~ o! a ~ •e 

Sill hOif it (L3) 

5.0 3.0 55 4.4 65 4 
Pi 64 4.5 ?5 5.0 9.0 6.0 

10 6.5 5. 85 700 10.0 80 

N.B. 
1) D sl0O 	 .. (1) 

2) i~ 

 

Pooration + x , . 	 100 	o a o ( ) 

23. 1oat* 	ogr==# Vmctioail 4Acpocto Og' Bildd Do►damvr 
C 0R.Iao 2t D 26 ` D 20th A t1 1976. 	b10 ?p.22 ., 
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►a64 . In co of auppomontzy artificial 3.igitin dooigno 
- C 	A .^. 	..1! • r.'t~0 	1 i • r 	a p 	1 	Y ,~, 	_ 0 	4' G 	~5 t 	3 

•- ! :1 r 	} 	t Y g o 	~1 t G 	Q nl 1' 	!Y 	► i 	a 	! ! - 	it 	_~i '. 	'a 	1 	'd 	i i 7~ 	D. ~_ 

r 	r..r 	ii a* 	: v 	A:r. 	a t e r. 	■ c 	p .. 	i eµ 	u :! 	f 	Z 	r v r 	:b s. + Y 

t 

ai'~oFa>~E- 

a a 2: 

1 

VrIo/~ 

9 FYI 6 

200 3.4 3.3. 

r Oro , QiO. ro Z cry t o'o doy 34it Is opoctc o 
10 poor*. 

o ocoimoa ea iitoo of  31twtnstioon to poro i  

vita to o in vwto izftataioo aro iv'on in' o 

codo +1 . 	 n" Stonda Inati" rutt o 

24 	, v. dab ,o ao ONO Looms p r 	c 	nctioz 
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673 VontU.ction is the .major pz'oboin in a iaut t 
rooponaibo for ottn unhealthy  t *in con4ittonaa 

Zn ordor to perfoa an iMustrial pro coos vof nation 
to nocoeoa 	era is very little c1 and research 
carziod on in two .-boot andnothing is so fr  
at=d rloo 	zo ottpo Oolut on gonor : ; ro m 1 Mdo 
for tho problom of, ventilation o 9j0 for air coati 
nj"0 Undor this eirc i tancoa architoct hao to deal 
4th this problem by hie abiity of prow tnj oonotric 
ion . dotciloo 2.O pro'! 'it iOa Of nttural TOMUM' ion 

rj boo 000nol cal coZutton if more c M more r000rch Is 
carried out in 	liol&. 

0 

672 *2 ' oro are eta tort' provisions for vonti ationo 
o section of ' vororo t ° cad °l . j ° providoo 

aoz o i i*'oct c uo for the vonti3. to ` prob omo ' o 
0t*itUtO7 prOviOtOnQ cro zauch niozo boiotr tho asstw. 
rouiromento o abeeneoot sciontttic an4 Stat o#ica 
drta is uncb3o to tom the proposaZo for aondmon a 
in the respective aeto '.fie ou iaiorniatin avciablo 
rear4inj ventilation in industrial bntldio to given 
belay in Table 7 6 

n 



AWAS  

- ---I 

Px'eøh air evpp (in) 

285 rn Par hour per 

'aotorioo cmd 
toroIopoQ 

0 

225 J per bro  per parsowo- 

cvatoz'iQo 

6oe#x uo 4coam for, vontUatioa id dmoudont On MAY 
of outoto air in DUCO Of Interior air rich ic VtiatOd 

duo to uood bya=or MaQUA00 io roiroont of froch 

air øuppy  to a0vomod by tizo two of ocopanq wcbor 

WA Ecttvtttoo of the occupento and nsturo Of M0000  

082,r±C4t out 1naide0 2x0 ropaceint of CiP 10 

to maintain etrbortdtoz14o Concontrat*Jolz of air trithin 

ado usito on one hand and provide euiciort Oxon 
content in the air fcr. roopirationo it Is o43D flecoaeaz7 

to romm odouro eM MeAntain astl.efactory thoreai 

onvironmont 

682 zjO roqutrcot of froch air mj ho CALVUlatcd ec 

per code and regLtiOb in tOZTaO Of 'otor cube I of civ 
per bour° oo por the persons occupyintbo area.*  io tsb).00 

