plation Investigations
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3 Andings of o vonsiatton survey-
oz gyctaa, 12 fo found thed thortage
Umenat gevents e contlndous sucoinp’
+of odollujy plitile, " These aze slttior ehut down or.
opin, - It
I envitonmant ip oranted nnd uatisral veutilotics cought
- for to amelierate thy Indoor condlilono, Provislon of
‘celling fane 1o edvirageous for enbianclng ale motion
tnall typsa of buitdings Inoluding those employlng.
_evaporatlys. coollgg’ oystom.’ Forgs - dgd | foundey.:
thops atiduld bs -prdvided: with alr douchos for spot
‘booling, Ruildligs which raly only on natural vontle
“Jatlost sltould have openingd of apprbprinto “plgen in:
wallezand roof as well, Asrangomnt for adeqinale’
- natuesbVontilation should afse b mads 14 bulldinge’

- fltted With forced ventllating-sydtem, -add’ boeawss' of
i ..gho-“unp%lglf.}ty of the power supply, fotal roliancy
; .{g,mtg’;{mu}q,pfgaaé on meshenical volitllation, ~
s R R G G S
BB ¢ T L
& o Yentilatidh tnttie most commonty adopted methdt?

%ﬁlﬁﬁﬂml‘:’! igh@b', ln}ntz_ a.'ﬁgl ln:ﬁéog _thermai enl
Aylfanmt Jat drtueteal. - Bulldirgs, - Byiter contril :
| Rfidar ss@?%l Wpllity bavs 1od “ta, tip: preforoiise 1
* machanlal to notaral ventilalion” systeth,  Howover,
the Intgrant preblom.in the adoption of. inschetler]
'lystempil 3310 the oceaglonal shut dowd of electelodl .
powers Il glso _idirable"to cheok tho waster st
-poneumption of powar in the operation of alr moving
- appliances iind to oxplore the fedsiblljty 67 employing’.
 ihatural viatilntlon to-Rvold untibossaaty apenditere,-

“With thit. In view, Ventilatioly syetamsomployatt in;
soveral. fodtories sl difforant typeo’ oF lnduatelng:
‘progossat. were onnaidhod to Svaluate tho cenulting”

Tnd gbanditlons, The findlago of the survey fe-
‘gétier with sugostiond. for impiovemant ors prezu’s: :
BT o O S L

.+ Beopo of Busvey s

' ‘The factory bulldings covered in thdssurvoy nan:
2 - be broadly divided ioto three eatoporlee; (i) Light:
7 lidustries manifacturing electtonlo foods (1) Modlum.
- Industeles manufacturlog light: mochanfoal padgsts,
() Hoavy industeign produclng laegs i olsetcien]

Absf Lultdliabe vinplaylag varlow:

fitautly, ©2Consoquontly, uiiootsforiable®.

-
1

in. Factory Buildings
v, I‘Qfﬂrzh&k ol i '

wr catrylog out dlffersat processes, like foundry,
forplug, electropiating, epray painting, - electronic
acsombly, muchinlng oto. Data on the slzes and
locatlod of vsutilatlon opsnings.and also details of
vestilation oystera In use in  various shops -were
.eclizetad, Dy bulb'femparature, wet bulb ‘tempera-
tute and elr veloclties were measured &t - several .
polats 13 tho hormel wotking zonbs indoors. Simul.
-ighaous measures of the outdoor - olimatic  conditions
‘wore also.-made. The survey was oarcled out In hot
dty; and rainy ceagofis, Tho results are stnsmarised
iaTabto 1, - TFE0 L T g

Rosults and Discusslon
()’ Forge and Foundry Shops: ey

Tho common enclosures for forge and- foundry
shops haye pitched.roofs with opsnings I thelt moni.
tors, and partly covered walls. Tho ventilation fs
upually . fiatutal, . Hotover, nt few places podestal

+ fih are £leo proyided:for focal alr movement. It I

obretved 1thit° when Opetiligs ate’ provided only on
oiie wall; (8, No. 1.1).‘the indoor air motlon varies
Affom 0.05to 0,18 m/tdc. Thus the nlr is almost still
atid. the {3h. tndoor. nir: {ampsrature (41°C) maken
tho- futbiedt! voyditions: far from satlsfactory, It s

. alto. notod that when lnggo slzs openings.are provided

on walls and-roof (8: No. 1.2 & 1.3) wind speeds
varyltig from: 0,13 't 2 .tjeec 8ta induced in the
working zons, TL' eshances tho coollng effect and
sohsequontly induvor couditions are . consldsrably °
‘amellosated. Vind epteds easured at roof openings
vary from 6,35 49 1.5 m/sec, (8. No, 1.2 & 1.3), This
causeg 7 to 23 ely charfieo por.-hout In the shops and
coptribytes nipaificantly te tio temoval of heat from
tho forplng eed feundey groceasss, A comphrison of
Cafa gollested la.variaus shops (8. No. 11, 1.2, 1.3,
LA & 1.5) indlspion thet provieton of ampls natural .

