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NDUSTRIAL RBUILDINGS”

y Chand, ¥ Ko Shunn & P K. Bhargavo
al Bullding Uesenwrch Instituie, Ruorkee)

tigations concerning fsflnence of helglt nnd
tagte of ool of Industial buildings on wind-ntdueed
otion mdoors are deseribed. 1t s shown that
moob mdustrdel bulldings with sky light “type
apenings can be bronght down to about 4 m
0 without sucrificing much of the venlllatim
yrlgimanee of the buildings. It case of fuctorbes
lovold of rool openibps ale mot'on al working level
boast independent of the bullding heiglt, It i
w found that in comparison to Hat roof buildings,
dhied oof od sawtoothed  roobtype bulldings
form betler i respect of alr motion indoors.

veluetlon

sovision of high eeilings in industrial buildings
weessitated die to two tuctors, vizo (i) to neemn-
lite ciane and other equipment cmployed in the
stial prcesses, and (i) to reduce heal stress
the workers due to the cadiation from the cell-

C When the inddustrial processes (o nol Ivolve
ase of high  cauipment. the  selection of velling
Toight i moverned by cowlort camslderntivns andy
Yhoreiore, 1t 1 desirable o examie the elfect ol
cilive height on the varlous parameters which have
et on the thermal combort fdosrs. Flarties
hivestiyations pertining, to heat flow thiongh roofs
ondueted at this Tostitute! have eatablished  that
olice the roof 15 insnlated, lowering of cciling Jrelschi
daes not significantly affect the thermul  eondiions
Andoors.  As alr motion I8 a valuable contributor to
ermal comfort, the present  Investigations were
dertaken o determine  the infloence of celling
Wight on air motion v dndustrial Buildings with
s reof types,

perchnental ﬁﬁ!-u,L

The fnvestigations were esnducted on 1730 seale
mdofs of tdustiinl Baldings, These models con-
Isted of Lonr bays ench having 24 e width nd
B o depth,  Five mimbers of Identical openfugs,
ach 3 x 5 em were provided at 8 om above the
Ior Gn the opposite walls of each bay, Thus the
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st e of wall opendug was aloug 4.5% of the
Mooy mven, Fom such midels with sawtnoth 1ol
Tacing 237 piteh and ceiling beighits 10, 12, 14 und
16 em were nsed o study  the  effeel of colilng,
hetght.  The models were lested in the alr strewm
of o fow speed wind el (i, 1) used Tor shudy-
fog ventifation prollems,  The wintuws i sithe
wills were made to e the incident wind aud the
raol apenings were always technical to the wind
divection.  The plane of observations colnehded with
silt Jevel, Wind speads were pharrved with iho
help of an ommidivectional ot wire anemometer |
gis symmehicully spaced poiuts atong the cenlbral
e of  ecach bay, ‘o examing the Idhsenen ol
wol-shape, sinilae mewsaremenls weee also wade in
12 ¢em pltched-rool  and Aat-reof  modets baving
Ferestintion stzes and loeations identheal (o these of
the sawtoathed roof mode), The study coveres? two
easus, (1) without roof openings andd (i) with 3 em
ool opening tmning along the entre length of the

Tays,

Fffect of colling helght

T avallubility of  ab matlon
it fna busilding tleponeds, In el wpow the wied
Torees neting on the aly sbiein ag b passes throngh
the inlet opentng sand, e past on the volime ol
i o ale 1o be entrained < Both these bactons aie
alleeted by the height of Duilding As such, the
leight ol an industiiad bnilding s o bearing on
the nie wotlon ot the working, teyv ol dndoors,  Fig, 2
depivts the inflnence ol biildicg liclght on the dis
fibulion of wind speeds at nenund working levol in
4 snwtonthed fretary building with ne vl apeadns.
iy seen that Uwe it motion in the wdddle bays

at a putionli

ncrrusps ey Al kR Cith the e
in the  hewht  of  the il I othes
it of the Duilding avaitable wind specds do vl

seem oo change gystenmabivallv seith eetling ITRIRIE
Howesor, averall varindion e aeadlable wind apreels
is eather small for prrcticel prrpesis,

Prowvish i of openings m e veatf Hghts b e
crns e develnpient ol aiy flow e indooss,
n such o cose, the cffeet of height the distes
hation of isdeor wind speeds b5 shown o P, 3.
s ohserved that s the celling Leight increases
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s g 1 cine avadlable wind speeds o
rilive wmkiug. are. Fiother ine
Tocediag heiwht little p air

explore e

vt Uy

adds only
ot wboa few o pong indvors, Ta
crritlt waleat ol ceilng height, the average vaties
A oden wing speed were determined for e e
Boeembig wea T s fonnd thal @Big. 4) aie mio-
Yoy hnibdbnes with openings in oveol Tiehts e
s W% ol oultloor wined speed, by inereasing
Coeiting heisht rom 16 cm to 13 cmoin medels
walnes conrespond o 3 and 39 m in the