0 

Z5 cbo 2v  0Oo Hei4booL for malworop p9b XVIIX.*9*  
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tivaiablo ara for tho tOohittca1 vont13ation and no  
o .ontifio rifortic ao Rar ia aveilcbLo for natre3 

In catto acto r .4oeia of n8tt*rel. ventilatton :i.B 

prcotion of air fZO pttozn.baeod oz ze0utoaboratorr 
expori 1CntC hO7 Could io uaofu3 guj4o.i.no 	tho 
doa. . 	o 0ca1 model tochniquó i.o the ozJ.7 recorninondod 
method for ventilation loci j c floti pattern induced 
duo to contgrotion of solids and voido0  zo1ctionibtp o 
uZet and outleto0 hei i hh and arcs of th• OPOZifl3v  Obapt 

and subdivision of 1ttion ma4nly0 

64o4 Q2o cyctc s 09 rout lationoca boaz'&l,y DO divided 
into tto eatocOrioo9  a) Pororotivo or iud forte and 
b) fihoznm3. or tcozata fo co ahoy are V017 off ostivo 
in 0a130 of vontiiation of iadatta1 b imas o Zn i uc 
ria . b diag art ifictal ono ration of tbozineZ fO Co to 
elco a rattor of 000fu1 o u end att tton 

6O5 o 6 aZo and magnitude of ventilation pXOb1CO 

l.nduzja3 bu . is dif.orent then the no 	z'oaid onttal 
Li34twjt, I 	risZ bui341 apps from vonti .tio 

rautrexont for bir 000upatioanD  It croa ea `3a o 
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difference between ertornally given and internally 

created conditionso Under this rate of air exchange and 

air flog must be regulated patie1ly in industrial 
bui ding where energy is consumed for production processes& 

}  f 
Therefore, the design of ventilation be based on air flow 
due to natural elements and where it fails then mechanical 

. ventilation is to be adopted0 

648D6 LeZtilt on. rith Air '30 
II FYI IYI~If2YY~lI~f~~ 

In mechanical ventilation the air is moved by motor 
driving fans# located at suitable places with duets etch 
to improve the offeotivoness of air flow 

668.7 The movement of air can be utilised as heat 

carrying medium and offeotive comfort conditions could 
be achieved by diepertion of heat by movement of airs 
The desired comfortr ventilation - dept nds. upon the dry 
bulb temperature and relative humidity This rel tion- 
ship is pr6perly eestablished, in the ozpression of ffeotive -
temperaturel''' and given in the paychroretric charts. 

1 	y  

6848 In order to nape this expression for' achieving  

comfort ventilation in industries the two nomogram given 
i . `igj 24 and Fig,* 25 could be used ' They provide 

effective temperature achieved by air movements under 
different dry bulb temperature and humidityo: The expression 

of humidity is in the form of wet bulb temperature o ho 

&ectivo empera uro 1s dfined as the temporaturo of 
still, saturated atmospher9 which rrouldv . in absence of 
rodiationq produce the same effect as the atmoa1jero in 
MMi# +4#* 	T4- i,,.a........,b... a,tr___ _ _r~_t~__ - 	- 	._ 
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rango of tho coofor zone As ohotrn but 3s aubjocted to 
kayo variatio n She Iigt, 24 providoct tho offGol4vo 
t po ture t5hGG perms is t1O8ifl ' z'ina1 bUOOifl0f30 

oth.thg and 'i 2 is rho a person to 'otrippod  
to tats iot00 heoo are tho r] iorkia 0tiG 

ario' !duotrtoi pr00000000 

689 Uuder tao st atutory coitrol  video 1ator Act 3,9480  
ooc io Z5 achadulo 02 d bulb and uot bitb ro tionabLp 
to to ba intai2* This regulation is taken ao a mandatory ►  
the noniograrno..  Wit' be uood to knor air 'olooi° by s xi 
eeitio -.erip att o tti be 4thin oc ort zo or - frith n 
dction rOIjo o'cotSor stun► inr3ido the iadabt2ia!. 