= vorntilltlon thiougin ceitably dealgmod whlls and roof

op=nlct'® iy peaded for entrasting hoat and {nducln
et iotlon for tharwal comfort In forge and foundry
shops, fun the swmamor esnsen tho Indoor temperatures
ato vory higls and penerel patural ventilation may not
ouftleq for the comfort of wiekers, This may posst-
bly ba accomplished by ths sa of uir douches,’

appllm;gés. Encl;_‘fact&ry compilesd of tevoral sboge
i WY Iptan Arediroor o - o8

°cmffl! Bﬂlidihy Rozaareli fackivle, hcc:hu.
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A Y el BT bl 6l 4 oxtravtion vysten rbvealed that soms ‘paint also
At x%"ﬁ@g’ﬁ?vn...mzk;sm i ik ‘E‘}!“ oA dha Buaéa o the steaction il i
s dual yentllation eystem: ) Rim . oxhmusi 1
GLERRO s e VA

e Ty g, Elogttobinuag,
i 1&}5;&,}?& g 1?{, 'gilé,de:d? (Qp"ff tho fan ddo to'the deponltion of paitit particlds torel.
3 olismbati ah ex‘llrs‘xct on'l§ cattled out- 100, Howdver, an snquiry frotn, the opetators of the
dielp of vise-estiaust fans @Fq Jglp)y  plant rovenlod that e systent’ was ‘In'use for mote
?;Ff‘.fﬁém (903 m}f;w:ﬁm '”,fﬁ, ;I?I:'o gmm a dgug;;g,wl_lhout._ahongins_any fault thereln,
cecknn caposed sall for the general: vertllae . . ilbe Skops s ' i
{dlioiohop, On- wa adjeoont wall :olosgr to tha (4)-,ﬁfacf,i,fd&$fwﬂ#-‘ :
daipb doot (313 3,4
Dl e

v No, 2). Thits ventilalon  #botit 185 10 maiér hiph' forms the . maln plant

! by ‘onhaust fans without making Of & factory manufieturlny lght mechaalcal gadgots
{ ‘tﬁ%?ﬁﬁiﬂﬁa@i:‘ﬁr{wt}!‘“tﬁl’n’em'o 4 ‘Iflﬂlagl (H. No. g). Eﬂgh bﬂy is pro"ldﬂd wsth three Windows

system, -This crontes an apprehenslon of damaglng

) 1s ‘provided tb fuolfl. - At cadlooure having nlaﬂtcun blyi.-i':acﬁ inudidrins ;

pated, hat.the pelnt particles wete not complétely !
" of) dantainlnerits givefy off  removed from the air before it entored the: extraction i

......

: ~‘-.-!he..,ﬂh?l’nl,ﬂ!fﬁa'qd' fhat,,fhe‘.'-worklug 1.5:%.1.2.ta 14 gize, ‘Oponiags of about 0,9 m high ace -

oy 1l o - _ i provided in-the roof monltors over half. of the bay
‘%R@D 1 ﬂéi::;;’l;a;l l;;:l:;: }’: p ::: '.'ugaz}',’:f ,’lg;; longths, “The foof opeilngs uro fitted with louvets to
el mmﬁonm'ﬂfa}upbq;sf-;llbe'rli!o'd'-inddo.ru.  protect agalnst raln ponstration; All the windows are
initeation of contaminnnts: dn- the- working %Pt clpred, and except the entty. doots, there ara no
pureducad by cutting down thy ampunt, of . P20l0Es on thy walls to allow. the flow of natural wind
Ssasortiting frdm: tho aurfico-of the baths, !0dooro, Forood draft vontilatlon |s employed for cool-
' ‘dstotipliahed by “providing'ndjustable Iug the entlrs working atod; Alr.coolets 'ars lovated in
£4) the batha shd thekotiy ve iicln the exposed €th bay ont £h8 tio largsr sldes of the bullding bt
o T of $10 6ol Htlon to tio' minfum’ begutred bicaiuda of power thortugo, only altornnts “coofors e
,,éiébii.’"ﬁr*drﬂiér'r’no'ré; Jefits, wit froo area Bl fnto. oporation, Tho alr i distributed througly
Autoly. threo timos the tosal area of oxhigust - Maln . ducts ruanlag above the woiking fovel, The
flﬁﬁ !ﬂ ﬁ'tg'iiﬁ"t'fdﬁflﬁ'#t tho fYSEN 'uir kda SUPPIY grills ate focated at about 2 m above the flear;
X108 Uo teplacemmoat of eitricied alr Is drawn THY- Al opeod: 1o e Voinity of the grills 43 tout
RGeS datire working 20Nz v plunfures s g, 21 MASG B1U 0E o distaticd of sbout 0.6 m from tho

