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to Inerensed demand  of
» gecomunodatton  In busy
n contros mmd  for  betler
on of spaces, the concept
plan oflices has becomne
fn thls country, 'The
nsed on such concept not
conomises tho space require-
nd constricction cost but also
i !mproving the functional
of the space provided.
ip  resultlng  cost  and
benefits on one hand,
i plan spaces lack In
tie performance on the other,
open spaces  are highly
tant and provide inade-
eoch  privacy due to
d nolses from different
utces siormally present in
if.

s of partinl partltions
ten found to be very useful
trolling  unwented sounds
erlous groups of people,
improvement In acousticol
I3 I8 imude by ntroducing
ve type of partlal sereens,
Seroeny besldea neting ns
arrlers reduce reverberation
pice to the destred valie,
E Jayout of the partitions

bresk I the path of sound
thieve ncoustienl  privacy
N differant spatinl pockets
inaintotning  the  visual
_'ﬂl? and  functlonnl open-
LT the overall than,

Otlete  describes  the
I nn design method of
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siale g Accustical Conditloning For Open Plan Oftice Bpacas
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the system of such acousticnl
screons to achiove suitable acoustl-
cal environment in open  plan
office under indian conditions,

In the recent past the inerensing
demand for oflice bulldihgy has led
to the introduction of open-plan
ofice—~comparatively o new con-
cept in the design of office bull-
dings in this counttry, The designg
based on sych coneepl, besides
economising on the space require-
ment and cost of partitions of
separate cablns, help in Improving
the  funetional elllelency  of the
Space pravided. With the resulting
cost and effielency benefits, ten-
dency amongst architects and user
adniinistrators to adopt open-plan
ofllce spaces is guining popularity.
An obvious demerlt of the syslem
is that the absence of partitions
lead to the problen: of speceh pri-
vacy due to unabted sounds bufiel
Ing  up Into Intruding  nolse,
consequently vitinting the internal
environment. ‘Thus the problem
for the desiguer is, 1o uchieye
acousticsl privacy betweon  diffe-
rent spatlal pockets while main-
tulning the visuni conlinulty and
functional openness in the overall
plan,

A system of partinl  acoustieal
sereens has been developed at the
Central Building Research Insti-
tute, which may be cffectively
utilized to Impede the flow of
Intrusive speeeh  sounds Howing
between varlous space pockels or
groups of workers, thus creoting
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an environment with  desirable
acoustical privacy. The present
puper deseribes the principle, and
design methord of the system of
such acoustical screens to achleve
suftable ucoustical environiment in
vpen-plan offices for Indlan con-
ditions,

BASIS FOit THE 8TUDY

Good acoustical environmen! in
att open type of oillee ghoyld por-
mit ‘an occupant to  alk euslly
with a visitor without distraciipg
attentlon of the other ceenponls.
Three parameters governing such
a sltuation aie () the noise soures,
Including persons and the ofjce
machiies, (b) the nolse trsns.
misslon/ebsorption elements cor-
stituting the architecture of {he
office such as cellings, walls, floors,
curteins and  furniture, (c) the
peuple working (n the sien pnd
teceiving the nolse, Tt Is presumed
that mostly people working in

olflce space have a comman sen-

sitivity,

In most of the zones In an ofijce
space a common minimal privacy
ls required depending upon the
deceptable  value  of Intrading
speech articulation index  (0.10),
Only o few Aimportant  zones
require confldentinl privacy such
as "Zevo phrase  intelligihility™ 2
According to the other part of {he
study the average male conver-
satlon speech at a distance of (.9
metre fram the speakée bay o
broad band level of 73 db. Besldag
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thls, to avold Interference cauged
Ly the commen offlce equipment
enrt ventilatlon systern, the nolse
levels should be kept below 80
ah4 throughout the ofiice space In
suding ronditlons. Fortunately, it
i seen in vur previous study based
e swrvey ol ofliee bulldings that
the niolee level in oflice bulldings
geverally obtalned is mosre than
6 dbA and hence no arttfieial
mesns are requlied to produce the
saflivlont - backgrownd  nolse o
aetdeve the regulred speechi pri-
vacy,  Ingtead,  sound - ubsorblng
ntetlals are required in the
sphze fo bring down
rovarkovation lime.

Baiwe o efften machines ke

typewrivers, teleghones ete, could
he  “solated froju the  adjacent
work eren with larger than normal
purtitons il the work load Is

awignul e,

Absbing type of partial partl-
Hoi developed st the Institute
Aoeovselul In o reduclng the high
reverceration fime in open plan
offizes. In cases whore there are
ot of deluyed reflections from the
cettiingg, walls ete, additional sound
abrorbing treatment to the ceiling
wartid be eseential, :

Definltion §;

Frefiritivy 2.
when It hecomes zera,

the high '

tatruding Speach Articulation Index Intrudin
camponents front externnl Imruding sources,

Zero Phrase Intelllpihitity Ze
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To achieve acoustical privacy (o n
typleal open plsn. layout mnainly
three provisions are required (1)
proper location and slzing of par-
tiul partitlon (1) deshred “sound
abaorption ot celling and  walis

surfaces (1) hackground musking

sound systemr, Study shows that
sound absorblig type of partinl
pariltlons cun be. usefully posi-
tioned for achleving better geous.