bAingo Once the ro uired air velocity la ootabliabod  
thoEl it can oaoiky be converted into area o2 ojozi±2 by 
uoin 2oUotiin2oznuXa, 

Q06 

horo 	 uind preoouz in N/M 16 

' a tiiz4 crooc±ty i  
( hero N is the unit o toroo onproao ed cis 0zi rton O  è.z, 

conatant 80 

6 o8 1O In amoral practice the wand spool and other  

chino oz'iotico ovo on)rof3C3od in Bel o occ3.o thoro2oo 
the tab3.o 7,7 ivcm bolos, io computed 2or tan 
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a rvo1ocitioo ueQd iJc tho nonogi1 togM of T: d 

'orco and wort Sca3.o. id it oymbo3.o 

0#10 0.061 0 	!..._ 
Qo50 0,3 6 
1*0b O6 .2  
11650 . 	0a9iG I 	_ _.! 
2,600 1224 
BoOO 1336 
4*00 #448 ! 	....,.J 
5000 .06O 
6D00 3x612 : 	4,~.. 7 000 ,2 	3 ..  

6O. 6O.0 This iiU help t,predicts the 	xeq z' fo 
Ming froth c.ir supply to a-nta1n proper ^oAti1ttiofl 
inoido tho i utri buiid.ing0 

Lio pr roguioito for this data is tho z2otero1oica. 

-ObDOZiTAti0z1t3 for tho tin4 epoed, direction end dura on 

ka cou ba 0d for at+ 	taj o a goz vontilaflon 

tie par avail blo uind upoo4 

Bad 10 the ooflcaton oauaod by ' rat, mo4iva 
- tin -ctin on øaro but it to applie4 to the vibration to t:v. 



7 

in acaml so tho ronso of nAtura.  froqueW 
inoroaaec the ieo3.stion or dtoplacoment ro4uoo od 
rd 	the zseailiorit £atorial io 000$0d0 

669,5 in Domo of  tizo o inoori .t4ctry those oxcing  
roquoncy of machino mar, 	 +ea ca noioo the solution Jo aehiovod  

by Wiper desiu o cone coon dot+4.a Under ouch 
circunetanoco Cinertia b3ock mcy be recoimrn4od tith 
vibration ioo1atioa used bean the blooI e. . 

co of age preBap 4p harp tich oroatco 
oorioua mpua Vibrations m be mounted ri&t+' on very 
in a ve bock oC conercte. r C rJ1iOO of the comae bo  
ri 	timos th& . troiit , oS the cnpportod raechiuoo' Duch 
heavy o adatio 7  an to be isolated `roz the bui1din 
otructuro by Largo too4eri biocko titb ' thick , cork pado in 

natruction i dotailo 

696 JLtchitect ohoui4 bo oaro 	p 	oorvico0v  
.ire. p pcc0  s 'ta conthi4.to etc0 to such oaohin 	o4 

heavy ouMatioae by. flozibo JoInte. in aboox co *2 uch  
detailing the thaahii: would transmit noise througs thorn 
and ;Mead oZ reduction to noise itwillt buto to i o 

669o7 to noiae reduction i.e pooaiblo by onolotiinj the 
cou o in the fo of  aeoi.tttc bO o 2ho deetn of etoh  
bon be ouch that vttarma2 trorking and a0000 areaD aro 
provided for oportiono ro onclosor may be made of Otoolp 

21. $oction 9a4oM(b) 2, Natiou3. Building Coda 3071 
XP VIII- x6, 
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ai*valocitioG w od iz tiio nonogrco iti tovi a`tind 
toreo ana Doufort Sc .o u it embo30, 