:'éﬁ’@.%b@alm!ﬁglsﬁupa ;w;' Gt feid

ol b altzost “oalm, Tl_éa, tomporature and - relativa fumi.
e 1 ] TES PR TTIT sdipas Aty 1n-the Workinp zons gre . 35°C and G8 per.
e ﬁﬁa-‘gﬂﬁﬁgﬂs"ﬁ"3:5"‘?23?3?5! cott respestively. " Obvioirsly, the' donditiony s ot
Chimibsts 1n usy may broadly bs diylded irte Bfﬁélthgtmal'édmfo:t___]im!ta,'.‘g‘.he‘alr velpelty &t roof
¥iz, (i) comolatoly anclossq ond (if) bounded  OPPings. variys from 0.33.dox 0.2 m/ege, producing
atin but ogia’ an tops: Ths fosmer typo la the:f.byvaboug 3 ale ©i1a8503 pee-hour; +This shows
D1 Jths - epfay pntuttag fy tibao ot vory amat . tHat foof opeiitns ,play tigntficent rolo i induding e
hi-5iltS il lé{,t:'r"'typeilﬁ ettibloyed for chatfes t Roctbiy bulfings, " A
“tyioyo * tdkng ,hﬁlli:u'rdqufrcc"ti'nvélﬂn A Bl edndlins roiy,
A t9pey 6F citifilord e proyideq- with ag (@) Blécirdjits $tiopy: i

Wiuer ' fank - oGieted ‘wit ~ Buildings omployed for ma'nuraoturlng electronic
lle Ez\ii'-?hgﬁt nt;ﬁfprﬂ;ilng;‘i%immﬂf equiprionts - dto frovided with-opanings covering 1/3

y 'égwn, Intyika. waten' and phas provented O openlogs s around 1.0 m.  Exhaust fans aro also
Shindien o Pﬁiﬁ'ﬂﬂ’m‘? oystem, .. B providad In alternate bays on 0xo of the exposod walls
5'.'; gt J G iy of tho buildings, . No toof light is provided nad
. ﬂtﬁ?‘&ﬂ‘lﬂfmkﬁf I8 bxtrootsd; by’ leans of oooling I accompllohicd by ovaporative cooling. The
+ 1 cloged typy ‘erclosurgy” thy extrace helgtit of the stpply prilts vatles from 3 m in buildings
b 20k fXom tha top. whils enclosuras provided with, faloo calting 19 5 m Jn bulldings without
s$i0fh. ko &'cnﬁ{at@d throupli enteaotion open- fales colling. In. the. Iater :case, with the cooling
o4 undor the gratlng, An examibation of system fn oparatlon, averdgoe.aif epoed in the ‘working -
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stil, it 1s 0,3 fitfaeo, At furthor distatices the nir g .



_ase, }!owe et 4h syatnm did not In

B hlowlng c‘lry ﬂ !erc alr n tho factory bujtdi

,i;_,’fnmn Véntilatlon' - (F.D:Y ) b
‘tempetatuio.: o Howover, | betause: of the:liigh locution”

[
-

f 1 k

1o’ 18! bout 0.2 o and. god tampp; turund

rﬁqtlv ﬁmldlty 31 5 C au 70 pprqant r : ctLv
wever, with

va};és ity 0.08: m

{cates “thist: die: mrJ

dporative- cudlln ih foreed
draft ventilhtion) redut # 1 “

- the alr temperatursiby about-
nduce higher alr,
mpllop eod

wieb fiot effective tci d extent.