Further inetease e ceiling heinh
P g e prataee appreciable chmges v
e wind speed indoms. T wdsa Toun.)
S swhen hedbngs e deviid of rood aprings,
drete wind speeds ave wt alfeetod much by
Cotttieas o cefling height,

i

s

et o ddgnr remf

hie wild Bow palterns around haildings as a0
s ko dnpeent L wind pressares on various paiis
i e haildieg cnvelope depend npon the shape of
ol Foroagiven building height, the voluse
£oenekned ain abso changes with the type of the
i Therelore, the svailable wind spreds indoons
e seveined Iy the aehitechinnl design of the ruol.
bzt jal nermatly  linve swvteatled,
sl e b npes of bl A study ol their
viivence for baildings with no ool openings iFig, 5)
e avaclable  wingd speeds in buildings
wende pitched mad sastoothed type roofs are almos!

builelings

1
g b
ot \'-:'.\'..i

clestcal over the major portion of the  necupies,
Hesvover, the veloeities in Bal rool boildings
less in ithe  windward halt
Theer e the deeward zone 1t iy also scen e, o

RiTHE
tre Boang o he el
shat dower wind speeds are achieved over o frioe
\\'-rr'b.mt: e when he openings are
previde e the rionitor of flig oot bhuildings Tie
wfinence of shape 0! ool on average e wod
TN is o thal swhes

paert ab e

W

e shinen e iy
Cpernt e prosuded ool ticht, e nerioa
aepatehied and sawteotied type ool boildings i

il higien thaen in o Bat voof baildings, e Tt
without raol openings, air wotiog s par oty
: with  the «hape  of the reol, [t -
srterestigr oo onle that provisim of ool epenngs
als* ' pahances

J  mach

= ahiran by cohier ivestimations
i nobon in pitehed ol sawtosthed ool Tnildin:.s,
vt el spenings retard air flow in flat o

bovbnee Simibar offect of roof openingy s aiw

TR R TR

Anechviier ile

seet i cise of sawtoolbed  building win, Bl
By eor g 1 L dhese cises e 1|‘I!;Ft 5
o meomdugin aiv wation is atteibntable 1o e
thal the resistance b ogir flow gl o ';I""l'
g climinishes s thoir height above the side wjp,.
thnws

e

ae?

decicases, comseguently the ondam oy
enterving Hiongh the windows sseapi s Hinougly gy,
nnaf Thes the flow s shortcircuitg) B

rajor part o te warkingg sone vemaing v nlilgted.
1

apthing,

Concfusings

Lo A notion in buildings having openings i, v
fghts inereases considerably with fncrease i g
hetght of the building aple about 3.9 hevenl
Hid, elleet an ade otion is practically insignifiong

2 I baildings having ng rool openings, v,
tion i building height does not produce anv sumi. v
ficind clamge in the avadlable wind speeds indoare,

o

3. Fou o glven height, the available wind speeds
i Hat root buildings are lower than those in pitched
and sawbaathed rof hoildings: i the Litter ey
wind speeds e nearly erqual. i

Ioin flab ool industrial buildings with low ceiling
height, provision of menilin roof openings resulty
i reduction iy air motion at workmg, Jeviel

Aeknowledgerient

The anthors e thanklel o I N KB Chen
ey for Bis goidance The investigations form o
part of normad reseiech progionme of CHRT
Bownkee vl the paper is published with the pes
mivsion ol the Pireciar, ]
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OISTAHCE FROM TRE INLEF[ SBPAW OF THE BAY —————
Vg, 3-—Effect of height on the distrthution of wind
speed in a sawteothed factory bullding with
90 cm. roof epenings running along the
entire span af the bay.
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2 LA i Y " 9 «=Lig, 3—Effect of building feight on the distribu-
DISIAMLE FROM THE BLED / SPAN OF THE RAY-oomeoo o - tion of wind speeds w a sawtvothed

Jactery building with ne roof openings,
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‘?\\ ' Fig. S—Effect of shape of roof on the ",!”
\ i of wind speeds in factory buildings Wil &
\ OIS L roof openings (heighted.6m).
‘—% o 2 : A A
e g
X et

REE T Sy SN}

L J. 1 T —
1 % 4 4y Y bs &
CHITANLE  FROM  IHE lNl,r.l/ SPAN O \HE AAY . .op.

wo v Avewrrecr bk ‘ AvcusT-SEPIENE




M iEsd 0 b
=@ | SAWTOOTHED HOOF

L Licnsassiwe. . parard
RS

L S ‘\,:\x

\"’—_.. \ﬁ--..__“% " ’ :

W S Fig, 6—FEffect of shape of roof on the distribution

of wind speeds In factory buildings swith

. . . {one k i o ) 91 om. roof apening running along the cuilr:
Y by oo i) Yy ¢ sjzan of 11 bay (ficight:=3.6m),
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Fig., 7-=Fffect of shape of roof an average witd
speeds in fuctorp buildings (i) With o roaf
openings (i) With roof epenings.
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