VO4'OCT wO I Poroo 

*10 00t 0 
005.0 0o306 
1600 0.G 
1*50 

 
o.910  

2 600 1224 
3o00 15,36 
4*00 2448  
5004 5D060 
6D00 3 672 3  
? Oo 4 284 

684I This uiU h&.p in,vedio'ting the oc required for 
ttin fresh alp eapp " to rntd.ttin projor vontiiction 

inoido the duzicil bufl.di o, 

o pr+ reujeito for ) is data is the moteroIoioaI 
oboorvatio for the tiind cpoed0 direction 	4u ion0 
!.to cow bo % aDd for dotcrmthi area or vontU1ation 
00 per available tind opoo 

Bound to thc 0 iction oauood by vtbrattx j media 
acting on earn but it is applied to the vibration itoo3 



10 vibration are tnnaitted tbro at . mod nt 
oo id i2io cowed io ecibntifioa33,7 o resod in trac  
of ipti idov  v .00ft O roqwmc cz4 vavolength, o 
vavoiongth and fr on or doterminec the pitah of the 
ooh and ct enth r tiaptitudo, Zo intcnoLt at the 
t oshold. of Oud bi Li g v000 ' ho sound ).Qvol a .o or 
.decibel. (dB) G.O eo 

o oou particr ar) in induotriQoD  is major 
oourca of probleQ and po atic 0 Zt in a common oioraont 
as 

 
itcflia cound mated due to the o orationo tithin  

6692  'a o sound hao io 4is inot oubd vielon ono as 
nnted aound and other as a =ted sow* 3 0 unianto4  

sow, maj bo caUod can noioe0  has eXl poUutin qu. tioo 
and nectta control r othods 0  It is booauoo Of this ono han 
to otuñ the character and pz'oportLo o urnrantod sound  
and provide solution to, : duct/ or olirn1inatc 'the  ar o 

6o9o3 'dote is no pxcou in tñ4ah to ad to not Generated 
and no nose to a eoriouw problem epeoiaU LA dUOt?iOOo 

It needo such solution tghiah iU take c o of both iatorne3. 
and ortomal hoist/ 

6 9 4 ' ie control of noiso tithin the irduatrinl colopo 
could bo offocttvely achieved b r ro4uaoinj the noise at the 
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couco 	dos used tor varimo production 
pr000enoe creates no iso end majoroitylarawer tt 
t 

out properly by use resilient materiel 
and vibration. isolator the noise problem is reduced 
at Source more officiontly. Tho selection of , oolatora 
end roDilieut material depondo upon the nature of  
g noratj , sound frequoncioc 

210 

 

OUoiiug table 7, B gives ,44 . o for 
for conatz'uotjoxixL dote+ by v ioh noise control cow; 
be achieved a the eouroo0 

	

q 	on 	cur 

"atux O 	Dicplscomonc in Ucture *9 	for al for 

	

frequency c/a 	sM 	 isolation 	isolation and 

Reetli nt 
met space 

73O O to $too 
8.00 to 9.00 
9.00 toUO0 
1o00 tof90Oo 

19000 t030,00 

00.40 to 00650 
0% to 040 
02o to 03Q 
0005 to 0.20 
0003 to 0.05 

15 c thick. 
rubber. 
20 ate oor1o, 
'1 mm Cor o9 
3.1 mm c o r o 
I a corks:. 

24.5 mm 

50 to 300 250 to l400 

3*00 to 750 Q50 to 2 g50 

.iinating  
direct coat sot 
Isolation 

26 lYstional Dtii1dt Codo (e4aptod from fiao 3) 
Pp V 	5a 
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In general ac tho range of natural frequency  

ino 	oe the Isolation or 4io AccZ2ent a'atueosp 	,acct 
rdinly the rcaUiout material is OalOOtOdc 

69,5 n come of the ojtneorifl it 0tx7 here O : 
frequency of memo ea ea noico the solution io ctchiovod  
by Wiper deegiing of Pons c ion . datoUs b .Under Ding 

eircumetncoo "Inertia bookt zXy be recomnod frith 
vibration t a.at .onc used below the blOC1øc. . 