ThE slifvéy eonduttod: uuring poste fﬁoﬂaoon ceawn

.tﬂ\'tﬂlud that water epraying system aytqt out @

operation and ventilation fu carrled out by tlie f'tin,bd
draft:systeth - as employed. i‘or nummer codling. Two
blowers : oousumln -about 135 kw. hour :a used for,

about* 1800 nit-

floos "atea (S, 4,3).. Tha

Ingnbr lamperamra and telatlve humidit; ate 32,5°C
.., and 7451 parkidAt rebpoetively. -

wotklny zone'  varies from 0.1 to 0,5 m/ sve; The
hi;hcr alr motiop s attributable fothe lower, halaht
m), ol‘supply grill (I

This, It fo-sesh that" I‘nctarleh c’mﬁloy!nF ‘Forced
dve' fower in

~of oupply: grills; tho ait motlondn most of the occupled

T,

ittlfza
: !'déor eéfiditions b«..uun uttomfottabld rud ey
- prafet to'keop tho windows open fur gohioving ndturdl

" 2one.18 {00 Joi and conditions ute not quite comforte
~ uhle, " Af alt motlon {5 an iraportant contributor fo
{hg thctmal corifort of workers, the indoor conditions
.. ban b# mfrmved by enhdhcing- aif motlon with the
© ¢ help ofte
= when: evuporative cooling Is not effectivs; alr; motion
ior,co fort tuny be further.induced by the colling faps

fiins, During the post-monsoot ‘season

o Hitlgo poveer . co sumed In running F.D.’

planf 91y ba économlsed pon, The' survey

vontilation, la not pra Thus En plants. ete riot

19 the full s, capaclty,

gnaequently, the

ngce,” THEREI‘ORB FAC ORIE& BMPLOY!NG
FORCRA.. SR AT . SYSTEM

e L#lyr

I

" SHOULD HAVE ) pnov:smu FDP. NATURAIL
uld

"VENTILATION AS WEBLL," Walls‘and’ ‘toofs sho

e hamber

" havo_openligs of nppropriats sizes 8o that fndoor
“environmagt miny ba arollorated duritg the honts 'of

power. shoitdne or:nor.operition of coo Ing plant: due
toicoriio oilier unavpldable ramons. Howover, - thils
shiould - be . . accomplistied. without prejudizo., to. tha
rcfguremcnlu of !he l:,;dua!rlal Process,” . L

lucid'nlnilv. a practical problemlls hotibed In tlus
bporbtion of, o typichl B.D.V,- plantiiiThe’ controls
for wates sunply pumgs are mounted on the floor of a
located o the uwnsmamaid of the blower
frcr{u wherd the niu ﬁlr duct fo F Alid cuol alt
siurh xn t'1u i Iu c‘o itlon of tHa'blavier, ' opolii
‘of the door .of the: chambor s Mkely{o LENTT
ﬂcei:!ont Giad o

t .
7 M DL ere P ec w

e to ”f'”‘f" relntlve humldlty coollng,
tlb desir '

covers ¥ 3

Tho: afr: wpesd it thd -

door alt;

) a3 0j86

- rebetiledd” thet-the cooling plehts of the fdctosles huys:

to bo chut down 'op run intermittently because of the:

i potyet-shostngo durin% genk aummur seas:m when,
(4

ouch it -is not pm‘lblu to checkitio
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.water 1ovel In the spray. tnnk nnd~c "
_.E:é dealraql‘ﬁig: HE OBVI( éug,ki:‘{w ot

6UMP CONIROLS 5
HEAST OF THE PAN, r!N"I‘HEBXIB‘rING i,
TION.IT MAY BB ACCOMPLISH Pnovm.

!NGA 5%%_0 ING ABOV'&

{0
cn. ?rr mhoa :
(ﬂ‘onc‘llib!‘bm vel it ol f-..rr

m L Lag '-'-':-',1‘;‘:‘9;] 1550 e
-+ 'rbmlrrelluncaahbuld not be placed o
;( ) : tilont.ventilation and provisic?n ahouldan “"é’,
i ok o
dietrial process | sman
ol of the lcouting air R 1

For ndeq unto nmural venlllﬁllon uuﬂil
openim, g&ut §ts) should. bs provided. {: ?hut
“ roof iwith’ {hlot: apeénlngs on Walls 'nt about
© hlim above the: floor; - .

© (3) Célling fing should 4186 “be ‘Bhovided |
: 2 factotlos ‘using forced: drart veﬁtllalion fu[:
. .coollngipurpossn: ..

R (4) ‘Faototfes omployle s exhauat syatam cf ventllas

.+ oo tloft"should~be _provided- with. Inlets on the

..»wpilu,oﬁouita the fans, The inlst ahould never
be gigy ipd tlose to tho fens., .

.(,S'j,':ln,xoégp and foundr ahops alf,duuchcs
e _sho 1 6 ugo of for creatfng ]ocal com-
‘ ortfbl‘ 'or cra; :

6) Copitrol_ of p to. of DV Id
1 . Bb) o?gzecf oumdf thg f»t;u of mf L“féiz:r*.“’“ _d '

o)

[
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