= teal conditions in open plan office

space without disturbing the yse
pattern, The height of the celling
should be 3.4 m if plain and reflee.
tve type. Ior Inereasing  absorp-
Uon by celling further use of un-
duluted types of celling should be
constdered  which s helpful in
reduclng delayed reflection ond
liutter ocho, Wally normally do
not require any additional acons-

0 phrase itetigibilisy 1y munerlenlly equatd 1o the Imnding speech artlcunlon

g apeech grtleulation Index Is uan
such 85 a TV, sct or 4 cunver antion
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tical treatment due to location of
windows ete. Under Indlan
ditlons, the use of backg
masking sound. {s not .
because background noise

ovallable are normally mo
G0 dbA, 4

NEED FOR ABSORBING
SCREENS TN
Partial acoustical barrler is
the basle requirements of
plan oflice, It serves both
altenuator and n sound al
If there Iy no barrler the
will determine the redu Lo
Intensity of. specch sounds b
two working spaces which i
rully insulllcient to produ
desited effect, A screen placed | :
ween {he two has the elfeel @

index of the abllty 16 recognize ¢
i the adjolning spaces.



direct so.and  waves
elthior pass through it or
wund its edges. In practice
mission < loss necded s
\ 1y sufficlent to reduce
of trangmitted sound to
that of diffracted sound.
rpaeted scund reaching the
Cpar s reduced in inlen-

"/\/\s

IO .III.AUI

2 i
AN Pa

H

i

|
|
H

s RGN
S
brea ) /
\

e e o RN
« |

P aaN

gereen and the closer it
e speaker or Iislcner. the

a__tliun. The pn'i-fm'mnnce
yp of these partitions can
sed i irvegulerlily in the

MEASUREME IR

Partlal acouatical servens are [nb-
ricated by sandwliching the fibre-
glasy blankel between iwo layers
of tepestry. The constructional
details of the seveen are given In
an earler paper. it s seen that by
‘the wve of these screens, the

higher reverberstion time in the -
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office dpaces h. 1 boen reduced to
the desired (opthuum) value. Also
the intruding spoech nrtleulation
index waos veduecd from a high
value of 0.21 v a permigsible value
of 0.10 n n lypicel case, shown In
tuble 1. Subjective assessment

peripher ls archltee- was nise made jn which a gues-
tonnaive  was prepared for  the
iﬂble l

I’lyw;t;d hard

Abgor blm& typa pmmion

pariiiiun of perforated ot fibre plass
board tupestry
H=20m H = 20m* Ho= 1.7 m,
W« 30 m W Lom W l0m
015 < 0.6 0075 — 009 0.075 U085
019 — .22 0.095 -~ 0.145 01 - 0.l12
0?1--—025 UH -= Q.14 0.1} ---l}l(:

‘ ilum Uf o i‘m he:ghl ol“l '? m in cuse ut'p'ﬂumlr:l I!n.u(lﬂ, nre nm
v however tibre glass with tapestry will pefortn better even if
the other type is reduced to 1.7 .

sitff seated in open ivpe offies
spaces for asgessing thenr spbjee.
tive reactlon to the use ni eso
pertitons, It was geen thai the
mujority of the workers weknow.
ledged a feeling of calin and eom-
fort: in thelr working condldoens,

LAYOUR OF THE PARTITIDNG

Bused on earller Andings, partt-
¥ " WV 2 v
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tons 3 m x L6 m in siee wore
fabrlented (rom 2.6 em thick fbee.
glass and mounted on o woinden

frame, Sldes woere Dulshed wiih
topestry  Tacing, The scereen s
finaly  supported hy twa slde-

stands with a gap of 10 emia a! the
bottom so that the effeetive sereen
height is 1.7 m.

As a imatter ol fact there js no
had and Tast rade to put the par-
ttions at a paiiicular place in an
open plan ofice space. But they
should be evenly disteibuted in the
hall so us to cause bresk in the
path of sound nnd produce ahsorp-
tion of sound all over the hall
Noevertheless, 1t iy also necessary
il desired, to keep these partitions
in such a way s as to have a
minirnum visual ohstruction to the
seclion offleer seated in the hall
as shown in Figs. | and 2. Also, i

Cmuty be possible In certuin favouls

to  concentrate  these  portilions
near lo the nolsy locations such us



near serviee core ele, .5 shown in F"‘“" & e i
Figs, 8, 4 & 5,

As mientloned earlier, in each of
the big halls an enclosure wag
provided for zero phrage intelll.
gibility by using two such parti-
tlons. Tt waa observed that ag the T
floor area of the hall wasg incregsed E
the Increase in the number of pai-
titions was not In the samo pro- E
¢
f

bortion. This fact (s supported by
the observations reported In Table
i1 i i

From tha curve in Flgure}ﬂ, it s
pessible to estimate the cost of
the partitions or in other words
the number of partitlons required
o particulnr situation, Tt should AT W HUKIRDS OF Ka.M
EQud tumvs muwns VAPiAtiOn gF
be meattoned here that these cal-
Chistions are hased o normal L
tecustical  conditlons  gnd “where
the oMee muochine holses ‘are not REFERENCES
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