Zn OEWO Of are P Sao drop .off tft4ch o aataa 
acr&ouB i j of vibrationa my vibration 	 be mounted riCidZ on very  

s v block of conoz.t.e0 c' maco of Sao cants bo 

iwny times the : t10hiG1t , of the øpportoe! chin s, Ouch 

heavy toindationiP are to be isolated from the 3,1 
etrueturo by low, o t oo4ort blocko with thick cork pads in 
construction . dotstio,~ 

696 ,Architoct she d. be oarefui in 	,dam oorvicoov 

We pipccD rata, eondwta otc te Duch waohinc noc4iEz 
bcavy foun.ationo by fla i blo jointo. Zn Absonao of izob  

detailing the xxchino voula tranarnit noiao t sh thom  

and meteor of reduction in. noise It ri l contributo to it 

6 o7 2:o noi+ e . reduoton io poosiblo by onoiOcing the 
oourco in the fo of acou tic boo the design of ouch 
boys be 'Ouch that uoziva2 l7orktng and aococ e.roo ore. 
provided for opOrationo ►a ona3oser maj be made of 0t003.p 

u - -. 	*L1 	TEW t  

27** 8oction 9433(b) 2, Iationa Building COde 3.971 

c 
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raueo of the coafor sans -is Show but La aubJoctod to 
vO V XatiOfC# She 'iS0 24 proidoa the offOctivo 

toniporüturo when por ► to o 	'Avg tsiaizoos 
off ° end Fla, 2 is tihon a person La °ctrippod  

to the vaiottfa tope are the nor . iorking ate in 

various i uot: ia1 procooeeoc 

6 8 9 Under tho statutory controi vLdo bPaotor Act 3S 48D 
oae ion 15 ooho8.uio of debut 	rot bab vo1ctionohip 
io to be raintain, Zia reaUation La taken uo a n&tong 
the nomoW o may be tz +a+ to o 	.ar velocity by vhioh  

efleitto to pmftro vim to trite coiiort zonb or 'iitbin 

e4a tLon rai•.o o2 cor2ort vouo insido the induotriel 

bui4ing* Once the rouirod airvelocity La oatcLbiicha1 
f f 'Y, 	ii^ 7 	Q '9 O 	1: 	s,.i 	1 !- 	C i 	'J 	♦ 	G 	4 '!. 	r 	t ~1 E .l.; 	S 

taoiflç oUOtinjf`Orirnlaa 

p1 cg06l2 v2 

" 	oz'o, 	zi, 	p ti prooeuz'e in 

V t tiiu4 v +city in t o o 

Moro 17 is the wiLt oZ to o oroDDcg . 	OD an" 

oonotcmt noro2/Q ) + 

6 8.lO Zn goner practice the virid Opood o o o' 
aractoz`iotico are ozproaoc4 in Bc`' o ocalo thor'o oz`o 

tho tcblo 7.7 civen bo,~.o g La cot putoa for the 
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or other rtoria bu ohouldbobut 	lined vith ScOW3tiOOi.. 
} 

terio1 inctdeo U tho ciao of tho cacao to largo 
for a boz thon oorsto 4roor y be proi4cd i 
lido lined vith aoouatic3l terici. 

6.9*8 In cato of partial rdicttn of ucioc .opocictUy  
of b. , h froquonoioo in cortein dirootiono r y be 
obttuod by pro ding barriers or pa rtitionoe io 
pert al onol000r may be toxaporir or poaaeai, It oy 
be of to oido p tb~ o sides or vith or tiithout top* 

cb, bcxrrieromy a2co be troeted t i h ecouI3tictl Lori . 

