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Ène scrong effecE. of occupanEs. Though during rhe
lunch rt:cèss Èhe air-condicionlng Has sEoppcd' the
a?( er'rEraEion did noc change became of low occupancy'
Afcer I7 .00 hours, wiEh air-condi:ioning scopped,
rhe bact,erial concenÈraEion gradually increased
despire of low occuPancY.

WiÈh SC building, vich uas skyscreper and

Ehe rooms measured I were !or archicecrural <lesign
business, shoved t,he occuPanE densiÈ'y and bacÈerial
concenÈraÈiqn has proPoÈional Eendency and fungal
parc,icle are rat,her consEanÈ and noE much relacion
wit.h t,he changes of occuPancY.

Fungal parcicles! in general' are lov in air-
contJisioned buildings boch in concen!racion and
setElemenEs vhich iorples char' !,he SeneraEion raLe aE

nornal scare is Lor¿ and soare rubulences in¿roduced
by che scrong acciviti.es vould cause lhe shedding
of ¡heo. Since che race sould be proPor-sicnel al'so
Eo Ehe asrounc exist indoors anC ¡ore r¡ork !o be

done Èo clarify hov nuch and r¿here we have Ehe

reservoirin building corbponercs and in air condi-
Eioning syscens, and also their changes by years
elapsed.

DISCUSSION

riÞ.
tiij:. ;

I Âverage Concencracion.
The resulss of measureoenÈs in chese buildings

are susunarized in averaSe values in Table l.
The average bac¡erial concentraE,ion of airborne

colony forrning unics in office buldings wich oodern
air-condicioning sysleos Here around 0.lcfu/I. The
racher old buldings vich air-conditioning showed
sinil,ar resulEs.

In rhe buildiog vhich used inÈerniÈcenE, oPe¡a-
rion showed 0.3 cfu/l, vhere r¡ell over l.0cfu/1
values were observed vhen air-condicioning sysceo
was scopped.

The concensrarion oE airborne fuogal PartÍcles
were lovr and around 0.02- 0.03 cfu/I.

The bacrerial seEcle plare councs vere also
Ir¡'.; ior buildings with lor¡ concencracion and around
1.2-1.5 cfu/peEri.d. 5min vhich vere t/6 of ouEdoor
values.

Fungal seÈcIe plare councs vere louer Èhan
bacceriaL ones and shoved 0.1-0.I5 cfu,/pecri.d. 5min
which vere for lover than che outdoor values of
45cfu/petri.d 5min.

The lor¿ values cane Eroo Èhe low concenEra¡ion
....,. and rhe slor.' seccling velociry as menEioned 1acer.
(.- These values Here nuch ier lovei ccnpered wich

values given by previous reporÈs.

For example in ordinary office buildings chey had
30-50 cfu/pecri. d 5mln of baccerial.seccle plaE,e
counEs and 1.0 cfu/I of concencracion in 1950-
1955. ( 5)

The progress of archicec¡ural and air clearning
cechnology, che widespread of maint,enance praccice
of indoor sanicaE.ion and also Èighcening of building
shells from che demond of energy savingoccurred.

lle would have co keep up wiÈh che changes of
¡he building enviromenE. For exaople, one scienEi-
fic sociery, which is one of very fev Bhac Eouches'
che problenr ot' airborne bacterial parÈ,icl,es,
recom¡nends 30cfu/petri.d 5min for indoor enviromen!,s
whichis far' much high values co be applied for
gidinaly oir-condi!:oned buiì.dings.
2. 0n che variabilit.y

The cimely fluccuacion of concenEracion is une
oi' flre flosE chûracceriscic feac,ures of oirborne
nricrobiologiccl purcicles and considerr:rl Lo be
coused by che f Iuccui.¡Èion ot' generacion raLe ¿¡nrl
rhc mechunism ot' tliffusion anrl ÈransporE.

lle hove exprussed Ehe variuLrilicy by che
coef f icicnE o¡ v¡riilcion in r.crnrs of averaging f intc.
Itt c:.¡sc'oi blcEcri¡l plrciclcs, ar chc conccncri¡ciùrì

level of 0.3cfu/I, the coefficiencs of variaci.on
vereO.3,0.l 0.08 for averaging Eime of.2,5,and I0
rninuEes respecci.vely. In case of fungal parEicles
rhe coefficienE,s vere 0.25, 0.15, for sane pampling
time lengch. l6)

It çre do noÈ have distinguished accivicies
or clioacic changes vhich vould give a grave
effecc on Ehe concencracion, È,he sampling cioe of
lndoor nicrobiological parclcles are disirablly 5
oinuces or longer co srabilize Èhe values.
3. Size dlscribucion

The size Discribucion'of fungal parr,icles
collecced byÂndersen sanplers vere very sioiler co
che log-noreal discribucioo lrich che median ac, 3.5 r:

and uhe bac¡erial particles did noc show idenrical
dist:ibucion Eypes as. vere prevÍously reporced by
us. (7)

Froo the size discribucion, 're cen easi)-y F¡;
sec thaE it is racher diificulr co collecc the
ÍungaJ. seEEle place counrs icr enou3h nunbe.
in che crrlinarT sanglin¿ c!¡e oi 5 alnuces. rt'liih

becr.rlr:aL parci.cles cl'.e !:rrger porcion of slze
Ciscribug:on conrribuce ver:/ auch co rhe Eoca!
nunber oÍ sec¡le place counis E.hac lead co enough
velues for sraciscical conparlsons.
4.Correlacion vich Occupanc Densicy'

Coeifi.ciencs of correlaEion becween occuPanEs
densJ.cy and fungi, bacceria and various sizes of
tocal parcicles are shown in Table2.

Since che concenlrac:on is decer¡ined Þy lne
talance of generation race and cleaning or air-
ccr¡diÈioni.n! capacicy, ic is easily e'tpecced chaÈ

Eire l:acteriã1 conc"nc¡aElon vould have che corre-

The r,ocal nu¡nber of particles oE any slzes
had high coefficienc of correlacion Eo occuPanc
densicy.

SLJ}ûI.ÀRY

I. the averagii concencracion oÉ baccerial particle::
in ai:'-condiiioned buiJ-dings vere around 0.Icfu/i
and che'seEEIe place councs vere aroundl -1.2-1.5
cfu/pecri. d 5rin, The fungal parcicle shoved lover
vaiuès of 0.02-0.03cfu/I in concenEracion aod sesEl€
place councs we¡e 0.I-0.l5ciu/ pcrri d 5oin.
2. ttru bac'-erial parEicle concencraEion indoors i'n
oifice bulldings has correlacion rich occuPanc dFn-
sicy and also in!luenced by accivicies. The iungal
particle concenÈ¡'aEion gec scrong influences by

che indoor acEi.vicies buc noc by che occupanc
densicy.
3. The variabilicy of airborne microbioJ'ogical par-
!,icle concenEracj'on.can be expressed in coefficlenc
of varicÈion and sarnpling cioe isdesirolly Ionger
Èhan Soinuces for che scabilicy of measured values'
4. The size discribuci-on of airborne fungal parci
cle ccncenE,raÈion vere, as previously regorred by

us, log-nornal dÍscribuÈion viEh peaks around 3'5 m'

Ttrå Uaãcer:.aI parcicles had no defini.c cenrlencies'
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'tabIel. Averagc Co¡rccnLraÈion antl SctÈle PIuÈu CounLs
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Tal¡1e 2 Coefficiencs of CorrelaÈions (SB Building)
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