6,99 In ems of tho induetrios chore noioe ie a constant 
unavoidable pro of thou aoo tip $roctzDent b000niOo 
nocot sary. 2ho L cousucai troatxu mt reiated to tho 
proportion of nfierisla unod and motheds of conotruction 
adopted* It includo3 from lining to niohino covoro to 

ma .in to the room isllov coils and floor 	.on so 
240 is cessa'y to reduce the fir  rovorbarant 
notes level in niachtho shop# This 	mr reduce 
the notoc level by 3 to 8 00 pf rnodtu ond high frotuenoyo 

6 y.9 olO o 00*2nd redaction is also possib2e by o fectiVo 
maintonoe of achtno and drivin ayteiuo and thsoZo 
09 ttoUoy otc0 It pla000 tiboro friction educes nOioop 

proper ,lubrication Is provided. it rosulta into rode io 

in bias level by at loa ►t 3 +fib Sher reduction is 

0 



poeatbio by 1 oin 5 o3Uton rzorir3. t hoz'cvox : 3ot f3 b3.0 
(1øt 1oatig iA unloading oar c rubber rhoio oto.) ~► 

6o 9.3.1order to faai34tato tho oo3.oction of vzstorial 
iv4czc of earn of the bui3.diag rnatorj1øCaen into account. 

``~ • 	~1 ! 	i ti 	♦ 'i 	C. 1 ~ R 	Y t - 	4 0 	R ■ 	: i ':t 	t T C +i 	~1' 	r - ♦ ~ 	s' 	'r 

proper 4io ancoo aorooaiiz barx'iorø coo . S ► noriao 
motion to p000iblo by kooping aour000 at diatanco 

end p oic k. Ooz'stion in I 	riel rnilCt 	(Via* 	26 
of 1ia 4ioao tali on) o " 0 atota aoo bot io aouz'oo of noi,00 

ono noodo po ootioa la cin duri the niJit th 
ihich oaouoa 4io'urbztco of oloop ho. 4iotanoo bet xoon 
tho tvo 10 inc'oaeo4 than oory doubing of dint + 000 
rOdQOOQ (5 dD of cioo. 

6, 94 	o I 1uooc of diotoaa and the tz'o3ont 

r ■ q 	s i. 	'. 	o 	w 	amp 	rati 	.a 	s. n 	:~ 	t:~_a 	'r 	m 	+' 	,r iv F 

bolt or proteàtiou bolt ore given in tho 'ig. 19.9 Zt  
aiVOO 1 hO :OOrQOfli offoot, 3.00aton of ' ; 'ior and 

oound di 'f "iotió bo.*ieon ocurco cu UotøOro 

6.944 o 44dth of each bolt 	be bo oon 50 to 70 Do 
eul lo to bo trocttod trt a rolteg vork and pleat a tom a, 

6304 Pol3.uion tco the zu000noo of i i moo bwincj  
coati too bozid ooSurc3. he3.coo of 	iocJioM 
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Capacity in tho Cmvimmont o X40may bo a Coxtwibution 
Auo '00 aturo3 or artiZicia doi o of our oivi]1izationb 

7ao p► .utton ha3 unZiUtod area of inuonco ondto 
not a matter of in 	but c lllective a . comprc onoivo 

PoZ3ution obuiouo3j do not confine i aolt to 
trio political ca1 ,Jur  diction in s'hich it Or*&nato3w 
Polluted air dz'ifto f row from State to 8tata0 PoUutod  
rivoro may flat: tho1ajh mxz 'O atoe PoUtttot dwapod 
into ococn from Ono otato mzq easily t cb up on tho 
boachoo of anothor* Thuao  the control o ioUition  
ri, t ul3y boconoa en intorotatoprobo c eM oub f oot 
of Poderal nt h" 00. 

64 0o2 ` . typos of pollution duo to any roaaon ao 
olaoaiti o4 too ) Mr pollutioa,b) motor pollutiono 
0) Bediation po .0 ion mod ci) 40#00 oLitiono It 
effooto one a all proaout in this ear o eniozient 
eM m bo to certain eatoM. tic minor opaco*  io 
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